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To Whom?  
Essays on Health Resource Allocation in Organ Transplantation  

and Substance Use Disorder Treatment Settings 
 
 
 

Abstract 
 

Under reasonable resource constraints, not all legitimate health needs can be met – 

necessitating some form of rationing. This dissertation uses normative, qualitative, and quasi-

experimental methods to examine how patients’ nonmedical characteristics are and should be 

taken into account in policies that ration access to solid organ transplantation and substance use 

disorder treatment. 

 

Essay 1 (with Norman Daniels, Ph.D., and Keren Ladin, Ph.D.) studies whether patients’ 

lack of social support should prevent access to solid organ transplantation. Transplantation 

programs commonly rely on clinicians’ judgments about patients’ social support (care from 

friends or family) when deciding whether to list them for organ transplantation. With coauthors, I 

examine whether using social support criteria to make listing decisions for adults seeking 

transplantation is morally legitimate, drawing on ethical theory and recent evidence about the 

health effects of social support in transplantation and impacts on underserved populations. We 

demonstrate that the rationale for the social support criterion, based in the principle of utility, is 

undermined by its reliance on tenuous evidence. Moreover, social support requirements may 
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reinforce transplant disparities, infringe on valuable forms of autonomy with respect to personal 

relationships, and contribute to inconsistent and non-transparent administration of the national 

system for organ allocation. As such, we argue that extending access to transplantation and 

accommodations for patients with limited social support would better balance ethical 

commitments to equity, utility, and respect for persons in transplantation. We suggest steps for 

researchers, transplantation programs, and policymakers to improve fair use of social support in 

transplantation. 

 

Essay 2 (with Keren Ladin, Ph.D.) studies how patients’ lack of social support influences 

patient management at solid organ transplantation programs, which bear regulatory and financial 

risk for post-transplant patient and graft survival. Although transplant programs are on the 

leading edge of implementing population health management (PHM) through integrated medical 

and nonmedical services, many continue to exclude patients with limited social support from 

transplant care at their centers. We use semi-structured interviews with 45 psychosocial, surgical, 

and medical clinicians at nationally dispersed transplant centers to explore transplant programs’ 

approach to social support and implications for access to transplantation among weakly 

supported patients. We find that although 73% of the sample attempted to mitigate gaps in social 

support to enhance patients’ transplant candidacy, only 13% felt their centers were routinely able 

to include patients with low social support in their transplant population. Our thematic analysis 

highlights how beliefs about patient responsibility for social support and aversion to the 

unknown in a complex, chronic care setting can limit provider willingness to intervene on gaps 

in social support, while scant institutional resources and state support for social services can 

reinforce dependence on patients’ personal networks to secure better transplant outcomes, 
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limiting access to care for vulnerable populations. We suggest several steps to build greater 

consensus around extending transplant care to weakly supported patients in the transplant 

community. 

 

Essay 3 studies rationing effects from offender diversion into community-based 

substance use disorder (SUD) treatment systems. Criminal justice reforms increasingly involve 

diversion programs that offer individuals charged with drug-related offenses the opportunity to 

complete SUD treatment in the community in lieu of incarceration. Yet demands from the 

criminal justice system may make community-based SUD treatment less available for other 

patients who share the same service system. Conversely, conditions in resource-constrained SUD 

treatment systems may undermine the aim of diversion programs by preventing timely treatment 

entry or completion by justice-ordered individuals. I examine potential rationing effects in 

California’s public SUD treatment system under a state-wide diversion law, subsequent to a $120 

million budget cut for treatment services promised under this law. Using a difference-in-

differences analysis of SUD treatment episodes, I exploit within-state variation in the effects of 

budget cuts, comparing SUD treatment for both justice-referred and general populations in 

California areas heavily burdened by budget cuts and in areas less impacted. I show that budget 

loss led to a 40% decline in the rate of SUD admissions for justice-referred populations, while 

general populations continued to enter treatment at similar rates and experienced a significant 

benefit in terms of reduced wait to enter treatment. These patterns suggest that statutory rights to 

receive treatment instead of incarceration are insufficient to protect treatment access among 

justice-involved populations, and the erosion of a diversion program may come at an advantage 

to other users of SUD treatment systems. Policies that affect funding for justice-ordered 
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treatment services and treatment capacity in the SUD treatment system should consider potential 

effects on justice-involved populations and the sustainability of promising criminal justice 

reforms. 
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Part I: Introduction 

Due to persistent organ scarcity in the United States, the waitlist for transplantation numbered 

110,000 patients in 2019 (UNOS/SRTR 2019). 1  Yet, many more people who could benefit from 

transplantation never make it onto transplant waitlists, a rationing problem less frequently 

discussed than organ allocation (Volk et al. 2011). Recently, a national sample of transplant 

clinicians estimated that approximately 10% of patients who pursue transplant evaluations are 

excluded due to inadequate social support, with some transplant centers never excluding patients 

on this basis, while others excluded 20% of patients (Ladin et al. 2018b). Social support 

generally refers to care and encouragement from patients’ friends and family for their transplant 

process. Despite inconsistent evidence linking social support to medication adherence and 

outcomes post-transplantation, and lack of clear guidance, the Centers for Medicare & Medicaid 

Services (CMS) and professional transplantation societies require that social support be assessed 

and considered when determining patients’ eligibility for transplantation (Dew et al. 2007; Ladin 

et al. 2018a; CMS 2016). Yet, in other contexts, patients are seldom denied life-saving medical 

treatment based on clinicians’ perceptions of their social support, a characteristic over which 

they have little control and that may bias medical judgment. Indeed, when the medical 

community has previously assessed social connections to determine access to life-saving medical 

treatment – notably, prioritizing people with family for access to novel dialysis treatment in the 

1960s – this practice has met with public outcry and charges of discrimination (Alexander 1962; 

Sanders 1968). Such concerns, as well as increasing recognition of the burdens of proving and 

 
1 We focus throughout this essay on access to deceased donor waitlists for solid organ transplantation (kidney, liver, 
pancreas, heart, and/or lung) by adult patients. 
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providing ‘adequate’ social support for transplantation, raise pressing questions about the 

legitimacy of a social support criterion in the modern transplant system. 

 

In this essay, we analyze whether using social support to ration access to transplant waitlists is 

ethically defensible. Transplant is the gold standard and often the only treatment for patients in 

organ failure, yet the organ shortage requires careful stewardship to avoid harm and organ waste. 

To ensure fair access to transplantation, ethical guidance developed for transplant policy 

recommends that listing criteria balance three foundational ethical principles: (1) utility, or 

maximizing net population health benefits from transplantation; (2) equity, or equal access 

among individuals with equal medical need for treatment, and (3) respect for persons, or 

supporting the autonomy and dignity of affected parties (UNOS 2015). We analyze the social 

support criterion’s concordance with these principles, considering its impacts on the distribution 

of life-saving care and fair procedure in the transplant system (Daniels and Sabin 2008). Overall, 

our argument shall be that, absent better evidence of significant population health benefits from 

social support in transplantation, the criterion’s burdens on equitable and respectful access to 

lifesaving care makes its use to ration access to transplant waitlists ethically unsupportable. 

Specifically, we argue that weak and inconsistent evidence of survival benefits from social 

support in transplantation, paired with the ambiguous moral value of quality of life gains and 

potential cost-savings from favoring supported patients, renders the criterion’s utilitarian 

justification tenuous (part III). Yet, absence of evidence is not evidence of absence. As such, to 

better understand the level of evidence and size of transplant benefit needed to sustain the use of 

this criterion, we consider four potential moral harms from its use, related to equity and respect 

for persons: inequitable distribution of organs, infringement on patient autonomy, harms to social 
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relationships and networks, and erosion of the transparent and rule-based operation of the 

transplant system (part IV). These moral costs are significant, suggesting that even if claims of 

survival benefits from social support are substantiated in the future with better evidence, the 

utilitarian rationale may yet be inadequate to sustain the criterion’s use. We close by 

recommending steps to improve fair use of social support in transplant (part V). Before turning 

to these arguments, we provide a brief background to the use of social support in transplant 

listing decisions. 

 

Part II: Current role and impacts of social support criterion  

To be waitlisted for transplantation, patients must first be referred to a transplant center and 

complete the center’s evaluation process. Evaluations are conducted by a committee of medical, 

surgical, and psychosocial clinicians who assess patients’ need and suitability for 

transplantation.2  In addition to assessing patients’ medical factors (e.g., comorbidities, cause of 

organ failure) and financial resources (e.g., health insurance), selection committees are required 

by CMS to consider psychosocial factors that may impact transplantation outcomes, including 

patient history of mental health and substance use disorders (MH/SUDs), ability to cope with 

transplant, ability to adhere to postoperative regimens, and presence of social support (CMS 

2016).3  Although no guideline explicitly defines social support, it generally refers to the 

 
2 In the remainder of this essay, we use the terms “patient selection committees,” and “committees” interchangeably 
to refer to transplant centers’ decision-making bodies that determine access to transplant waitlists. We use the terms 
“transplant clinicians” or “clinicians” to refer generally to clinicians that participate on these committees and are 
directly involved in selection decisions, specifically transplant surgeons, sub-specialty physicians (e.g., 
hepatologists, cardiologists), and psychosocial experts (e.g., transplant social workers, psychiatrists). 
 
3 Some of these psychosocial criteria for transplantation have already elicited bioethical and public debate, and their 
use is evolving. See, for example, Singhvi et. al 2016 for the ethics of sobriety requirements for waitlist access. 
Recent surveys suggest only 1 in 4 liver transplant centers exclude patients with severe alcoholic hepatitis from 
transplant waitlists due to insufficient sobriety (Bangaru et al. 2018). See also, Halpern and Goldberg 2017 for ethics 
of cognitive impairment criteria for waitlist access. Several state laws now ban patient exclusion from 
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perception and actuality of care, services, and encouragement provided by members of a 

patients’ social network, typically spouses or partners, friends, or family (Barrera 1986; Gottlieb 

and Bergen 2010). This should be distinguished from financial support (e.g., patients’ ability to 

finance their transplant care and medications via health insurance and savings), which is a 

distinct criterion for transplantation that poses a different threat to access and set of normative 

considerations than a social support criterion (Laurentine and Bramstadt 2010; Simmerling 

2007). 

 

Until recently, little was known about how patient selection committees define and evaluate 

social support. A 2016 national survey of 604 medical, surgical, and psychosocial clinicians 

responsible for patient selection (hereafter, “transplant clinicians”) at 202 transplant centers in 

the United States provides first insights into the criterion’s variable use and impacts on access 

(Ladin et al. 2018b). Transplant clinicians often indicate similar domains when defining social 

support, including instrumental support (e.g., live-in caregiving, medication sorting, attendance 

at and transportation to appointments, wound care, identifying organ rejection or infection), 

informational support (e.g., knowledge and oversight of transplant and postoperative care), and 

emotional support (e.g., emotional investment in patient recovery and providing motivation for 

post-transplant regimen). However, specific criteria vary even within organ type and across 

individual clinicians, including: when social support is needed (from weeks to months following 

transplant to support needed “forever”), whether multiple support persons are needed (from 1-2 

to an extended community), and permissibility of paid support persons (i.e., prohibited, adequate, 

 
transplantation on the basis of cognitive disability, due to concerns about vague criteria and discrimination against 
individuals with disabilities. 
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or only as backup) (Ladin et al. 2019). Assessments of social support are typically carried out 

and presented during patient selection meetings by the program’s transplant social worker, who 

gauges the suitability and reliability of patient-identified social support persons for the defined 

role. This often requires primary support persons to be present at one or multiple appointments 

during evaluation, and commit to, or in some cases sign formal agreements indicating their 

availability for round-the-clock caregiving and management of post-transplant care for weeks to 

months following the transplant procedure.4 Support persons can be expected to affirm their 

reliability in various ways, ranging from a marital/kinship relationship with the patient, to a 

history of emotional investment and/or prior involvement in the patient’s care, or formal 

demonstrations of preparation to fulfill the support role (e.g., verification of current driver’s 

license and transport vehicle or plan, plan for relocation if support person lives at a distance, plan 

for child or elder-care coverage, plan for work leave, identification of back-up support persons) 

(Ladin et al. 2019). These demonstrations may prove particularly challenging for low-income 

patients whose support systems are strained by existing caregiving burdens and low flexibility at 

work; as well as for patients with weak, disrupted, or unconventional social ties (e.g., ties 

impacted by chronic illness, or absence of marital or familial relationships) (Harknett and 

Hartnett 2011; Winston 2014, Ladin and Hanto 2010).  

 

Inconsistent approaches to social support in listing underscore persistent uncertainty and lack of 

consensus among transplant clinicians regarding the meaning of social support and its proper 

 
4 Examples of social support expectations and caregiver agreements can be found online for some programs, here: 
https://www.dukehealth.org/sites/www.dukemedicine.org/files/ALO_BEFORESURGERY_Book%201_20121017.p
df; https://healthcare.utah.edu/transplant/pdfs/new-patient-packet.pdf, https://prd-medweb-
cdn.s3.amazonaws.com/documents/transplant/files/being-evaluated-for-liver-transplant.pdf.  
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role in patient selection. Surveys demonstrate that, while social support is highly influential in 

clinicians’ decision-making regarding patient selection – second only to patients’ projected life 

expectancy with a transplant – one-third of clinicians are uncertain or disagree that it ought to 

influence patients’ chances for transplantation (Ladin et al. 2018c). Nearly half of surveyed 

clinicians indicated low or no confidence using a social support evaluation to determine 

transplant eligibility, potentially owing to lack of evidence-based definitions and assessment 

procedures for the transplant context (Ladin et al. 2018b, Saracino et al. 2015). One in four 

surveyed clinicians considered the use of a social support criterion to be unfair, with concerns 

ranging from patients’ difficulties demonstrating or modifying their social support to the 

subjectivity of evaluation (Ladin et al. 2018b). A majority of surveyed clinicians considered 

current federal guidance regarding social support in transplantation vague and overwhelmingly 

supported revised guidelines for its use (Ladin et al. 2018b).  

 

In light of these concerns and emerging evidence base regarding the criterion’s use, ethical 

analysis of the social support criterion is both timely and necessary. We begin by considering the 

utilitarian justification for the use of the criterion on its own merits, before describing harms to 

equity and respect for persons from sustaining use of the criterion. 

 

Part III: Utilitarian Rationale  

Why require social support for listing? The principle of utility holds that access to transplantation 

should be determined in a manner that maximizes the population health produced with scarce 

organs (UNOS 2015). As such, if weakly supported patients are less able to manage the extreme 

demands of transplantation (including intense follow-up care, new medications, an ongoing risk 
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of organ rejection) and thus less likely to benefit from transplantation than others better 

supported, there is a utilitarian rationale for excluding them from transplant waitlists (Brock 

2004). This raises a first question: what do we know about how social support impacts transplant 

outcomes?  

 

The vast majority of research on social support in transplantation focuses on its importance for 

quality of life outcomes, consistently demonstrating a higher risk of post-transplant depression 

and anxiety as well as poor social function among weakly supported patients (Bohachick et al. 

2002; Cetingok, Hathway, and Winsett 2007; Conway et al. 2013; Dew and DiMartini 2005; 

White-Williams et al. 2013). Yet these deficits in quality of life – while clinically important – 

have limited relevance for determining patient access to transplant waitlists. Since the alternative 

most patients face without transplantation is death, even sub-optimal quality of life outcomes can 

still be immensely valuable and are well worth the use of an organ (Kamm 2009). Beyond this, 

we typically allow patients significant leeway to decide whether a particular quality of life 

outcome is worth pursuing, rather than imposing transplant selection committees’ own 

judgments about a good life on diverse patient populations (Faden and Leplege 1992; Halpern 

and Goldberg 2017).  Undoubtedly, someone might choose to forego transplantation if the years 

he or she stands to gain come with depression or decreased social activity. However, this choice 

for a shorter, depression-free, socially active life is largely a matter of personal preference, which 

may be subject to substantial disagreement and typically is not reason enough to deny others a 

transplant.5  

 
5 There is also a high risk of social bias in clinical judgments of the benefit and worth of certain kinds of life. For 
example, lack of conventional forms of social function, i.e., participation in spousal or parent-child relationships, is 
often viewed negatively, as a sign of maladjustment and a barrier to life fulfillment. Yet, these beliefs are not 
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By contrast to quality of life outcomes, it is well within selection committees’ purview to 

consider patients’ likelihood of survival and risk of graft loss when listing patients for 

transplantation. Transplant centers routinely deny access to waitlists if patients seem unable to 

maintain the regimen needed to survive and maintain their transplant in order to avoid wasting 

scarce organs (Halpern and Goldberg 2017). However, there is only limited and inconclusive 

data linking social support to patient and graft survival. The best available evidence comes from 

a 2017 meta-analysis, which synthesized results from 32 studies examining outcomes among 

patients with varying levels of social support who received solid organ transplants (Ladin et al. 

2018a). The authors found at best a weak and inconsistent effect of social support on patient 

survival and graft function, and in a sub-analysis of the 18 highest quality studies, no beneficial 

effect of social support was found. Meta-analyses have also examined patients' adherence to 

immunosuppression medication, a critical behavioral determinant of long-term graft management 

and patient longevity, and repeatedly failed to demonstrate a relationship with social support 

(Dew et al. 2007; Ladin et al. 2018a). These survival and adherence findings fail to provide an 

evidentiary basis for differentiating between patients with varying levels and types of social 

support at listing. Importantly, however, these studies are subject to selection bias: because most 

centers require some social support to list and transplant a patient, we have limited data and 

ability to evaluate outcomes among patients at the extremes of poor social support.6 This gap in 

 
validated in surveys, in which individuals who do lack such functioning self-describe as voluntarily alone and 
happily so (Ashburn-Nardo 2017; DePaulo 2006). 
 
6 Although these epidemiological studies are subject to selection bias, their null and inconsistent findings do 
challenge received wisdom that more social support is better for transplant survival and medication adherence. This 
important finding should be understood in the context of the modern era of transplant care and an increasingly 
nuanced literature illustrating the complex relationship between social support and health. Routine risk has declined 
in transplantation as technological/medical advancements limit the potential for surgical complications and organ 
rejection, while supportive services from other sources have increased (e.g., transplant centers and public safety nets 
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the data leaves open the possibility that some threshold of social support might be beneficial for 

transplant survival, although at present there is no evidence to support this crucial assumption or 

clarity about how to evaluate that threshold clinically.   

 

Aside from perceived impacts on patients’ transplant outcomes, social support is often also 

considered a significant help to transplant centers and contributor to the efficient operation of the 

transplant system. Transplant care can be extremely resource-intensive. Relying on patients’ 

social networks for some aspects of this care (e.g., medication management, care navigation, 

informal caregiving, transportation to follow-up appointments) may unburden transplant center 

social workers and coordinators from stepping in to help or save insurers and charitable 

organizations from reimbursing costly services like longer hospital stays or visiting nurses. What 

remains unclear is how, if at all, selection committees should factor the time and money spent on 

patient care into listing decisions. On the one hand, it is plausible – although unsubstantiated – 

that listing unsupported patients could overburden transplant center staff and compromise care 

and outcomes for other patients. However, there may be ways to manage provider workload or 

excess healthcare spending aside from withholding life-saving treatment from patients with 

greater needs that prove less burdensome and ought to be explored first (e.g., incorporating 

emerging technologies like robotic medication-sorting devices into routine practice) .7  In 

 
offering medication management, care navigation, transport to appointments) – both of which may relieve social 
networks to some extent (Linden 2009). We also know from broader epidemiological studies that whereas social 
support is generally protective of health, its effects are heterogeneous and contextually specific. In certain contexts it 
may even be counterproductive, particularly when unwanted by its recipient or sourced from networks with high risk 
health behaviors – both factors that bear special consideration in transplant listing, where social support may be 
recruited under duress and social networks may share high risk behaviors (e.g., substance use) that contributed to a 
patient’s organ failure (Deelstra 2003; Lincoln 2000). 
 
7 There is a more general concern associated with appealing to time- or cost-savings as a rationale for excluding 
needier patients from care in the US health system. Generally, declining to meet a patient’s health need can be 
justified if the resource spared – whether it is an organ, or clinicians’ time, or a health care dollar – is put toward a 
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addition, although restricting transplantation to well-supported patients may ease demands on the 

health system to provide post-acute care or medication management, it places patients’ friends 

and family in the position of fulfilling these needs – sometimes at great personal cost. It remains 

unknown whether relying on patients’ friends and family is the most efficient way to deliver 

post-transplant care, versus using formal support services. (Even if this arrangement is efficient, 

it raises questions about whether social networks should be expected to bear the responsibility of 

assuring good transplant outcomes, a concern we return to in section IV.) As such, although 

ensuring transplant centers are able to efficiently meet patients’ needs is a legitimate concern, 

restricting transplant access to well-supported patients remains a controversial and burdensome 

way of doing so.  

 

The bar for excluding any patient from life-saving treatment should be high. Selection criteria 

should be based on strong evidence, and clinical measures and rationales should be well defined 

and articulated (Daniels and Sabin 2008). Does the social support criterion meet this evidence-

based threshold? Currently, it does not meet the threshold for the crucial listing consideration of 

patient survival; while the criterion’s quality of life advantages, though proven, and influence on 

transplant center strain (unproven) remain controversial bases on which to allocate life-saving 

care – rendering the utilitarian justification for a social support criterion tenuous. Indeed, absent 

 
more just use; e.g., meeting the weightier health claims of other patients (Daniels 2008). This justification generally 
holds for the system of organ allocation in the US: by design, an organ, if withheld from one patient, goes to save 
another patients’ life. The same is not necessarily true for the clinicians’ time or public or private funds that are 
spared when treatment services are denied a particular patient or group of patients. Unlike organs, which are 
allocated in a rare example of public rationing in the US health system, time and health care dollars have a multitude 
of potential, unregulated uses in the US health system (Reinhardt, Hussey and Anderson 2004). As such, there is a 
legitimate concern that time and cost-savings from excluding unsupported patients from transplantation would be 
used in ways that cannot be justified (say, for leisure or profit rather than meeting the weightier health claims of 
other patients). If so, there is little justice in a time- and cost-based denials of transplant care for unsupported 
patients (Daniels 1986).  
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greater surety of benefit from requiring social support, we would typically err on the side of 

including weakly supported patients in the chance for potentially life-saving care.  However, 

absence of evidence of the criterion’s benefits is not evidence of absence. New data – especially 

regarding transplant survival – may well lend merit to the criterion’s utilitarian justification. This 

raises an important question: what level of evidence and size of survival benefit from social 

support would be required to ethically sustain the criterion’s use? We often require stronger 

justification – both empirical and normative – for policies that, if they were adopted, have 

impacts that we find ethically problematic (Hurst et al. 2011). As such, in order to understand the 

level of justification needed for the social support criterion, we outline the harms to equity and 

respect stemming from its use, focusing on its impacts on underserved populations, social 

nonconformity, social relationships and networks, and fair listing procedures. 

 

Part IV: Harms to Equity and Respect for Persons Associated with 

the Social Support Criterion 

 

Contributes to inequitable access to transplantation 

The principle of equity in transplantation requires equal chances of treatment among patients 

with similar medical need for transplantation (UNOS 2015). Yet, the social support criterion may 

systematically exclude people with limited socioeconomic means, racial minorities, and people 

with comorbid MH/SUDs from transplantation, due to a gap between transplant centers’ 

expectations for social support and the resource constraints and range of social ties present in 

patients’ support systems. Surveys suggest that patients of limited socioeconomic means 

encounter greater difficulty demonstrating adequate social support at listing (Ladin et al. 2018b). 
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This may owe in part to limited job flexibility, low mobility, and existing caregiving burdens in 

low income networks, preventing support persons from attending transplant evaluation 

appointments, engaging in details of patients’ transplant care, or providing weeks to months of 

live-in post-transplant caregiving (Harknett and Hartnett 2011; Winston 2014; Kullgren et al. 

2012). Lack of disposable income may prevent patients or their support persons from financing 

formal assistance to help with these tasks.  

 

Because there are no clear measures for social support, selection committees may be more reliant 

on perceptions of stable support, using proxy measures such as marital status, which can serve as 

a useful heuristic in time-limited evaluation processes (Barrera 1986; IOM 2003; Shekelle et al. 

2000). Yet marital rates are disproportionately lower in low income and black communities. If 

spousal relationships are routinely perceived as more stable or robust, members of these 

communities may bear disproportionate scrutiny of their social support and transplant eligibility 

(Harknett and McLanahan 2004; Raley et al. 2015). A similar concern holds for individuals with 

MH/SUDs, who also are less likely to be married and, as a condition of their illness, may have 

alienated or exhausted conventional familial support systems through repeated calls for care 

(Breslau et al. 2011; Yates et al. 1998).  

 

Systematic inequalities in waitlist access via the social support criterion raise particular ethical 

concern for two reasons. First, the criterion is poised to disfavor patients who, by virtue of their 

sociodemographic or health standing, often struggle to get appropriate medical care and bear a 

greater burden of ill health and premature mortality in society (Braveman et al. 2010; Charlson et 

al. 2016; Eberhardt and Pamuk 2004; Williams and Jackson 2005). Various theories of justice 
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ascribe special moral importance to health due to its impacts on the opportunities or capabilities 

people have to pursue their plans of life (Daniels 2008; Sen 2002). Thus, equalizing prospects for 

health across differently situated population groups is part of protecting equal opportunity in 

society (Daniels 2008). By complicating access to transplantation for low income, minority 

patients and individuals with behavioral health disorders, who already stand at a disadvantage in 

lifetime prospects for health, the social support criterion perpetuates a pattern of exclusion that 

threatens equal opportunity in society (Ladin and Hanto 2010). Second, the social support 

criterion may preclude fair chances for transplantation by penalizing features of support systems 

over which patients have little control, and that largely stem from broader social ills. Indeed, 

weak labor protections (including guarantees of paid or unpaid work leave) in the US often 

explain low income networks’ inability to accompany or care for loved ones in the ways 

transplant centers might expect, while the lasting effects of economic marginalization and mass 

incarceration on marriage in black communities may promote their reliance on support systems 

that are codified as somehow less robust (US Bureau of Labor 2016; Harknett and McLanahan 

2004). Even in clinical settings, low SES and black individuals face stereotypes and biases that 

may contribute to the systematic underestimation of their social support (van Ryn and Burke 

2000). Numerous theories of justice deem variation in health outcomes that stem from such 

unjust social forces to be unfair (Daniels 2008; Sen 2002). As such, by restricting access for 

these underserved patients, the social support criterion risks adding to the many forms of 

socioeconomic and racial injustice that lead to ethically unacceptable health inequities in the 

United States. 

 

Unduly penalizes social nonconformity  
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While social forces influence patients’ prospects for demonstrating adequate social support, 

individual choice often plays an intervening role in shaping the size and structure of a persons’ 

network. However, even if patients have personal responsibility for some part of their social 

relationships and could use them to meet social support requirements, the burdens of complying 

on choices central to self, and the potential for provoking bias against apparent social 

nonconformists in transplant care, may render the request unethical.  

 

When a listing criterion favors intimate, extended social attachments, it restricts valuable options 

to pursue socially non-conforming, irregular, independent or private paths through life. Although 

for many people, relationships are broadly consistent with their plans of life, not all will pursue 

the extended, close attachments suited for the intimacies of transplant caregiving – such as 

cohabitation, wound care, or involvement with patients’ personal medical information and health 

behaviors. Some individuals may prefer few or casual attachments, while others may cultivate 

close relationships in networks whose health norms or behaviors (e.g., substance use) pose a risk 

to the transplant process (Umberson and Montez 2010). Should these people simply change their 

socializing, in order to better meet transplant requirements? Patients can be reasonably expected 

to modify some aspects of their lifestyles to respect the constraints set by the transplant system, 

including those relevant to care immediately following transplantation and transportation. 

However, the transplant community should be wary of limiting the range of social arrangements 

people can pursue by imposing a social support burden that is too strict, constraining autonomy. 

Intimate relationships – friendship, kinship, and love – are central to human flourishing and 

dignity and warrant a robust sphere of freedom for individuals to enter, shape, and reject them in 
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a manner consistent with their determinate conception of the good (Karst 1980).8  Penalizing 

those who choose a more solitary, independent, or irregular path is inconsistent with the most 

basic of human freedoms: choosing with whom to associate and how. 

 

Holding out relationships as a condition of care also risks reinforcing prevailing social biases and 

giving them a foothold in listing evaluations. Often, individuals’ choices to reject intimate, 

extended relationships or their recognized social manifestations (e.g., marriage) are subject to 

broader social censure and marginalization. Solitary individuals are subject to social stigma that 

characterizes them as personally unfulfilled, psychologically ill-adjusted, socially deviant or 

dangerous (e.g., the “spinster,” “hermit,” or “loner”), impacting their economic and social 

standing (Ashburn-Nardo 2017; Carletti 2012; DePaulo 2006; Waite 1995). Imposing formal 

censure of people who appear to lack robust connections in transplantation – where the 

disfavored social choice can contribute to premature death – is a final, and problematic, 

referendum on independent or non-conforming lifestyles (Marotta and Ladin 2019). 

Concerningly, even if formal criteria for social support would not directly rule out solitary 

individuals from transplantation (e.g., at centers using the criterion as a relative 

contraindication), the social support evaluation’s focus on socially-laden domains of love, care, 

and belonging may still undermine neutral evaluation of patients’ transplant candidacy. Patients, 

who through social support evaluation become known as disconnected or estranged from family 

 
8 There is some concern that overriding preferences in this domain to motivate social support may also prove 
counterproductive to transplant benefit. We know social relationships are often but not always protective for health, 
with scholars highlighting unwanted social support, discordant expectations, and stressful relationship circumstances 
as injurious (Deelstra 2003; Lincoln 2000). For patients who have long eschewed close social relationships, the 
disruptiveness of developing new intimacies and dependencies for transplant could moderate any anticipated health 
advantage (DePaulo and Morris 2005; Rook and Zettel 2005; Tucker et al. 1996). Patients may also have good 
reason to resist extending relationships with or involving friends and family in their transplant care, including their 
risky health behaviors or past abuses (Umberson 2010).  
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or friend networks, may appear as less worth helping than others with loving relationships and 

networks clearly invested in their care. Although transplant clinicians generally reject explicit 

judgments of patient worthiness, the potential for salient depictions of love and support (or lack 

thereof) in patient evaluation to corrupt medical objectivity remains a pressing concern. Any 

such redirection of listing evaluation risks misusing transplant to reward patients for their 

apparent “normalcy” or “likeability,” deviating from the transplant community’s commitment to 

respect all patients as ends-in-themselves (Persad et al. 2009, UNOS 2015). 

 

Jeopardizes social relationships and networks  

The burdens of requiring social support for transplant do not fall on patients alone. The criterion 

also calls patients’ loved ones into service to demonstrate suitable social support, and to uphold a 

system of care that relies heavily on social networks to guarantee patients’ postoperative 

recovery, adherence, and transplant outcomes. The burdens of such a system on social 

relationships and networks, if significant, raise questions about whether patients’ social networks 

should be asked to take responsibility for these aspects of transplant care. Indeed, for some 

prospective support persons, caring for others is not seen as a burden, rather an opportunity- a 

new role and a source of pride. Yet, for others, these burdens can be significant: transforming 

into a caregiver requires assuming unwanted tasks and forgoing personal autonomy, often with 

substantial emotional, physical, and monetary consequences (Schulz and Beach 1999). In 

transplantation, thresholds for adequate caregiving can be particularly demanding, often 

requiring support persons to take extended time (weeks to months) away from work or other 

social roles to provide 24-hour live-in care to the transplant patient following surgery, to 

maintain the patient on complicated lifelong medication regimens, and to bear the emotional 
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burden of  assuming personal responsibility for patients’ health and a precious donated organ in a 

risky, complex care setting (Ladin et al. 2019; Olbrisch and Levenson 1995). These demands 

may strain existing intimate relationships by subjecting them to judgment by medical 

professionals based solely on their apparent medical utility and corrupting them beyond their 

original social purpose to one of caregiving. For many, the scrutiny, shift from equality to 

dependence, and the loss of privacy may be at best unwanted, and at worst, humiliating and 

irreparably damaging to the relationship. Transplant caregiving may also significantly restrict the 

range of exercisable opportunities available to social support persons, threatening their job and 

financial security, educational pursuits, and personal health (Adelman et al. 2014; Dew et al. 

2004; Keating et al. 2004; Lefaiver et al. 2009; Schulz and Beach 1999; Young et al. 2017). 

Although well-resourced networks may be able to pay to offset the care duties they wish not to 

fulfill, this option is unavailable for under-resourced networks – resulting in greater risk to their 

already restricted opportunity range.  

 

Is it reasonable and ethical to ask individuals to jeopardize their most important relationships, 

those crucial to their sense of self, or to accept significant constraints on their opportunity range 

to help their loved one get a transplant? While some support persons might reasonably volunteer 

for the role, for others it will prove unduly burdensome, yet worryingly unavoidable in the 

context of a social support listing criterion. Indeed, support persons may struggle to rationally 

assess the risks and decline the support role if doing so means precluding their loved one from 

life-saving care. Soliciting caregiving services under the pretense of a social relationship may 

also contribute to misinformation about the true intent and terms of such requests, further 

undermining support persons’ autonomy. Patients are often encouraged to re-engage defunct 
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relationships, make amends, and call upon estranged family or even ex-spouses to satisfy listing 

requirements. These entreaties to social networks risk framing patients’ transactional needs (e.g., 

for waitlist access or caregiving) as rituals in an intimate social relationship, bound by norms of 

reciprocity and mutuality, and may draw support persons into service without awareness or 

endorsement of their role as a mere means to satisfying transplant requirements. The potential for 

the social support criterion’s instrumental treatment of support persons, putting them to a 

purpose other than the one to which they may have agreed, as well as limited opportunity to opt 

out of the risks involved, fails to treat support persons with adequate respect and risks imposing 

significant harms (Kant 1785/1996, UNOS 2015). 

 

Undermines fair procedure in the organ allocation system 

Use of social support criteria at listing poses a threat to fair procedure at listing. Fair listing 

procedure requires ensuring neutral, consistent treatment of similar patients as well as being open 

and transparent about listing criteria and how they are being applied (Daniels and Sabin 2008; 

Tyler 2004). We already noted, above, that use of a vague, socially laden criterion may 

contribute to inconsistent and biased scrutiny of patients’ social support. Beyond these threats to 

consistent and neutral patient evaluation by selection committees, the social support criterion 

also undermines consistency and transparency in transplant candidate selection.  

 

At the system level, vague guidelines for the use of social support contribute to considerable 

practice variation that leads to disparate access to a life-saving resource, often without adequate 

justification. In some regards, this variation is a feature of the listing system: each transplant 

center is afforded discretion regarding the patients they accept, on the premise that selection 
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committees know best their center’s capabilities in patient care and will use their considerable 

clinical judgment and clinical guidelines to select patients that they can successfully transplant 

(UNOS 2015). However, lack of evidence-based standards and low confidence among clinicians 

using social support criteria to determine transplant suitability raises concerns that the thresholds 

adopted vary arbitrarily – leaving suitable patients off waitlists based only on where they happen 

to be referred for evaluation (Ladin et al. 2018b). Exacerbating this problem, the reasons 

selection committees have for their variable approaches to social support are not often publicly 

available. Are they concerned about patient survival? Quality of life outcomes? The potential 

system strain weakly supported patients impose if transplanted? Without open communication 

about social support policies, there is little assurance that they properly account for affected 

communities’ interests (Daniels and Sabin 2008).   

 

Use of the social support criterion also tends to undermine transparency in patient listing. 

Patients may not know the specific social support requirements they face before entering 

evaluation at a transplant center, and one in five clinicians responding to a national survey agreed 

patients are not always told when they are rejected from the waitlist due to perceived 

inadequacies in their social support (Ladin et al. 2018b). This lack of transparency prevents 

patients and their networks from making informed decisions about their candidacy, such as 

improving their social support to meet standards or seeking evaluation at another center. It also 

limits patients’ ability to correct potentially inappropriate deferrals from care by appealing 

specific listing judgments. In addition to these threats to patient autonomy in listing, non-

transparent use of the criterion also tends to insulate the transplant community from public 
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pressure to revise their use of the criterion, perpetuating the inconsistent and potentially 

burdensome use we describe. 

 

Inconsistent and non-transparent use of the social support criterion is not just a form of unfair 

treatment of patients seeking transplantation; it can also undermine the public perception that 

fairness obtains in the transplant system (Ladin and Hanto 2014). And this, in fact, can 

significantly undermine transplant system functioning. The public must see the transplant system 

as fair in order to engage as organ donors or candidates, and so too must transplant clinicians in 

order to reliably uphold listing and allocation rules (Boulware et al. 2007). Yet current practices 

around social support do little to address public wariness of social judgment in healthcare or 

emerging concerns among the transplant community for its unfairness. As such, upholding fair 

listing procedures and trust may require revisiting how the criterion is used and perceived.  

 

Part V: Reconciliation – Can the Social Support Criterion be 

Ethically Supported? 

In light of each of the preceding harms from the social support criterion, including burdens to 

equitable access to transplantation and social nonconformity, risks to social relationships and 

networks, and threat to the transparent and rule-based operation of the transplant system, can the 

social support criterion be ethically supported? We believe these harms are too substantial to 

ethically sustain a criterion whose potential value – particularly in terms of survival gains from 

transplant – remains unsubstantiated. As such, absent greater surety around the benefits of the 

criterion, the transplant community should err on the side of including weakly supported patients 

in the opportunity to access transplantation.  
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If, however, the social support criterion’s benefits are demonstrated in the future with better data, 

the pertinent question becomes whether these benefits are sufficient to justify the considerable 

burdens of such a system for the allocation of organs. At a minimum, selection policy should 

strive to do no harm to individual patients; as such, if evidence demonstrates the risks of 

transplant surgery outweigh the benefits for patients who lack social support, and are not 

modifiable with support from alternate sources, then unsupported patients should not be listed. 

Similarly, we would not grant access to waitlists merely to increase equity or autonomy in organ 

allocation if it was known that these transplants would fail. However, beyond these thresholds 

we believe the burdens of the social support criterion prove too weighty to sustain current listing 

practices, even if the criterion is found to confer some advantage in transplant outcomes. 

Although the transplant system is not responsible for the unjust social conditions that destabilize 

social networks or prevent family and friends from engaging in their loved one’s care, it should 

at least avoid exacerbating these inequities and further marginalizing underserved and diverse 

groups in society. The transplant community oversees a shared life-saving resource, one that 

exists because all contribute. As such, transplant should be available equally to all those who 

could significantly benefit, even if not benefit equally. Indeed, stewarding a shared good 

involves not just using it responsibly to promote aggregate population health, but also 

acknowledging evolving social circumstances and diversity of lifestyles – including the decline 

of nuclear families, a rise in two worker-families, and the increase in other caregiving burdens 

with the aging of the population – and accommodating (even at a cost) these social conditions to 

include the public in a chance to benefit (Cacioppo and Hawkley 2003; Daniels and Sabin 2008).  

 



 23 

Revisions to current listing practices should focus on minimizing, to the degree possible, 

infringements on equity and respect for persons that the social support criterion entails to restore 

fair access to transplantation. If evidence does substantiate benefits from social support in 

transplantation, we suggest using social support evaluation to screen for patients who need 

greater assistance, as opposed to identifying those who should be excluded. At the institutional 

level, transplant centers can offer accommodations to patients with weak or absent social 

support. Several interventions are already available, including enlisting patient support groups, 

psychosocial experts, treatment navigators, volunteer drivers, or home health aides in providing 

requisite support services; as well as increasing coordination with health clinicians local to 

patients and social service agencies (Moro et al. 2008; Shier et al. 2013). The dramatic 

emergence of new technologies, including rideshare services, robotic pill sorting, and mobile 

apps for monitoring postoperative recovery at home, may create new flexibilities for 

accommodating patient needs (Chaiyachati et al. 2018; Semple 2015; Wilson et al. 2018). These 

initiatives require support from state governments and CMS, for example, to reimburse for non-

emergent medical transport and home and community-based services, and to balance the 

regulatory incentives that prompt transplant centers to avoid potentially risky patients or 

innovations in patient care (Adler and Axelrod 2016). Specific initiatives and terms of access 

should be considered in a framework that weighs the fairness implications of different 

approaches. For this, research is needed to clarify clinically relevant types and functions of social 

support in transplant to refine the evaluation’s potential use as a diagnostic tool, and to test 

potential interventions for patients whose needs cannot be met by their social networks. 

Transplant centers should, therefore, gather data to analyze transplant outcomes among weakly 

supported patients, which will be used to inform the care and listing policy for future patients. In 
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addition, public monitoring of listing practices and impacts on patients would support efforts to 

increase transparency and consistency. All transplant centers should also consider procedural 

improvements to avoid the potential for bias in listing, especially as social support assessment 

remains essential to diagnose patient needs and plan accommodations. 

 

Although we believe these steps would better support efforts to balance the efficient use of 

scarce organs and equitable access to organ transplantation, our recommendations are not 

without limitations. Reasonable people may disagree about the threshold of evidence needed to 

support a listing criterion, and how best to balance principles of utility, equity, and respect for 

persons in listing policy. In the absence of consensus on principles, specific policies for social 

support should be developed in a transparent manner that allows input from various stakeholder 

groups. Doing so can increase public trust in the transplant system, and also facilitate a wider 

social debate about the proper role of social factors in health care rationing. An ethical 

framework that has gained traction in health policy, accountability for reasonableness, 

establishes conditions for such a process that will allow stakeholders to agree on what is 

legitimate and fair (Daniels and Sabin 2008). Conditions for this process include transparency 

about grounds for decisions, appeal to relevant reasons and evidence, and procedures for 

disputing and revising decisions. 

 

Part VI: Conclusions 

There is little doubt that support from social networks can make people’s lives go better in 

myriad ways (Holt-Lundstad, Smith, and Layton 2010). It is often a source of care, belonging, 

and meaning, especially during periods of vulnerability like those accompanying transplantation. 
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However, it is possible to recognize the value of social support without making access to life-

saving care contingent on its demonstration. Indeed, it is incumbent upon the transplant field to 

revisit the benefits and burdens of the social support criterion in the modern era. These benefits 

cannot legitimately justify the burdens of such a system for the allocation of organs, and the lack 

of justification makes the system unjust. Since the beginnings of transplantation, organ allocation 

and listing policies have been continually revised to expand fair access to transplantation, while 

routine risk has declined. Simultaneously, social safety nets have become more comprehensive, 

and technology enables greater coordination in care delivery (Shier 2013). Today, patients' 

difficulty demonstrating the availability of robust social support is an increasingly solvable 

problem that need not and should not result in their exclusion from life-saving care. Including 

patients who lack social support in the benefits of transplant would hold the field to the high 

moral standards it endorses, and better fulfill the reciprocal norms that sustain this national 

system for the allocation of life-saving goods.   
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Introduction 

In the era of accountable care and value-based payment initiatives, finding ways to achieve better 

health outcomes while controlling the total cost of care has become a priority for health care 

organizations in the United States (1, 2). Many risk-bearing health care organizations are 

experimenting with a population health management model (PHM) of health care, integrating 

medical and nonmedical interventions (e.g., transportation, housing, food assistance) in a bid to 

mitigate social barriers to health and achieve better outcomes for the population they serve (3, 

4).9 This approach reflects increasing recognition of the social determinants of health and the 

major role they play in shaping patients’ ability to engage with and benefit from medical care 

(5). However, social determinants of health are, by definition, “complex, integrated, and 

overlapping social structures and economic systems, […] responsible for most health inequities,” 

including such diverse factors as an individual’s education level, employment status, housing 

situation, income, and social support networks, as well as the environmental and structural 

characteristics of the communities in which patients live (5, 6). Little is known about how health 

care organizations choose to circumscribe their efforts as they embrace this broader scope of 

potential intervention, yet these decisions, including which social risk factors to address or 

exclude from the PHM model, may have significant implications for equitable access to care. To 

the extent that some social needs are left unaddressed, risk-bearing organizations face incentives 

to limit their exposure to the health risks represented by these needs, potentially resulting in 

service exclusions for vulnerable populations (7-9).  

 
9 We define risk-bearing organization as any provider entity which assumes responsibility for delivering care for a 
defined population and is financially rewarded (or penalized) for meeting (or failing to meet) defined performance 
targets (e.g., better health outcomes, lower cost). 
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In this paper, we study willingness to address gaps in patients’ social support within the solid 

organ transplantation context. The solid organ transplantation context provides a unique 

opportunity to examine the decisions health care providers make about the limits of nonmedical 

intervention in a PHM model, how social support networks fit in, and implications for equitable 

access to medical care under risk. Transplant surgery is a major medical procedure requiring life-

time follow-up, monitoring, and care to maintain function of the transplanted organ (10, 11). 

Persistent scarcity of solid organs for transplantation reinforces the importance of clinical efforts 

to achieve favorable transplantation outcomes, in order to minimize organ waste and maximize 

the overall medical good that can be done with donated organs (12). Transplant centers in the 

United States have therefore long been designed around public reporting of patient outcomes as 

well as regulatory oversight and reimbursement based on measured outcomes, including post-

transplant patient and graft survival rates (13-15). In many respects, this has pushed transplant 

centers to the leading edge of delivery system redesign, implementing PHM through 

multidisciplinary teams, broad patient needs assessments, and interventions that incorporate 

surgical, medical, social work, nursing, nutrition, pharmacology, and psychiatry expertise to 

support optimal outcomes among the patients they transplant (10, 15, 16). However, unique to 

this context, transplant centers also have the option to reject patients for transplant care at their 

center based on medical, psychosocial, and financial criteria (15-18).  This allows transplant 

centers considerable discretion to choose the patients they treat and the specific risks they will 

address through their PHM delivery model. As such, transplant centers are each making 

impactful decisions about how to meet their population health targets: by accommodating 

vulnerable patients in transplant care, or by treating different, less risky patients (15). 
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In this context, transplant providers may perceive limited social support among patients seeking 

transplantation as a social risk factor to be accommodated and mitigated as part of their broader 

PHM model, or to be avoided through the patient selection process. Social support generally 

refers to the emotional care, tangible aid and service, and advice, suggestions and information 

provided by social network members, often spouses, partners, family and friends (19, 20). It is a 

well-demonstrated social determinant of morbidity and mortality in general populations, where 

its variable presentation and distribution is regarded as a fundamental cause of health disparities 

(21-23). An extensive body of research suggests that social support also helps individuals cope 

with and manage serious illness (24-28). Among organ transplant recipients, limited social 

support is consistently associated with worse quality of life and psychosocial outcomes, although 

evidence linking it to post-transplant medication adherence, graft function, and patient survival 

remains weak and inconclusive (11, 29-34). Nonetheless, the transplant provider community 

generally regards presence of social support as essential for patients’ safe recovery following 

transplant surgery, including in-home caregiving and transportation to medical appointments, as 

well as for patient adherence to the lifelong medication and behavioral regimen needed to 

maintain function of the transplanted organ (35, 36). Yet vulnerable patients in need of an organ 

transplant may struggle with limited social support due to strained support systems, difficulty 

identifying support persons who can take time away from work, child, or elder-care to offer 

transplant-related caregiving, low health care literacy in personal networks, and inability to self-

finance other forms of assistance (28, 37-40). In a recent national survey, 67% of organ 

transplant providers indicated that patients of low socioeconomic status disproportionately 

struggle to meet standards for adequate social support at their transplant centers (36).  
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Although protecting equal access to transplantation is a core tenet within the transplant 

community, survey evidence suggests transplant providers often view gaps in patients’ social 

support as a risk factor to be avoided in the patients they accept for transplant. Nearly 90% of 

transplant providers responding to a national survey indicated that inadequate social support is 

used as an absolute or relative contraindication to transplantation at their centers (36). Transplant 

clinicians estimate that inadequate social support resulted in the rejection of 10% of patients 

seeking transplantation from care at their centers, on average, with some transplant centers 

excluding zero and others up to 20% of patients due to inadequate social support (36). These 

exclusions of weakly supported patients from transplant care suggest that many transplant 

centers do not routinely include limited social support among the risks they accommodate in 

their broader PHM delivery model, although it is unclear why, and what efforts transplant centers 

might be making to extend transplantation to patients with low social support. Understanding 

these decisions and approaches to social support may have significant implications for 

addressing inequitable access to transplantation and designing more inclusive PHM models in 

this and other complex care settings. In this qualitative study, we examine transplant centers’ 

approaches to social support within their broader PHM model among those that accept and those 

that avoid these risks through patient selection processes. We also explore transplant clinicians’ 

perceptions of the population impacted by their centers’ policies and the nature of interventions 

adopted to mitigate gaps in social support.  

 

Methods 

Population 
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We conducted 45 semi-structured interviews with a national sample of transplant clinicians to 

assess approaches to social support in transplantation, barriers and facilitators to addressing gaps 

in social support in a PHM model, and interventions to restore access. To identify potential study 

participants, we followed up with respondents to a national survey of transplant clinicians, 

utilizing survey responses to ensure our sample reflected a wide range of patient deferral rates 

due to social support and was balanced across participant genders (male, female), clinical role 

(psychosocial and medical/surgical), experience in transplantation, organ type, size of transplant 

program, and UNOS region (36, 41). Snowball sampling was also used to meet purposive 

sampling targets (42). Recruitment was conducted in conjunction with analysis and continued 

until interviews did not yield new insights (43). The study was approved by Tufts University 

IRB. 

 

Interviews 

Two social scientists with expertise in health policy (K.B.), qualitative methods, and organ 

transplantation (K.L.) (hereafter, the qualitative team) developed and refined the semi-structured 

interview guide based on literature and responses to a national survey on social support in 

transplantation (36, 41, 44). The guide began with open-ended questions to explore expectations 

for social support at the participant’s transplant center, characteristics of patients struggling to 

meet these standards, and approaches to patient selection and interventions for these populations 

(Appendix 1). Specific probes included areas of conflict or difficulty in decisions about how to 

handle patients with weak social support. All interviews were conducted between October 2016 

and April 2017, by K.B. and K.L., following explanation of the research project and oral 
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informed consent. Interviews were conducted over the telephone, audio-taped, and transcribed 

verbatim. Researchers met bi-monthly to review interviews.  

 

Qualitative analyses 

Authors K.B. and K.L. used a thematic analytic approach (42, 45). Utilizing the interview guide, 

they created a preliminary codebook and independently coded the first 4 transcripts line by line, 

allowing new codes to emerge inductively (46). The qualitative team developed a revised 

codebook, independently recoded the original 4 transcripts, and, alongside a research assistant 

trained in coding, each independently coded an additional randomly selected 6 transcripts 

illustrating a range of clinical specialties. Discussion of coding discrepancies and emergent codes 

yielded consensus, and code descriptions were amended. The qualitative team applied the final 

codebook to the remaining transcripts. Codes were organized into themes and sub themes 

through deliberation, using a combination of pattern and focused coding to capture the range of 

themes and sub themes and characterize center practices (46, 47). Interviews were stratified by 

organ type (kidney/pancreas, liver, heart/lung), clinical role (psychosocial, medical/surgical), and 

social support deferral rate. NVivo version 11 (QSR International) was used for coding and 

analysis. Study reporting reflects Consolidated Criteria for Reporting Qualitative Health 

Research (COREQ) (48). 

 

Results 

Among 45 transplant clinicians interviewed at 37 transplantation programs, 49% were 

psychosocial experts, 56% focused on kidney/pancreas, 40% on liver, and 29% on cardiothoracic 

transplantation, and 49% had at least 10 years of experience in transplantation. Participants 
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worked at centers of varying sizes in all 11 UNOS regions. On average, participants reported 

excluding 7.25% (±4.98%) of patients seeking transplantation from care at their centers due to 

inadequate social support, with some excluding zero and others up to 19%. Mean interview time 

was 42±12.4 (standard deviation) minutes (Table 1). 
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Table 1. Characteristics of the Provider Sample (N=45) 
Characteristic Number (%) 

Sex: Female 21 (47%) 

Clinical role  

     Psychosocial 22 (49%) 

     Medical/Surgical  21 (47%) 

     Nurse/Transplant Coordinator 2 (4%) 

Organ type*  

     Kidney/pancreas 25 (56%) 

     Liver 18 (40%) 

     Cardiothoracic 13 (29%) 

Years in transplantation: >10 22 (49%) 

Transplant center volume**  

      Kidney/pancreas, Range (Mean) 10-350 (125) 

      Liver, Range (Mean) 10-150 (106) 

      Heart/lung, Range (Mean) 10-90 (37) 

Transplant center performance***  

     Better than expected 2 (4%) 

     As expected 39 (82%) 

     Worse than expected 2 (4%) 

     Not assessed 4 (9%) 

Participants per UNOS region, Range (Mode) 1-6 (4) 

Percent of patients excluded from waitlist due to 
inadequate social support, Mean (S.D.)**** 

7.25% 
(±4.99%) 

Notes: *Sums to greater than 100%; some participants cover multiple 
organ programs. **Reported range is approximate to protect participant 
confidentiality. ***Data from the 2017 Scientific Registry of Transplant 
Recipients (SRTR) public ratings of transplant programs. Percentages 
may not sum to 100% due to rounding error. ****Based on self-
reported estimates of deferral rate at participants’ centers. 

 

Box 1 shows three models of implementing PHM with respect to social support that emerged 

from the interviews. While participants at “non-adopting” centers were chiefly concerned by the 

potential for poor transplantation outcomes and were unable to offer any care to patients with 

weak social support, participants at “adopting” centers were focused on offering high quality 
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transplant care to all comers, especially vulnerable patients. Two approaches to adopting social 

support into a PHM model emerged. Partial adopters (60% of the total sample) focused primarily 

on enhancing the support available to patients from their personal networks and coordinating 

formal services as secondary supports in order to increase patients’ transplant candidacy, but 

were unable to include patients in transplantation whose personal supports were not forthcoming. 

Full adopters (13% of the total sample) routinely relied on formal supports and services to 

mitigate the health risks presented by weak social support in transplantation, enabling centers to 

extend transplantation to patients despite persistent gaps in support from personal networks.  

 

We did not find evidence of within-program variation in description of the PHM model adopted. 

At the 8 programs with more than one provider participating, there was uniform consensus on 

adoption of social support into their PHM model, although participants varied in their discussion 

of relevant determinants of center practices. There were only small differences in adoption of 

social support into PHM by organ type. Specifically, 72% of participants focused on 

kidney/pancreas, 67% of participants focused on liver, and 75% of participants focused on 

cardiothoracic transplantation described either partially or fully adopting social support into their 

transplant center’s PHM model. On average, participants at non-adopting centers reported 

excluding 10.6% of patients seeking transplantation from care at their centers due to inadequate 

social support, participants at partial adopting centers reported excluding 6.32% of patients, and 

participants at full adopting centers reported excluding 4.25% of patients.  
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Box 1. Approaches to Adopting Social Support in PHM  
Non-Adopters of Social Support in PHM 
• Do not routinely intervene to mitigate gaps in SS  
• Focus on setting clear SS expectations for patients to meet 

for acceptance into transplant care 
• Patient, not provider, considered responsible for SS 
• SS seen as a signal of patient commitment and readiness 
• Personal network involvement essential & nonmodifiable 

• High integration of social workers on multidisciplinary 
teams to identify and defer socially risky patients 

• Weak social safety nets 
• Minimizing exposure to resource-intensive patients 
• Wary of regulatory scrutiny of outcomes 
• Free-riding on other centers’ inclusivity 

“We would do nothing. We believe there has to be some responsibility taken by the patient… the social support aspect is 
an issue that we leave in their court to satisfy the team that they exist.” (011: Nephrologist, Kidney) 

“We will work as hard as we can to make this happen for you, but we shouldn’t be working harder than you are. And 
whether or not that’s happening can really tell us a lot about someone’s investment in this process, and how seriously 
they’re going, you know, how seriously they are going to take it afterwards.” (031: Social Worker, Kidney) 

“We had one woman, her social support was really poor you know, her main person was her fiancée who was calling us 
from his shop saying… ‘I am sorry I can't make it, I have to work.’ We ended up denying that woman… He did hire a 
person, but we still needed… we needed a family member.” (025: Social Worker, Liver) 

“We’ve gotten better with the medicines, but what we can’t fix is when you have a broken family situation.” (005: 
Surgeon, Heart & Lung) 

Partial Adopters of Social Support in PHM 

• Routinely attempt to enhance SS 
• Focus on facilitating personal network involvement  
• Unable to accept patients whose personal supports are not 

forthcoming 
• See lack of SS as a need for provider assistance 
• Perceive SS as source of motivation, advocacy, meaning 

• Personal network involvement essential & modifiable 
• Formal services only sufficient for back-up support 
• Low teamwork limits capabilities for social work 

intervention 
• Weak social safety net 
• Balancing need for volume with regulatory scrutiny  

“I think, thinking about ways to increase their candidacy by recruiting more family or recruiting more people that 
hopefully will be more committed long term. I think it is important to try and save the lives of these patients. As opposed 
to just saying yes or no… [but] I don’t think that putting more resources will ever replace what their main, their family or 
their friends, will be able to do long term.” (043: Surgeon, Liver & Kidney/Pancreas) 

“We just don’t say ‘no and we’ll see you.’ We’ll work on it… if it was that the caregiver was overwhelmed or maybe 
they had other responsibilities, that’s what we would do. But if people aren’t there, if there is no one there, then we can’t, 
you know, create people. We can’t create people!”  (014: Social Worker, Lung) 

Full Adopters of Social Support in PHM 

• Routinely attempt to enhance SS and/or replace with 
services  

• Focus on extending transplant to all regardless of SS  
• See low SS as hardship, function of systemic disadvantage 
• Focus on “good enough” risk management with the 

services available to them  

• Strong leadership sets tone for patient access 
• Social workers supported by multidisciplinary 

teamwork to mitigate gaps in social support 
• Robust social safety nets 
• Proactive arrangement of services and supports 
• Attempting to increase patient volume  

“[We] don't want to have somebody die of a curable disease you know, because it was judged that their social support 
was not adequate. That would be a bitter defeat. [We] want to wish there were better resources available. And want to 
mobilize everything we possibly can. And, you know, we all agree to do the best we can. There's nobody in our program 
that is just, ‘you know this guy doesn't have what he needs.’” (042: Surgeon, Liver) 
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Box 1 (Continued). 
“Do we use that as a way of not transplanting somebody, if they don't have family support? No… I mean, let’s face it, 
not everybody has family… if CMS wants to pay for family involvement, that's great, but they can't mandate family 
involvement if they don't want to pay for it… you know, listen help out, bottom-line.” (036: Surgeon, Kidney) 

“What we will do is we will try to exhaust every avenue left to the patient first and foremost. Then… [the patient] would 
be referred to any healthcare agency of his choice. We will work with the home care agency… and the patient will leave 
this institution with these services in place… We want this ‘done is done.’ We will support the patient completely; our 
patients should not have to worry.” (037: Social Worker, Heart & Kidney) 

Note: This box clarifies factors common among transplant centers who approach social support similarly in their PHM models. These factors 
follow from thematic analysis of transplant center practices described by clinicians involved in listing decisions; the table includes illustrative 
quotations to demonstrate how these factors were discussed in interviews. Abbreviations: SS, social support; CMS, Centers for Medicare & 
Medicaid Services; ID, study identification number 
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Participants attributed weak social support to patients having few or weak ties in friend and 

family networks in the context of chronic illness, behavioral health disorders, or independent 

lifestyles; chaotic or high-risk social environments including abusive relationships or substance 

use in social networks; and limited functional capabilities in socioeconomically stressed support 

networks. Participants also described specific barriers, including support persons’ lack of access 

to paid medical leave, geographic dispersion of families, and patient reluctance to recruit friends 

or family into the caregiving role. Figure 1 displays the five themes and respective subthemes 

reflecting barriers and facilitators to adopting social support into transplant centers’ broader 

PHM models and extending transplant care to these populations.  
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Figure 1: Approaches to adopting social support in PHM, with barriers and facilitators to 
integrating low SS patients  
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Themes: Barriers and facilitators to adopting social support in PHM 

Theme 1: Constructing Center Responsibility for Social Support 

Emergent subthemes clarified how providers at non-, partial, and full adopting centers 

constructed their centers’ sphere of responsibility for mitigating gaps in social support, shaping 

adoption of social support in PHM. Viewing patients as culpable for their low social support 

limited providers’ sense of responsibility and emerged as a central justification for excluding 

social support from PHM at their centers. Conversely, several participants thought the transplant 

system should be accountable for including and accommodating patients with low social support; 

however, the belief that transplant centers aside from their own would fulfill this mandate limited 

adoption of social support in PHM at the center-level.  

 

Holding patients accountable for weak social support 

Participants at non-adopting centers typically viewed social support as well within patients’ 

control, leading them to assign responsibility for mitigating gaps in social support to patients 

rather than to the transplant system. Providers often traced gaps in social support to patients 

having “burned bridges with their family” or being “reluctant to ask for help,” which they 

believed could be easily rectified through patients improving their social conduct or “getting 

over” the attitude that “they don’t want to share or […] be that vulnerable.” The notion that 

patients could improve their health prospects in transplantation through relatively simple choices 

led participants at non-adopting centers to view lack of social support skeptically, interpreting it 

as a sign of patients’ inadequate commitment to or desire for transplantation. Moralizing low 

social support as a patient failing reinforced exclusion of social support from PHM models: “We 

want to see if the patient can, can fix their [social support] situation. But it’s up to the patient. 
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Patients must take responsibility and ownership of their situation… if they don’t want to rise, 

they don’t deserve an organ.” (041: Surgeon, Liver) Some questioned patients’ desire for 

transplantation based on their failure to meet center expectations for social support, with one 

participant at a partial adoption center noting that, “there are just some people who have lived 

their lives a certain way and don’t want to change that, and that is more important to them than 

living longer.” (003: Social Worker, Heart) As a result, providers at non-adopting centers did 

not attempt to accommodate patients with low social support in their PHM model, instead seeing 

their role as treating those who had complied with social support recommendations and deferring 

those without. The threat or actuality of exclusion from transplant care was often itself seen as an 

intervention to increase social support for transplantation, by motivating patients to change their 

social situation: “You know [patients are] always welcome to come back to us if they find 

someone, and a lot of people do sort it out and come back. Sometimes that’s the kick in the pants 

they need.” (007: Surgeon, Kidney) Although some participants derived comfort from the notion 

that other centers may have standards less demanding than their own, several felt that failure to 

conform with social support recommendations signaled a lack of accountability to the organ 

supply and donors that should disqualify patients from participating in the transplant system 

altogether. One such participant at a non-adoption center remarked, “this is about making sure 

that grafts are being taken care of, and if the patient will not take care of the graft… then why 

send them elsewhere?” (041: Surgeon, Liver). 

 

Holding the transplant system accountable for meeting needs 

By contrast to a “patient responsibility” narrative, participants at partial and full adoption centers 

saw the transplant system’s role as meeting all patients’ transplant needs, and by implication, 
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attempting to bridge gaps in patients’ social support, whatever their origin. Many assigned little 

significance to the causes of low social support, viewing it as just another health-related need to 

be addressed (“I am taking care of you after your transplant, and that’s going to be whatever it 

takes to get a good outcome. And that will be medical stuff, but it will also be social stuff.” 042: 

Surgeon, Liver) or as just another risk to be accommodated by the transplant system (“My 

perspective is, we do plenty of things that are high risk – why stop as long as we can manage 

that?” 001: Surgeon, Liver). Others described gaps in social support as a stemming from 

hardships that demanded the transplant systems’ special attention, viewing them as “a huge part 

of some of the disparity of transplant,” (038: Social Worker, Kidney). These participants 

acknowledged myriad structural determinants of poor social support: “Many patients are part of 

families where everyone is working multiple low wage jobs to get by, and that is just a feature of 

you know American society… it sometimes is hard to get somebody who agrees to be the 

designated social support person… they have their own family, they have their kids… they might 

have 2 jobs… it’s just hard at the bottom.” (008: Surgeon, Kidney) Another participant 

concurred, noting “with my poorer patients, you know, sometimes they come from very chaotic 

backgrounds where the people in their lives may have drug or alcohol problems or they’re 

trying, they’re living hand to mouth, and they’re really just sort of trying to manage their own 

lives.” (018: Social Worker, Kidney). Providers believed the transplant system should not judge 

patients for their lack of social support, but instead offer assistance to mitigate the social support-

related health risks patients faced and attempt to include them in transplantation. One participant 

at a full adopting center remarked, “Some folks are willing to put roadblocks on patients. But we 

can't penalize patients for whether or not they are born with a silver spoon in their mouth.”(036: 

Surgeon, Kidney)  
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Free-riding on other transplant centers’ inclusivity  

Seeing the transplant system as accountable for accommodating patients with low social support 

established a presumption in favor of including social support in PHM models. However, many 

participants saw their own center as just one of many options for patients to access transplant 

care, absolving them of the responsibility to guarantee access for unsupported patients and 

leading to low adoption of social support in PHM. Working in a geographic area with several 

local transplant centers assuaged participants’ concerns about rejecting weakly supported 

patients, as they assumed patients could receive care elsewhere: “The good news is, any one 

program is not the only program, and so, you know when you tell somebody ‘no,’ you can give 

them the number of 5 other programs that they can go get reevaluated at.” (024: Surgeon, Liver) 

Beliefs abounded among participants at non- and partial-adopting centers that other transplant 

centers were more accommodating of patients with low social support, with one participant at a 

non-adoption center remarking, “I tell them, the ones that I have closed for lack of social 

support, you know it’s possible that one of the other programs… may be ok if you have a home 

health aide seven days a week 12 hours a day. That may be good enough for them.” (007: 

Surgeon, Kidney) By contrast, participants at full adoption centers saw their center as crucial to 

serving a particular geographic or socioeconomic community, or as a center of last resort, 

generating a strong sense of responsibility and catalyzing adoption of social support in PHM. As 

one participant at a full adoption center remarked, “We are not in the business of saying no. 

People get sent here when it can't be done elsewhere.” (042: Surgeon, Liver)  
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Theme 2: Determining optimal risk management 

Participants struggled with defining and determining how best to manage the health risks from 

low social support in transplantation. Sub-themes clarify how participants at non- and partial 

adoption centers focused on intangible aspects of social support, convincing them that patients 

needed strong connections with their personal networks to be successful in transplantation, 

whereas a focus on tangible needs and ways of meeting them helped providers at full adoption 

centers partner with patients and provide targeted interventions to those who did not fit the mold 

of strong personal network involvement. Box 2 depicts some of the interventions discussed. 
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Struggling to mitigate intangible risks 

At non- and partial adoption centers, participants were preoccupied by intangible risks from low 

social support, worrying about the effects of lack of love, motivation, or patient advocacy on 

patients’ health and wellbeing in transplantation. One participant at a partial adoption center 

remarked, “I say, you know, the most important variable if someone is going to do well after 

transplant is, does someone love them?” (002: Surgeon, Liver & Kidney) Several worried about 

unsupported patients navigating the unknowns of transplantation alone, where they believed 

“something is gonna give out, something is gonna go wrong, sometimes down the road.” (013: 

Social Worker, Lung) They credited social support with “giv[ing] meaning to the person’s life 

for them,” and thought transplant was of little value without it: “there are patients… with kind of 

an utter lack of any kind of family or social support out there… the sense is that this person is 

then just going to be a hermit, you know holed up in a house and potentially not doing any of the 

things they’re supposed to do, then that to us does not seem like someone who would benefit so 

significantly from a transplant.” (019: Surgeon, Kidney) Focusing on these intangible risks led 

to a high esteem for and reliance on personal networks, without whose involvement providers at 

non- and partial adoption centers felt unable to assume risk for the patient: “we want someone 

with an emotional investment in the patient… Psychosocially [that’s] probably the only absolute 

contraindication we have.” (012: Social Worker, Liver)  

 

The centrality afforded to the intangible aspects of social support limited the options providers at 

non- and partial adopting centers considered to mitigate risks from low social support. Most saw 

securing stronger social connections for patients and increasing personal network involvement as 

their only potential solution to include them in transplant care. At non-adopting centers, this 
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generated a sense of futility among providers, who felt they had no way to modify patients’ 

social support situation. One participant at a non-adopting center remarked: “There is no magic 

bullet, that I know of, to suddenly manufacture a support system for somebody.” (005: Surgeon, 

Heart, Lung) Others echoed this concern, saying “you can’t conjure up a family for them,” and 

“can't refer them to a place to get support.” By contrast, providers at partial adoption centers saw 

social support as modifiable, to a point, with their assistance, leading to greater efforts to engage 

and partner with personal networks to increase social support and patients’ candidacy for 

transplantation. Some used their authority as transplant providers to induce social support: “We 

have patients… they have a broken relationship from the past, or they have a brother or a sister 

that they don’t talk to… even ex- partners, ex- husbands, ex-wives… at that moment in their life 

they are not so close… we can reach out to them to get them involved, allowing them to 

understand that if there is no social support [the patient] is not going to be candidate for 

transplantation and they will die… then they will obviously say yes.” (043: Surgeon, 

Kidney/Pancreas, Liver) Others bypassed patients to increase social support: “A lot of it too is 

the patient’s resistance to accept any support, so then I call and have the conversations with the 

support people directly, you know… I’ll draw a calendar and call different people and put them 

in different places based on their schedule and where those gaps are.” (022: Social Worker, 

Kidney/Pancreas) Although participants at partial adoption centers felt their efforts to increase 

patients’ social support were often successful, enabling them to include more patients in the 

chance for transplantation, they still felt unable to assume risk for patients whose social support 

situation proved resistant to these interventions. This stood in contrast to practices at full 

adoption centers, where providers felt they could mitigate intangible risk even without involving 

patients’ personal networks in transplantation. One participant at a full adoption center described 
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the role his own team played in substituting for personal networks: “A lot of times the patient 

bonds with the caregiver team, and they will say, ‘Nobody did anything for me my whole life’… 

and transfer that, you know, void in their lives to the doctors or the nurses or the caregivers 

that  seemingly care about them out of proportion of what anybody has ever cared for them in 

their lives. That’s therapeutic… they say ‘I want to take my medicine. I don't want to disappoint 

you.” (042: Surgeon, Liver) This source of intangible support was seen as more reliable, even, 

than patients’ personal relationships, which might change and ebb with patient behavior, as the 

participant described: “Sometimes some of my patients they go back to drinking, you know, they 

almost can't look me in the eye… and we say, ‘you have an unlimited number chances with me… 

We're gonna make you better again.” Seeing intangible risks from poor social support as 

manageable reinforced adoption of social support into PHM.   

 

Partnering with unsupported patients to meet tangible needs 

At full adoption centers, participants were primarily focused on the tangible needs of weakly 

supported patients and how to meet them, limiting preoccupation with the state and modifiability 

of patients’ social connections. Instead, participants at full adoption centers saw a wide range of 

approaches for mitigating low social support, including not only partnering with personal 

networks to enhance their involvement, but also replacing personal network involvement with 

targeted services, e.g., transportation, caregiving, medication management, or formal 

psychosocial support services, to facilitate recovery and adherence to the medical regimen (Box 

2). One participant at a full adoption center described their regular practice for patients with 

weak social support: “We will try to exhaust every avenue left to the patient first and foremost. 

Then we would speak to the patient at length that he would be referred to any healthcare agency 
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of his choice. We will work with the home care agency to provide all the documentation needed, 

we will be in contact with that agency to determine, you know, to request the services that we 

think this patient will need and the patient will leave this institution with these services in place.” 

(036: Social Worker, Heart) At full adoption centers, providers acknowledged the potential for 

support from personal networks to offer broader assurances of care and navigate the unknowns 

of transplantation, but they were unwilling to block life-saving transplant for patients in pursuit 

of perfect risk management. One provider at a full adoption center remarked: “We want to 

mobilize resources and you know… it’s not perfect. You’d much prefer the scenario where 

somebody rolls in with 8 family members and they’re all crying and they all will do anything. But 

we’re not gonna let people die of cancer you know, unless there’s just absolutely no way the 

transplant could conceivably be a success. And it would just be futile to do.” (042: Surgeon, 

Liver) Several felt that formal supports (e.g., transportation, caregiving, medication management 

services) created satisfactory opportunity for execution of the care plan, and beyond that credited 

patients with having sufficient self-direction to participate, referring to them as “adults” with 

“the motivation and drive to do well,” and questioning, “is [family] really critical?” (038: 

Social Worker, Kidney; 037: Surgeon, Kidney)  Focusing on the tangible ways they could help 

patients with low social support succeed in transplantation increased confidence among 

providers at full adoption centers and reduced their reliance on personal networks, facilitating 

adoption of social support into PHM.   

 

Theme 3: Leading multidisciplinary transplant teams 

Participants worked on multidisciplinary care teams, incorporating social work, medical, and 

surgical specialties, that were typically led by surgical and/or medical directors. At centers that 
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adopted social support into PHM, these multidisciplinary teams were guided by strong leadership 

and institutions committed to extending transplant to all-comers, which set, and in some cases 

overruled, the priorities of individual clinicians to increase access for weakly supported patients. 

As one participant at a full adoption center remarked “it's not really about saying no [to weakly 

supported patients], it's more about mobilizing what will be needed on the back end to make it 

OK… the leadership of the institution wants us to do this stuff… If you work here, it's your job to 

make it happen.” (042: Surgeon, Liver) At full adoption centers, teamwork across 

multidisciplinary boundaries increased capabilities to fulfill leadership directives and 

accommodate patients with low social support, with social workers drawing on assistance from 

their medical and surgical colleagues to mitigate gaps in social support. A social worker at a full 

adoption center remarked: “our team is very much respectful of the social worker opinion of a 

patient. They definitely want to understand how I have my opinion and ask questions and give 

input in terms of how to think about this situation differently… it’s certainly a discussion. We try 

and figure out how a patient from a psychosocial perspective can become a candidate if they are 

not in the present time.” (038: Social Worker, Kidney) Teamwork at full adoption centers limited 

fear of being blamed for poor patient outcomes, enabling social workers to support inclusion of 

weakly supported patients. By contrast, at partial adoption centers, strong leadership priorities 

for patient acceptance were more often met with resistance from social workers, who felt their 

expertise enabled them to see the limits of transplantation for weakly supported patients, as one 

participant remarked: “surgeons are surgeons… they want to be cutting, they want to be saving 

people’s lives and they are not looking at it from a global perspective the way that social 

workers can… we have the ability to see that it may not really improve [these patients’] lives 

altogether.” (009: Social Worker, Kidney, Liver) However, despite these differences of opinion, 
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strong surgical leaders enforced acceptance of some weakly supported patients. One participant 

at a partial adoption center remarked, “I think the thing that makes me the most uncomfortable 

about… the way they select patients is that they’re giving kind of lip service to some things, they 

are kind of checking a box. ‘Patient saw a social worker,’ but they’re not listening to the social 

worker.” (024: Surgeon, Liver) This frustrated and overwhelmed social workers, and sowed 

reluctance to increase other weakly supported patients’ candidacy. As one social worker at 

another partial adoption center remarked, “we just deal with what we are given.” (039: Social 

Worker, Lung)  

 

Absent overriding leadership or institutional priorities to increase patient access or volume, 

teamwork on multidisciplinary teams tended to reduce adoption of social support in PHM. At 

many centers, social workers were highly valued and supported by their medical/surgical 

colleagues, but were used more so to avoid risks from low social support than to expand the 

center’s therapeutic capabilities to reduce risks. Participants at partial and non-adoption centers 

with well-integrated social workers described high scrutiny of social factors and shared 

appreciation for social risks, resulting in the exclusion of weakly supported patients. One 

participant at a non-adoption center recalled the evolution of their team’s structure and 

implications for weakly supported patients: “… a few years ago, I think [surgeons] ran it a little 

more like a dictatorship, where, you know, even if social work wasn’t on board, we would 

override them a bit. We’re pretty good nowadays at listening to the social workers because I 

think we’ve all been burned enough that we realize that their input is really helpful… no one is 

listed if they’re not cleared by social work.” (007: Surgeon, Kidney) Elevating social work 

considerations above other clinical considerations significantly limited inclusion of weakly 
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supported patients, as one participant at a non-adoption center remarked:  “I have a phenomenal 

social worker… I don’t care what the other doctors say… if he tells me, ‘no this person is just 

not going to be able to put [support] together,’ that is a major red flag for me, at that point 

that’s ‘Stop. We aren’t going any further.’” (005: Surgeon, Heart, Lung)  

 

Theme 4: Confronting resource gaps in health and social systems 

Although many participants envisioned some potential for nonmedical services (e.g., informal 

caregiving, non-emergent medical transportation, medication management) to mitigate tangible 

risks from lack of social support, many encountered systemic gaps in the delivery and financing 

of these services. Sub-themes clarify how providers’ wariness of these gaps, and perceived need 

to limit over-commitment of internal resources shaped adoption of social support in PHM 

models. 

 

Distrusting quality and financing of nonmedical services 

Participants at non- and partial-adoption centers felt unable extend care to patients without social 

support if it meant relying on extended institutional care and the nonmedical service system, 

which they considered ill-suited to the rigors of transplantation and inadequately financed. 

Worries abounded about nursing facilities that “aren't set up to take transplant patients [and] 

don't have a lot knowledge about transplant patients,” home health services that were not 

covered by insurance, “not as frequent as what a lot of these patients may need,” and involved 

too much “turnover,” and “dangerous time in handoff from nursing shifts,” and Medicaid 

transportation that relied on “filthy dirty public taxis” which were “not dependable” and 

prevented patients from getting to clinic on time. Reimbursement structures prevented centers 
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from providing services at the level they considered necessary to support weakly supported 

patients: “It would be better for the system in some ways if the hospital just went and sent a van 

out and picked up people and brought them to their appointments. But there is no, at least not 

[here], there is no reimbursement that allows that.” (008: Nephrologist, Kidney) Salient 

experiences with thinning state safety nets also reduced willingness to accept patients who relied 

on social services for post-transplant care, as changes to safety net policy paid little heed to the 

needs of transplant patients or the preciousness of organs. One participant at a partial adoption 

center explained, “the availability of social safety nets has really kind of disappeared.... We had 

one gentleman we transplanted who had no support, but had a lot of paid caregivers in his life 

paid for by the state, and two years after his transplant the state yanked his funding and he lost 

all of his support and lost his kidney […] That made us more gun shy for people relying on state 

support, it’s like, we’re just not a state that could care for our people.” (018: Social Worker, 

Kidney) Distrust of these formal services made participants at non- and partial adopting centers 

less willing to include patients without personal networks, which they saw as a comparably 

stable form of tangible assistance. 

 

By contrast, participants at full-adoption centers often benefited from more generous state safety 

nets and found ways to extend their oversight over patient care following transplant surgery, 

facilitating greater adoption of social support in PHM. One participant described her full 

adoption center as “fortunate” to be in a state with a robust safety net, which facilitated non-

emergent medical transport and home care services appropriate for transplant patients without 

social support. Participants at full adoption centers also derived confidence from contact with 

service providers involved in the post-acute and ongoing care of transplant patients, e.g., home 



 61 

care agencies and outpatient health homes, and actively built relationships with geographically 

dispersed providers to help coordinate care and bridge some of the gaps in social services they 

encountered. As one participant at a full adoption center described overcoming transportation 

barriers for patients without family to drive them or routine medical transport services, “We’ve 

worked really very hard to grow a network across our geographic region for referrals… [it’s] 

helped us to have people who we can then call on if we have a patient who needs a little extra 

doing locally.” (016: Cardiologist, Heart) 

  

Limiting commitment of institutional resources 

In light of gaps in the broader service system, participants considered using social service staff 

and formal support services at their own centers to extend care to weakly supported patients. 

However, many participants at non-adoption centers already felt overextended by the emergent 

nonmedical needs in their transplanted population, and viewed excluding unsupported patients 

from care at their center as a way to manage their workload: “I’m the only post-transplant social 

worker there is… So there’s some ulterior motives involved when their caregiver plan isn’t 

sufficient, because I know that once they get discharged home, if it all goes south, it’s gonna 

probably be me who has to get involved. So I like to see as many of them go as smoothly as 

possible.” (034: Social Worker, Kidney/Pancreas) At full adoption centers, participants focused 

on adding more staff bandwidth to meet the need: “We used to have one social worker; now we 

basically have three and a half. And we're constantly you know, asking for more.” (042: 

Surgeon, Liver) However, at non-adoption centers, participants were wary of doing so, seeing no 

limit to the investments they would have to make to meet needs of unsupported patients in the 

time-limited, high volume transplant setting. Participants cited the frequency with which they 
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would have to help (“fill their pill boxes weekly”) and the depth of unsupported patients’ needs: 

“you just don’t have the next 160 hours of your work time to be able to devote to that. You have 

these other patients that you also have to attend to.” (021: Social Worker, Heart) Some were 

unsure of how they would allocate costly services once they began addressing nonmedical needs 

internally, dissuading them from beginning at all: “there’s just so many patients… I just don’t 

know how we would, how we would figure out eligibility for that kind of resource… It's such a 

limited resource that you can’t give it to everyone. So don’t give it to anyone.” Resistance to 

committing additional resources limited adoption of social support in PHM, and frustrated 

participants when their screening and patient selection process failed to exclude patients with 

low social support, as one participant at a non-adoption center remarked: “the hospital [has to] 

provid[e] cab fare for them, they have no one to help them with setting up their [medications]… 

we have one patient […] and the only way we kept him alive the first three years… was literally 

having him come to clinic every four weeks for 3 years and a nurse sat there and filled his 

medicine box with his pills. You can imagine the drain on the system. If we had any idea that the 

family was going to jump ship and abandon him afterwards, we would never have transplanted.” 

(005: Surgeon, Heart)  

 

Theme 5: Steering toward performance targets 

Participants viewed their centers’ approach to social support in the context of meeting specific 

performance targets established by transplant regulators and payers. Sub-themes clarify how 

variation in adoption of social support in PHM related to two key metrics: patient survival and 

minimum transplant volume.  
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Adapting approach for satisfactory patient survival 

Participants were highly attuned to one-year patient and graft survival rates at their program and 

generally viewed their center’s approach to social support, and its stability, in light of this CMS 

performance metric. Whereas participants at non- and partial adoption centers worried that 

accepting patients with low social support would put their program at risk of under-performance, 

participants at full adoption centers believed the care they offered was sufficient to mitigate risks 

to one-year survival from low social support, enabling them to extend care to unsupported 

patients. One such participant remarked, “when social support issues arise, it’s… not impactful 

to [our] one-year graft survival; it may be somewhat impactful to… five-year graft survival – so 

things that people really aren’t graded on. Because [we] can get anyone through one year.” 

(020: Surgeon, Kidney) Positive performance rankings at full adoption centers were interpreted 

as an endorsement of their approach, with a participant remarking of her program’s survival 

rates, “we must be doing something right.” (037: Social Worker, Kidney, Heart) However, 

similar to providers at non- and partial adoption centers, participants at full adoption centers 

anticipated that declining patient survival rates would prompt reduced access for weakly 

supported patients at their centers, rather than efforts to strengthen the nonmedical services they 

provided: “we’ve had very good outcomes for a while… if we had, a run of not so good 

outcomes, then maybe the concerns about not transplanting more marginal candidates may rise 

up.” (016: Cardiologist, Heart) This implied a lack of stability to the full adoption approach, 

which was exacerbated as participants struggled to optimize their center’s performance at the 

margins. As one participant at a full adoption center described, his center provisionally 

moderated access in response to poor patient outcomes, in order to prevent meaningful overall 

declines in patient survival rates: “The cohort has to have 90% one-year survival. And you get 
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that rolling feedback… if we've had a couple people not do well recently… we need to be 

tighter.” (042: Surgeon, Liver)  

 

Contending with regulatory scrutiny of transplant volume 

Although concerns about patient outcomes were extremely salient, regulatory requirements to 

maintain a minimum annual volume of transplant procedures also shaped approaches to social 

support. Participants at centers that adopted social support alluded to the small size of their 

center and concerns that they would fall below the minimum volume threshold if they declined 

weakly supported patients. As a result, they included patients with limited social support who 

may not have been accepted elsewhere. One participant from a small, partial adoption transplant 

center who had previously been employed by a nearby market leader remarked, “we’re literally 

within a mile of [the market leader] … that’s why the program’s struggled before [here], was 

because of that competition. […] there were many folks that we may have declined [there] 

because of lack of support, and I’m seeing many of the same names here now. Honestly, I do 

think it’d probably be more likely that they’d be listed here.” (022: Social Worker, 

Kidney/Pancreas)  

 

Discussion 

We found that transplant centers’ approaches to social support in PHM vary, with significant 

implications for patient access to transplantation. Discussion ranged from coordinating a wide 

range of nonmedical services to support patients’ health in transplant care despite absent social 

support, to omitting social support from intervention entirely and denying transplantation to 

patients struggling with it. Centers’ adoption of social support into PHM was shaped by 
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providers’ perceptions of patient versus center responsibility for social support and the nature of 

the risks involved, as well as center leadership priorities, availability of external and institutional 

resources for nonmedical interventions, and the regulatory environment in which centers operate. 

Our results are broadly consistent with a literature examining health care providers’ management 

of socially vulnerable populations, e.g., patients with low income, which identify perceptions of 

insufficient expertise and resources to address social needs as barriers to intervention (49-53). 

Expanding on prior quantitative findings that highlight the importance of patients’ social support 

in transplant providers’ decisions to recommend transplantation, we clarify how omitting social 

support from a PHM model can contribute to reduced access to transplantation and highlight 

points of intervention and mechanisms potentially underlying low intervention on social support 

in PHM (35).  

 

Extending the opportunity for transplantation equally to all patients in need remains a significant 

challenge in the US, where transplanting patients with a high likelihood of benefit is crucial to 

maximize the overall medical good that can be done with scarce organs (12). Unmet social needs 

may interfere with patients’ ability to adhere to care regimens and increase the potential risks of 

transplant surgery, contributing to diminished prospects for acceptance to transplant care among 

socially vulnerable populations, worse transplant outcomes, and persistent inequities in 

transplantation (15, 54-59). Transplant centers cannot be expected to solve all the social 

vulnerabilities that compromise patient health in this complex care setting. However, 

transplantation is a unique public resource, one that exists because people across a broad range of 

social backgrounds contribute to the organ pool. Where options exist to extend access to 

transplantation across this spectrum, they should be seriously considered. Moreover, exploring 
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and modeling ways to better serve socially vulnerable populations in the highly scrutinized 

transplant setting could support the development of inclusive population health models 

throughout the health care system. Including patients with weak social support on organ waitlists 

and mitigating the risks they face in transplantation may represent an important step toward both 

of these goals. Our study reveals several opportunities to support this effort.  

 

Perceptions of patient responsibility for social support-related gaps in transplant outcomes, as 

well low confidence managing social relationships and the risks presented by their absence, deter 

many transplant providers from attempting to include social support in their PHM models. 

Research shows that seeing patients as to blame for their health conditions greatly reduces health 

care providers’ willingness to offer assistance (60-64). The roots of other social risks in 

transplantation, including poverty, lack of education, and unstable housing, have been effectively 

communicated as stemming from systemic disadvantage, not patient failings, eliciting efforts to 

mitigate their effects on patient health throughout the health system (65, 66). As transplant 

centers shape their PHM models, and as health care organizations in general consider the social 

factors they will attempt to mitigate in service of population health, highlighting the structural 

determinants of poor social support may help reframe this conversation (67-69).  

 

Similarly, increasing knowledge about the specific functions of social support and its 

contribution to health outcomes may support improved confidence in managing the risks 

presented by its absence in the transplant setting. In transplantation, there is only scant and 

mixed evidence linking social support to patient medication adherence and survival, and the 

literature exploring the mechanisms through which social support impacts health is still in its 
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relative nascency (11, 29, 70). Providers in our study were particularly preoccupied by the 

potential role of emotional care and advocacy from personal networks in facilitating patient 

resilience and motivation in transplantation, which many felt disempowered to replicate or 

modify. Focusing on these intangible risks generated significant uncertainty around caring for 

patients who lacked social support, and limited providers’ perceived scope of intervention to help 

unsupported patients to manipulating social relationships and increasing their personal network 

involvement in care. By contrast, others in our study felt that these intangible aspects were not so 

determinative of transplant outcomes that they should not proceed with transplantation, while 

addressing tangible needs from lack of social support with formal services (e.g., transportation, 

caregiving). Clarifying the specific risks that lack of social support poses to transplant success 

could reduce uncertainty about where intervention is needed and help implement adoption of 

social support in PHM. Additionally, disambiguating the myriad tangible and intangible 

functions of social support may highlight ways of partnering with weakly supported patients and 

targeting interventions to ensure their specific needs are met in transplantation. For example, 

intangible aspects of social support, including emotional care and connection, may occur in the 

context of relationships that are not also suited to fulfilling patients’ tangible needs for 

caregiving and medication management, suggesting that these needs could be distinguished and 

dealt with separately (24, 71). In addition, distinguishing among various intangible aspects of 

social support may also highlight potentially under-used interventions for patients who do not fit 

the mold of strong personal network involvement. For example, research suggests sources of 

emotional support and motivation are diverse, including from service providers, formal support 

groups, and community ties (72-74). These may differ from sources of advocacy, information 

and decision support, such as patient advocates, care navigators, advance care planning and 
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directives ((75-77). Although social support is often, and particularly in the transplant context, 

framed as devoted, comprehensive, and consistent care from within one’s friend or family 

network, health care providers should be prepared to call upon diverse forms of social support, in 

addition to targeted nonmedical services, when needed. 

 

It is equally important to ensure providers are empowered within their organizations to improve 

patient care and meet medical and nonmedical needs in PHM models. It has been posited that 

establishing high functioning multidisciplinary patient care teams is a key feature of PHM, due 

to an expansion of therapeutic targets and capabilities (78, 79). We find some evidence as well as 

some counterevidence for this point, where cohesively functioning multidisciplinary transplant 

teams variably support more comprehensive care for vulnerable patients, or limit inclusion of 

these patients in transplantation based on broader appreciation of the complexity of their needs. 

Leadership priorities at transplant centers largely directed how these teams used their range of 

expertise, to mitigate or to avoid risk in the population under care, suggesting that targeting 

leaders may play an essential role in increasing the care vulnerable patients receive. Although 

strong leadership commitments to access have the potential to benefit patients, this could also 

increase workload for members of multidisciplinary teams and limit the discretion of individual 

members. We find social workers were frustrated by being overruled in patient selection and 

feeling compelled to support patients they felt were little benefited by transplant care. Research 

demonstrates that lack of voice on teams and discretion over ones’ work can contribute to 

burnout (80, 81). Cultivating a common purpose and team-based approaches to working with 

patients of low social support could increase social workers’ willingness to support these patients 

in transplantation and circumvent this outcome. 
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The geographic dispersion of families, as well as wealth inequality, increasing informal 

caregiving for aging populations, and meager family leave policies in the USA means transplant 

centers will continue to confront patients with limited access to robust functional support from 

their personal networks (67, 82-85). However, we found that transplant providers feel ill-

equipped to help these patients, due to concerns about the quality and financing of nonmedical 

services and lack of safety nets to provide the type of care otherwise donated by personal 

networks. Although many providers were, in principle, open to using formal services to meet 

tangible needs from lack of social support, the absence of institutional resources and robust, 

reliable state safety nets stymied efforts. Providers were unwilling to predicate their centers’ 

performance or the efficient use of scarce organs on services and safety nets that they felt were 

poorly tailored to or observant of the needs of transplant patients. Improving the quality and 

reliability of formal support services, and guaranteeing financial access to them, could support 

greater access to transplantation for weakly supported patients.  

 

Five of the centers represented in our study were full adopters of social support into their PHM 

model. Providers at these centers highlighted a core mission of extending high quality transplant 

care to all patients, willingness to accept sources of support aside from those provided by 

personal networks, strong leadership commitments to patient access bolstered through teamwork, 

and access to robust state safety nets as crucial to their efforts. These centers may serve a critical 

role for studying and spreading care innovations more broadly. The regulatory risk associated 

with poor patient outcomes is a persistent concern among transplant centers and having examples 

of successful, innovative practices may temper risk aversion. Encouraging greater awareness of 
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practices at other centers may also help establish a norm of incorporating weakly supported 

patients into care. In the highly regulated transplant context, transplant centers’ discretion to 

choose the patients whose care they assume responsibility and risk for is generally prized. 

However, the belief that other transplant centers, particularly those in a local market, are serving 

weakly supported patients denied at one’s own center may reduce recognition of the 

consequences of such discretion. Our findings suggest few centers are fully adopting social 

support into their PHM model and routinely accepting these patients for care. Clarifying the 

consequences of common rejection of patients with low social support may highlight the need for 

the development of new norms around social support.  

 

Availability of social support, like many other social determinants of health, is largely 

determined upstream of the health care interaction (21, 66). Yet most of the interventions 

discussed by transplant providers in our study occur during their interaction with patients, to 

bridge gaps in social support as they arise and mitigate the effects of these gaps within the 

transplant context. Centers fully adopting social support into their PHM model combined 

multiple such interventions – including connecting patients with nonmedical services as needed, 

tailoring their processes of care to accommodate less supported patients, and even offering 

emotional support as members of the care team. Although these efforts are crucial to facilitate 

equitable service of socially vulnerable individuals, they largely serve as a band-aid on a broader 

problem (86). Looking upstream to the determinants of weak social support could reduce the gap 

at its source, creating potential benefits for patients and providers throughout the health care 

system, who often favor social support to navigate and ease the process of care. These 

determinants are multi-fold and health care providers cannot be expected to take responsibility 



 71 

for shaping the full spectrum of social processes that impact individuals’ health. However, 

providers in our study identified some discrete determinants of the availability and capabilities of 

social support networks to engage in transplant care, notably weak family leave policies, that 

may be amenable to change with dedicated advocacy from health care institutions. Research 

shows that policymakers respond to targeted advocacy from medical professionals, suggesting 

alternate avenues for reaching population health goals from within the health care system (87). 

 

Strengths of our study include purposively sampling across all UNOS regions, major organ 

types, and center size, including a diverse sample (years of practice, clinical role, sex) and 

examining multiple levels of barriers and facilitators to social support practices. Limitations 

include lack of generalizability to all transplant providers and centers, as well as reliance on 

provider-reported accounts, which may not perfectly reflect practice and policies at a center 

level. Our study provides a framework for understanding how transplant providers approach 

social support in their broader PHM models, including how perceptions of social support (its 

determinants, modifiability, and unique features) and organizational and systemic factors may 

influence decisions to serve weakly supported patients and include weak social support within 

their scope of intervention. Future research should examine the specific functions of social 

support in transplantation and effectiveness of various social support-targeted interventions for 

enhancing patient outcomes, as well as provider experiences implementing these interventions 

and implications for adoption elsewhere. Our study also highlights a potential link between 

coverage of nonmedical services in state safety nets, saturation of the market for transplant 

services, adoption of social support into PHM models, and, ultimately, patient access to 

transplantation, which also merits further investigation.  
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During the past several years, attention to social determinants in health care has increased in 

areas outside transplant care. Although many health care organizations have already begun to 

implement nonmedical interventions to support population health, research suggests they are still 

establishing their capabilities and defining their scope of intervention (3). Understanding various 

approaches to social support in transplantation, a uniquely high risk and lifelong care setting, 

may help inform care transformation elsewhere and address concerns about how to effectively 

serve vulnerable patient populations. Barriers to adoption of social support in PHM in the 

transplant setting, including beliefs about responsibility and risk, as well as institutional and 

systemic constraints, should be addressed to support broader access to transplantation and 

development of inclusive PHM models in other areas of the health care system. 
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1    Introduction 

Public substance use disorder (SUD) treatment systems increasingly face demands from the 

criminal justice system to provide treatment services when SUDs contribute to crime. Individuals 

involved in drug-related crimes are now commonly diverted to justice-supervised SUD treatment 

in the community in lieu of traditional criminal justice sanctions, through pre-arrest deflection 

programs, drug courts, and state-wide sentencing reforms. These “treatment alternatives to 

incarceration” (TAI), which have proliferated since the early 2000s and are now in use in some 

form in every US state, have shown significant potential to improve health and social outcomes 

for justice-involved individuals and to limit public spending on incarceration, contributing to 

ongoing interest in their expansion (1, 2). 

 

While mobilizing SUD treatment systems to address health conditions that compromise public 

safety seems like a natural way to align health care and justice system goals, there has been little 

work on the implications of these growing inter-system dependencies for the allocation of health 

resources. SUD treatment systems are known to struggle with a limited supply of treatment slots 

relative to demand, provider workforce shortages, as well as low pre-existing technological 

capability to support the communication and information-sharing that may be necessary for 

effective management of patients under criminal justice supervision (3-8). Moreover, SUD 

systems continue to rely on public noninsurance-based financing, leaving service availability 

vulnerable to changes in state and local budget priorities and potentially unable to meet increased 

demand for treatment (9). In this context, concerns have been raised that justice system demands 

for service may overstress SUD treatment systems, crowd out existing patients or enable court-



 82 

ordered patients to jump queues for treatment (10). Conversely, resource limitations in the SUD 

treatment system may undermine efforts to maintain TAI reforms, slowing progress in reducing 

the size of the incarcerated population. As TAI reforms increase in prevalence and scope, and as 

SUD treatment systems undergo financial stresses over time, the potential for these inter-system 

externalities raise several questions: Will resource constrained public SUD treatment systems be 

able to support TAI initiatives, while still remaining available at the community level for use by 

general populations? And, will the promise of treatment made under TAI reforms prove resilient 

to fluctuations in the public resources dedicated to SUD treatment?  

 

Research on the effect of TAI reforms does not provide a clear answer to these questions. The 

majority of the work on TAI focuses narrowly on its effects for its target population – justice-

involved individuals – largely during the initial implementation of a TAI reform. Few studies 

examine health system impacts and how other patients, who share the same SUD treatment 

system, fare under TAI reforms (11, 12). This research, which concentrates on health system 

impacts during implementation of California’s statewide TAI reform in 2000, finds that an influx 

of demand from court-ordered individuals stressed SUD treatment providers’ capacity and was 

followed by fewer SUD treatment encounters for general populations. However, the qualitative 

and descriptive design of these studies makes estimates of the crowd-out attributable to TAI 

difficult. Moreover, during the period covered by these studies, significant public funding and 

effort was dedicated to the implementation of TAI. Understanding how TAI impacts resource 

allocation in the SUD treatment system beyond this period of focused implementation activity is 

important, and the narrow time-frame of these studies limits the generalizability of their findings. 

One study examines effects of a court-ordered treatment reform in the public mental health (MH) 
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system up to eight years following its passage, finding that displacement of other patients from 

care attenuates (13). However, because this study also focused on resource allocation questions 

as treatment resources in the MH service system were increasing, it is not clear whether the 

restoration of access for general populations was due to an erosion of treatment priority for 

court-ordered patients, or simply reduced pressure to ration treatment overall. Understanding the 

persistent, full force of court-orders on resource allocation in the SUD treatment requires 

examining them over a longer time frame, and under various forms of rationing pressure.  

 

In this paper, we study distribution of SUD treatment in the context of funding loss for 

California’s Substance Abuse and Crime Prevention Act (SACPA), a state-wide criminal justice 

diversion policy that mandated court-supervised SUD treatment in the community as an 

alternative to incarceration for eligible drug-related offenses. Implemented in 2001, SACPA 

quickly became the most extensive criminal justice diversion program in the United States, 

generating approximately 50,000 new potential justice-ordered users of California’s public SUD 

treatment system each year (14). The law, which was funded at a level of $108-145 million 

annually in state budget allocations, was credited with historic expansions in SUD treatment 

capacity and service provision in California (15). After eight years of operation, however, all 

state funding support for SACPA was cut, leaving the SUD treatment system without funds to 

cover the costs of treatment services guaranteed under it (16).  

 

The SACPA budget shock presents a novel opportunity to study the effects of resource loss on 

SUD treatment guaranteed under a criminal justice diversion law and to understand impacts at a 

system level. We study the effects of SACPA budget cuts on utilization and quality of specialty 
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SUD treatment across justice-referred and general populations to understand how SUD treatment 

systems allocate shrinking health resources. Studying health resource allocation in the context of 

SACPA has several advantages. First, although state funding support for SACPA was eliminated 

after 2009, its sentencing provisions that mandate drug treatment as an alternative to 

incarceration have no expiration date (17). In addition, because SACPA has uniform treatment 

eligibility requirements (discussed below), actors in the justice system are formally restricted 

from withholding guarantees of treatment as an alternative to incarceration (18). As such, the key 

policy lever that induces demand for treatment remains operational, suggesting that any effects 

we observe predominantly reflect factors on the treatment supply-side and are determined 

through the behavior of health care providers, versus behavior of actors in the justice system. 

Third, although SACPA was unique at the time of its passage, several states have since 

considered or passed similar legislation (16). Insofar as politically and fiscally volatile state 

budget processes place these laws in a similarly vulnerable position, the SACPA experience may 

prove instructive. 

 

Our study makes several contributions to the literature. First, we develop a model of the 

importance of state cuts to the SACPA budget for SUD treatment systems’ ability to meet 

population health needs in geographically-defined service areas, which builds on a model 

developed in the economics literature to estimate the importance of spending cuts for provider 

decision making (19). Second, we adapt a conceptual model developed by Sinaiko and McGuire 

(2010) of provider decision making in the presence of court-ordered treatment policies to the 

SACPA budget cut context (10). We argue that funding cuts to court-ordered treatment pose a 

challenge to the assumptions underlying this model and develop alternate hypotheses. Third, we 
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provide the first empirical evidence on receipt of statutorily-guaranteed SUD treatment services 

under loss of state funding support and assess the potential for system-level effects on other users 

of the shared service system. We separately estimate the effect of SACPA budget cuts on justice-

referred and general populations, testing the predictions of our conceptual model.  

 

We estimate the effects of SACPA budget cuts using a difference-in-difference analysis of 

treatment episodes occurring in California (20). We compare service areas in California heavily 

burdened by the SACPA budget cuts to service areas less impacted, estimating separate 

equations for justice-referred and general populations. In our main analysis, we find justice-

referred admissions to SUD treatment systems in heavily burdened areas declined significantly 

by 1.44 admissions per 1000, relative to less impacted areas, and that the decrease was driven by 

fewer admissions to outpatient and intermediate treatment settings. In particular, we estimate a 

decline of 1.07 admissions per 1000 to outpatient care and 0.38 admissions per 1000 to 

intermediate care. For general (non-justice-referred) populations, we estimate a significant 

decline in admissions to the intermediate care setting of 0.25 admissions per 1000. Quality of 

care remained relatively stable for both groups, with the exception of a decline in wait to enter 

treatment of 0.425 days for general populations served in burdened areas, relative to less 

impacted areas. We pursue a variety of sensitivity tests and find these results are robust to 

alternative comparison groups, treatment assignment, and weighting. We further explore changes 

to the clinical characteristics of the justice-referred admissions and find no evidence of 

differential selection into the treatment system following the SACPA budget cuts. 
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The paper proceeds as follows. Section 2 provides background on SACPA in California. Section 

3 lays out a model of the impact of SACPA cuts on SUD treatment systems that forms the 

starting point of our analysis. Section 4 provides our conceptual model and hypotheses. Section 5 

describes the data for our main analyses. Section 6 discusses our empirical strategy. Section 7 

describes the admissions and quality of care results. Section 8 describes our analyses of selection 

among justice-referred admissions. Section 9 describes robustness tests and section 10 

concludes. 

 

2   California’s SACPA 

2.1 SACPA structure and successes 

 

California’s SACPA, enacted via ballot initiative in November 2000, is a statewide offender 

diversion program that provides for adults convicted of first- or second-time non-violent drug-

related offenses (typically, possession of or being under the influence of an illicit drug), as well 

as those who violate a drug-related term of their probation or parole, to be placed in community 

SUD treatment programs in lieu of incarceration (17).10 Individuals with eligible offenses who 

 
10 There are some eligibility exceptions. SACPA does not apply to any offender previously convicted of one or more 
serious or violent felonies, unless the current drug possession offense occurred after a period of five years in which 
the offender remained free of both prison custody and the commission of an offense that resulted in (1) a felony 
conviction other than a non-violent drug possession offense or (2) a misdemeanor conviction involving physical 
injury or the threat of physical injury to another person. Also ineligible is any non-violent drug possession offender 
who has been convicted in the same proceeding of a misdemeanor not related to the use of drugs or any felony. 
SACPA does not apply to any offender who, while using a firearm, unlawfully possesses (1) a substance containing 
cocaine base, cocaine, heroin, or methamphetamine or (2) a liquid, non-liquid, plant substance, or hand-rolled 
cigarette, containing phencyclidine. SACPA does not apply to any offender who, while using a firearm, is 
unlawfully under the influence of cocaine base, cocaine, heroin, methamphetamine, or phencyclidine. SACPA does 
not apply to any offender who refuses drug treatment as a condition of probation or parole. Under Proposition 36, 
persons who committed a first or second drug-related violation of their probation or parole, such as a new arrest for 
drug possession, were to have their treatment altered or intensified rather than face incarceration. The exceptions 
were persons who had committed non-drug-related violations or had been found to pose a danger to public safety or 
to be unamenable to treatment. After a third drug-related violation, persons would no longer be eligible for 



 87 

choose to participate must complete an assessment by treatment counselors, public health 

officials, and probation officers to determine the level of treatment and community supervision 

necessary, after which they are ordered to a licensed SUD treatment program to begin up to 18 

months of treatment and follow-up care (17, 21). Upon successful completion of SACPA 

requirements, the law allows for dismissal of drug charges and sealing of the records of 

conviction, conferring critical protections to justice-involved populations from discrimination in 

future employment, housing, and other opportunities (22).  

 

SACPA represented a fundamental change in California’s approach to drug offending and its 

policy implications have been much discussed in the research literature (15, 23-26).  Unlike the 

drug courts operating in California at the time of SACPA’s passage, which were only available 

in certain parts of the state and offered treatment to small numbers of justice-involved 

individuals deemed suitable at the judge and prosecutor’s discretion, SACPA created a legal 

right to enter SUD treatment for all who qualified, under uniform eligibility requirements, 

regardless of perceived suitability for treatment or where in California they lived (18). 

Approximately 50,000 justice-involved individuals per year were eligible for SACPA-mandated 

treatment in the first ten years of the law’s operation (14). To support SACPA-mandated SUD 

treatment services, the law also provided for state funding at a level of $108-145 million 

annually (17). These funds were distributed to each of California’s 58 counties, where county 

lead agencies were tasked with implementing SACPA through procedures and partnerships 

tailored to local conditions (21). The research literature documents several successes and benefits 

 
Proposition 36. (Programs CDoAaD. Substance Abuse and Crime Prevention Act of 2000: Third Annual Report to 
the Legislature. 2004.) 
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to justice-involved populations, including rapidly routing justice-involved individuals with SUDs 

into treatment and reductions in days of drug use and recidivism and increased employment 

associated with SACPA treatment completion (12, 27). Financial outcomes studies demonstrate 

significant cost-savings of $2,317 per eligible justice-involved individual to state and local 

governments (14).  

 

2.2 Early impacts on SUD treatment system  

 

As one of the largest scale diversion initiatives in the nation, SACPA made correspondingly 

significant demands on California’s SUD treatment system. (11, 12, 15, 28) In 2001, its first year 

of operation, SACPA produced over 30,000 admissions to SUD treatment, representing a 

roughly 16% increase over prior-year admissions to publicly funded SUD treatment, statewide. 

(29) Demand for treatment continued to increase in subsequent years; through 2008, SACPA had 

produced more than 300,000 admissions to SUD treatment, the majority of which were to 

outpatient drug-free treatment (85% of admissions) or residential treatment (10% of admissions) 

and tended to be for treatment-naïve individuals with unexpectedly complex and severe SUDs. 

(12, 29-31) 

 

Studies demonstrate that, under this demand, California’s public SUD treatment system 

experienced both considerable stress and growth. Observational and qualitative studies suggest 

that non-SACPA mandated patients were displaced from care in the first two years of the law’s 

operation, while treatment providers reported experiencing difficulties maintaining high levels of 

service for all users, with some describing lengthy waiting lists for SACPA-mandated 
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individuals, greater use of group vs. individual counseling, fewer treatment slots available and 

services provided for non-SACPA clients, and increased ratios of non-SACPA patients to 

counselors (11, 12). However, California’s SUD treatment system also saw historic increases in 

treatment capacity over this period, including a doubling of the number of licensed and certified 

outpatient programs and 25% increase in the number of residential beds statewide (32).  

 

2.3 Loss of state funding support  

 

Despite noted policy successes and savings to public budgets under SACPA, as well as repeated 

calls from advocates for additional resources to meet its treatment mandates, state budget support 

for SACPA plummeted following the national economic recession and California budget crisis of 

2008. In 2009, SACPA budgets were cut in half (to 62.5 million), and in 2010, state support was 

entirely eliminated (16, 33). These budget cuts represented a potentially major loss for the SUD 

treatment providers expected to render services mandated under the law, who regularly received 

between 60-85% of state SACPA funds to cover the costs of SACPA-mandated treatment (34).11 

Treatment advocates criticized the cuts but disagreed about their potential effects – some 

claiming they would undermine the intent of SACPA, and others maintaining that loss of funds 

would crowd out other patients as treatment systems scrambled to fulfill justice-ordered 

treatment mandates (35, 36).  

 

 
11 Other uses of the state SACPA budget included paying for SACPA-related probation supervision and court 
monitoring. 
 



 90 

The importance of the SACPA budget cuts for SUD treatment systems, and thus their potential 

impacts, likely varied significantly at the sub-state level. SACPA was implemented at the county 

level, and counties received more or less of the state budget based on the expected use of 

SACPA in their local area (37). Some counties reported serving very few SACPA patients; 

others, thousands (34). Moreover, geographic heterogeneity in SUD prevalence and treatment 

system characteristics may have moderated the relative significance of the SACPA budget loss 

for provision of treatment services to SACPA-eligible individuals. As such, although the budget 

was cut uniformly at the state level, we model its impact in clusters of counties to assess system-

level effects. We discuss our formal model in the next section. 

 

 

3     Modeling importance of SACPA budget cuts  

To quantify the overall importance of these funding declines, we form a two-part measure of the 

SACPA-bite – the impact of SACPA funding cuts on SUD treatment systems’ ability to meet 

population health needs in their service area. Similar “bite” measures have been used in a 

number of studies to examine the impact of Medicare payment cuts on health services (19, 38-

45).  We start by measuring the expected shortfall of funding for SACPA-mandated services 

from the 2009-2010 budget cuts for each of 24 core-based statistical areas (CBSAs) in California 

that are the focus of our main analyses (see section 5.2 below for details on sample construction 

for the main analyses). In the absence of SACPA budget cuts, SACPA funds in each of these 

CBSA service areas would increase annually at levels determined by the SACPA distribution 
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formula (46). 12 The distribution formula, which was last updated in 2003, distributes the state 

funds allocated for SACPA ($108-145 million annually from 2002-2008) to each of California’s 

58 counties, based on the county’s rate of drug-related offenses, population in SUD treatment, 

and population size (21). Because of the SACPA budget cuts, however, funding distributions 

ceased, essentially eliminating the funds that counties used to finance their SACPA-mandated 

activities and treatment services by 2011.13 As such, the expected shortfall of funding at the 

county level due to budget cutbacks is equal to what each county would have received under the 

distribution formula had funding continued. We use actual county SACPA funding levels prior to 

the budget loss to approximate what counties would have received had their SACPA funding 

 
12 Because the SACPA statute provides for a continuous appropriation, unspent funds allocated in previous years 
may be carried over to the subsequent fiscal years. In addition, the law requires any SACPA-eligible probationer or 
parolee who is reasonably able to do so to contribute to the cost of his or her own placement in a drug treatment 
program (California State Penal Code, Sections 1210.1 and 3063.1). As a result, each year’s new SACPA budgetary 
allocation and distribution of funds to counties represents an increase in the SACPA funds available per capita at the 
county-level. 46. Programs CDoAaD. Substance Abuse and Crime Prevention Act of 2000: Third Annual Report to 
the Legislature. 2004. 

13 Cessation of SACPA distributions substantially limited potential availability of SACPA funds in each county. 
Following loss of the annual budgetary allocation, funds available to counties to continue financing SACPA 
program activities and services were chiefly comprised of any unspent SACPA funds carried over from previous 
years, fees collected from eligible SACPA probationers and parolees, and any sources of funding that counties may 
have newly secured or re-allocated to the task. However, reports indicate that within three years of SACPA’s 
passage, total county SACPA expenditures were already 116% of their annual SACPA allocation and 67% of total 
funds available (including carryover from previous years and new allocation), with several counties spending 90% 
or more of the total SACPA funds available to them (46. ibid.). In 2004/2005 (the last year for which county 
SACPA financing and planning evaluations are available), on average counties planned to spend 88% of total funds 
available to them, limiting the availability of carryover funds for subsequent fiscal years (34. Ford WE, 
Bernard L. Brookes, Stephanie Hauser. Substance Abuse and Crime Prevention Act of 2000: Analysis of FY 
2004/05 Plans from the 58 Counties. Washington, DC: Health Systems Research, Inc.; 2005.). If these trends 
continued, carryover funds would likely prove insufficient to maintain SACPA program activities and services at 
similar levels following budget cuts. Similarly, the amounts collected in client fees fall far below funds required for 
financing SACPA. Although SACPA regulations require SACPA-eligible individuals to pay for their treatment if 
they are reasonably able to do, many SACPA clients have few resources with which to support the costs of treatment 
due to high rates of poverty and low rates of insurance coverage in the justice-involved population, as well as 
general restrictions on the scope and use of MH/SUD benefits for covering judicially-prescribed care (47. Petrila J. 
Courts As Gatekeepers In Managed Care Settings. Health Affairs. 1998;17(2):109-17.). Estimates suggest client fees 
offset less than 1% of SACPA expenditures in the 2002-2008 period of full program operation. (46. Programs 
CDoAaD. Substance Abuse and Crime Prevention Act of 2000: Third Annual Report to the Legislature. 2004.). 
Finally, if counties raised or shifted existing funding sources to support their SACPA-mandated activities and 
services following state budget cuts, this might temper the impact of the cuts; however, to our knowledge there is no 
evidence indicating counties did so. 
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continued in the same fashion after 2008. Data on county SACPA funding levels are available 

for 2002-2005 in annual reports prepared for SAMHSA and the California Department of 

Alcohol and Drug Programs; we use data from 2005 and aggregate up to the CBSA-level (34).14 

To gauge the impact of the SACPA cuts on the CBSA service area, we form this part of the 

SACPA-bite per total population in the CBSA (Table 2) (19). 

 

To form the second part of the SACPA-bite, we consider the existing strain (or absence of excess 

capacity) in the local SUD treatment system. A funding shortfall like the SACPA budget cut is 

one of the critical factors that can lead to service capacity being overstretched, making it difficult 

for the treatment system to maintain its essential function of providing sufficient services to meet 

health needs (48). These effects may be compounded for SUD treatment systems that struggle to 

meet population health needs in their service area at baseline (49). As such, we multiply the 

expected per-capita SACPA funding shortfall in each CBSA service area by a measure of local 

SUD treatment system strain. We measure strain in local SUD treatment systems in a baseline 

period of 2004-2006 on a composite index that combines data on the population burden of SUDs 

(proxied by drug overdose deaths and drug-related arrests) and available resources to treat SUDs 

(proxied by personnel employed in the MH/SUD service sector) in each of the 24 CBSA service 

areas (50). Data for these indicators are from the California Department of Public Health’s 

EpiCenter, California Department of Justice Open Justice Initiative, and US Bureau of Labor 

 
14 Although data on county SACPA funding levels are not available for the period immediately preceding the 
SACPA cuts (2006-2008), we expect there was little change from 2003-2005 county funding levels. Data from 
2003-2005 demonstrate that funds received by counties varied little over time, likely owing to use of a 
predetermined county funding distribution formula, which dictated county receipt of funds through 2008. Changes 
in county funding over time are small in absolute terms, and generally do not affect county’s positions relative to 
one another in terms of the level of funding received. (34. Ford WE, Bernard L. Brookes, Stephanie Hauser. 
Substance Abuse and Crime Prevention Act of 2000: Analysis of FY 2004/05 Plans from the 58 Counties. 
Washington, DC: Health Systems Research, Inc.; 2005.)  
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Statistics Quarterly Census of Employment and Wages. Higher population rates of drug-

overdose deaths, drug-related arrests, and lower population-rates of employment in the MH/SUD 

sector all contribute to a service area receiving a higher rating of system strain. The construction 

of the index is described in greater detail in the appendix (A.1).  

 

The SACPA-bite is the product of the SACPA funding shortfall per capita and system strain 

rating in each CBSA service area, which ranks service areas according to the overall impact of 

SACPA budget cuts on their treatment system’s ability to meet local population health needs. 

Service areas that experience a large SACPA funding shortfall per capita and have a relatively 

strained treatment system will rank near the top of the SACPA-bite index, representing a 

substantial burden from SACPA budget cuts, and vice versa. 

 

Table 2 shows summary statistics for SACPA funding shortfalls, system strain, and the 

combined SACPA-bite measure. The expected funding shortfall from SACPA cutbacks averaged 

-$3.48 per capita, with a standard deviation of $0.58. (This represents nearly 20% of total county 

expenditures on drug and alcohol services over the same period, which averaged $18.07 per 

capita.15) The average score on the system strain index, which ranges from zero to one-hundred, 

is 59.4, with a standard deviation of 25.7. The average score on the combined SACPA-bite 

index, which ranges from zero to one-hundred, was 45.7, with a standard deviation of 26.5, 

reflecting substantial geographic variation in the burden imposed by SACPA cuts.  

 
  

 
15 Authors’ analysis of county annual expenditure reports, publicly available via the California State Controller’s 
Office. 
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Table 2. Summary Statistics on SACPA Bite 
  Value  

Statistic 
SACPA funding  
shortfall per 
capita 

System Strain  
(unitless score on 0-100 

scale) * 

SACPA-bite  
(unitless score on 0-100 

scale) ** 
Mean -$3.48 59.4 45.7 
Standard 
Deviation 

$0.58 25.7 26.5 

Minimum -$2.68 0 0 
25th percentile -$3.05 43.1 19.9 
Median -$3.42 53.9 46.4 
75th percentile -$3.82 79.0 61.5 
Maximum -$5.11 100 100 
Number of 
service areas 24 24 24 
* System strain composite is a rescaled 0-100 composite index of the burden of managing health and criminal justice 
consequences of SUDs on system resources, with higher values indicating higher strain in the system.  
*SACPA-bite is a rescaled 0-100 composite index of the SACPA funding shortfall per capita in a service area 
multiplied by system strain in the service area, with higher values indicating greater impact of SACPA funding 
cutbacks. 
 

4    Impacts of SACPA Cuts: Conceptual model and hypotheses 

Before analyzing the incidence of SACPA cuts empirically, we discuss the type of resource 

allocation effects we might expect to observe from them. There are two models of treatment 

system response to SACPA-mandated patients to consider, which give rise to competing 

hypotheses.  

 

Following budget cuts, SACPA eligible patients no longer brought a guarantee of funds to 

finance their care in the SUD treatment system. Under normal conditions, inability to pay for 

treatment services reduces access to care (51). However, for eligible individuals, SACPA granted 

a statutory right to drug treatment as an alternative to incarceration, which remained in effect 

despite the funding cuts. Treatment providers may interpret such a right as conferring a protected 

status to justice-ordered patients in the treatment system, limiting the discretion providers might 

otherwise use to deny or limit access to treatment on the basis of a patients’ inability to pay (10). 

This model of provider decision making, developed by Sinaiko and McGuire, envisions 
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diversion policies as imposing a kind of dual mandate: first, on the patient, to seek and complete 

care in order to avoid the penalty of incarceration, and second, on the treatment system, to 

provide care in the timing and manner necessary for effective offender management. If treatment 

systems act on this mandate, absent funds to cover the costs of the services delivered, it may 

impose opportunity costs on other patients who share the same service system in the form of 

limited access or reduced quality of care (10).  

 

On the other hand, there is a substantial literature that points to resource limits as constraining 

the scope and specific entitlements under legal rights to health care (52-54). Based on this 

literature, cuts to the SACPA budget may be interpreted as a resource limit that constrains any 

guarantee of treatment access – from within the justice system or elsewhere – that can be made 

to justice-involved populations. Such budget cuts, insofar as they reflect an intentional 

redirection of resources to serve social goals aside from treating justice-involved populations, 

plausibly also release the public treatment system from any perceived obligation to prioritize 

care for these populations. As such, SACPA cuts may rather be interpreted as restoring the 

treatment systems’ discretion to pursue its core mission – serving the public’s health – rather 

than devoting resources to certain individuals on the basis of their involvement with the criminal 

justice system. This model predicts that under SACPA cuts, justice-ordered patients become just 

another group of patients whose access to treatment falls to the discretion of the treatment 

system. This does not imply that justice-ordered patients will be systematically blocked from 

care but rather that treatment providers will decide how to allocate their time and resources to 

them just as they do with other potential patients, taking into consideration various clinical and 

economic factors. However, because justice-ordered patients lose any priority status they may 
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have had during the fully funded SACPA period, as well as the relative economic advantage 

from having a guaranteed funding source for their care, the predicted effect is still a decline in 

treatment rates for justice-ordered patients compared to the fully funded SACPA era.   

 

These alternative models of provider response to SACPA cuts provide the conceptual framework 

for our analysis, and lead to several specific hypotheses. The first “sustained guarantee” model 

supports two hypotheses:  

 
H1: SACPA cutbacks will have no effect on the use of specialty SUD treatment among 

justice-referred populations  

 

H2: SACPA cutbacks will raise the opportunity costs of treatment for other patients in 

the SUD treatment system and lead to stricter rationing.  

 
Sinaiko and McGuire identify two specific ways in which treatment systems’ efforts to fulfill 

perceived treatment mandates can impose opportunity costs on other patients: the waiting-list 

effect, and the dilution effect (10). The waiting-list effect occurs when treatment systems 

prioritize justice-ordered patients for units of service, e.g., a treatment bed in a residential care 

facility, that become temporarily unavailable while in use, imposing a wait for other patients 

before they can receive the same service. The waiting-list effect deprives other patients of timely 

treatment access, which is particularly concerning for individuals with SUDs due to their 

ambivalence about seeking treatment, low tolerance for waiting, and continuing drug use while 

on waiting lists (55, 56). If delays in care on a waitlist are significant, individuals may not bear 

them and may decide to forego care altogether (55, 57). The dilution effect, on the other hand, 
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occurs when treatment providers spread the same amount of resources across a larger caseload, 

in an attempt to accommodate justice-ordered patients without excluding other patients or 

incurring significant budgetary losses. In the SACPA context, this may manifest as greater 

patient-to-provider ratios, shorter appointments, and/or less frequent patient follow-up. Service 

dilution affects all who receive treatment – justice-ordered and general populations alike – and, if 

significant, may undermine patient engagement and retention. As such, hypothesis H2 becomes: 

 

H2a: SACPA cutbacks will reduce the timeliness of specialty SUD treatment for general 

populations.   

 

H2b: SACPA cutbacks will reduce treatment engagement and retention throughout the 

service system.  

 

We consider these hypotheses alongside predictions from the competing “provider discretion 

restored” model: 

 

H3: SACPA cutbacks will reduce the use of specialty SUD treatment among justice-

referred populations. 

 

5    Data and covariates 

5.1 Data Source 
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We use the Treatment Episode Data Set Discharges (TEDS-D) data for our main analyses (58). 

The TEDS-D is an administrative database compiled by SAMHSA in cooperation with state 

agencies that provides detailed data on the demographic and substance use characteristics of a 

linked pair of admission-discharge records for SUD treatment received (‘treatment episodes’) at 

specialty SUD facilities in the United States receiving any public funding (58). The term 

‘admission’ is used in the TEDS-D to broadly refer to the initiation of any new treatment in a 

particular setting; the California TEDS-D includes admissions to facilities that offer SUD 

treatment in outpatient, intensive outpatient, non-hospital residential, or detoxification (non-

hospital residential and ambulatory) settings. It does not include admissions to inpatient care, 

emergency departments, private physicians’ offices, or self-help groups. The data include about 

230,000 treatment episodes per year, which constitute the near universe of admissions to 

specialty SUD treatment in California. A recent comparison of 2007–2009 California TEDS-D 

data with state-level NSDUH estimates for California from 2005 to 2010 found that the TEDS-D 

produced annual treatment counts that were only slightly lower than and statistically 

indistinguishable from NSDUH estimates, and the demographics of individuals receiving 

treatment in the California TEDS-D are comparable to a representative sample of individuals 

who report having received SUD treatment in California in the NSDUH (59).16 TEDS-D is often 

used in the health policy literature to study SUD treatment (3, 60-62).  

 
16 A comparison of the treatment characteristics showed few differences between the counts from the TEDS-D and 
state-level NSDUH estimates in California, which we detail here: The state-level NSDUH estimates for California 
reflected greater percentages of persons who received treatment in an inpatient hospital setting or residential 
rehabilitation setting than the TEDS-D counts. This is because in TEDS, hospital inpatient cases include only those 
treated in the chemical dependence unit of the hospital, whereas NSDUH does not make that distinction. The 
NSDUH estimates reflected a lower percentage of persons who received treatment in an outpatient setting than the 
TEDS-D count, though these differences were not statistically significant. In California, the NSDUH estimate 
showed that 32.5 percent of persons in specialty treatment were treated for prescription drug use problems, whereas 
the TEDS-D count was 6.5 percent. For inhalants, the NSDUH estimate was 8.8 percent, and the TEDS-D count was 
0.1 percent. Similarly, for hallucinogens, the NSDUH estimate was 12.5 percent, and the TEDS-D count was 0.2 
percent. The percentage of persons in specialty treatment in California for alcohol use problems based on the 
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The TEDS-D data confer several advantages for our analysis. First, facilities serving SACPA-

mandated clients typically report data to the TEDS-D due to their receipt of state or public 

funding and licensing in the state of California, and are required to report data on all non-DUI 

clients at their facility, ensuring the data set covers episodes for a broad population at facilities 

that are directly susceptible to changes in SACPA funding (59).17 Second, the TEDS-D data 

cover the near universe of admissions to specialty SUD treatment across settings and facilities, 

so that any observed changes in admissions likely reflect changes in treatment received rather 

than individuals shifting their use to another care setting not captured in the data. Third, each 

observation in the TEDS-D data includes the referral source for the admission, allowing us to 

estimate effects of the SACPA funding cutback separately for justice-referred and general 

population users of the treatment system. Fourth, each observation in the TEDS-D data includes 

the location of the admission, allowing us to categorize admissions into geographically-defined 

service areas aligned with each of California’s core-based statistical areas (CBSAs). This allows 

us to exploit geographic heterogeneity in the burden of SACPA cuts within California to estimate 

impacts on SUD treatment, obviating the need for selecting an out-of-state comparison. This has 

two advantages: first, states vary in their TEDS-D reporting requirements and how they define 

 
NSDUH data (72.8 percent) was greater than the percentage based on TEDS-D counts (39.7 percent). The NSDUH 
estimate included a lower proportion of injection drug users than the TEDS-D count. In California the racial and 
ethnic characteristics of persons receiving treatment were similar in the NSDUH estimates and TEDS-D counts. The 
NSDUH estimate included a higher percentage of persons with more than a high school education and a lower 
percentage than the TEDS-D count of persons with 8 or fewer years of education.  59. Batts K, Pemberton M, 
Bose J, Weimer B, Henderson L, Penne M, et al. Comparing and Evaluating Substance Use Treatment Utilization 
Estimates from the National Survey on Drug Use and Health and Other Data Sources.  CBHSQ Data Review. 
Rockville (MD)2012. p. 1-120.  
 
17 The TEDS-D data do not include specialty treatment received in facilities that do not receive any public funding, 
emergency departments, and self-help groups. However, these settings were not typical destinations for SACPA-
mandated clients nor highly susceptible to SACPA budget losses, either because they did not receive any funding 
from the state, including SACPA funds, or failed to satisfy SACPA provisions which required supervised, 
community-based treatment to occur in licensed therapeutic and detoxification facilities. 
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admissions, complicating comparisons at the state level using the national data set; second, 

California made significant changes to its health policies over the study period, including 

adopting the ACA-Medicaid expansion early in 2011, which distinguish California from its 

neighbors. By conducting a within-state analysis, we are able to control for this and other state-

level shocks that may impact the SUD treatment environment in the state. Finally, the data 

include characteristics of admissions such as client demographics, clinical characteristics, and 

geographic identifiers.  

 

The TEDS-D data also have several limitations. First, the TEDS-D is an episode-based system, 

and therefore observations do not represent unique individuals. For example, an individual 

admitted to and discharged from treatment twice within a calendar year would be counted as two 

distinct, and unlinked, observations. As such, we are unable to follow patients across time and 

clinical settings, and we are unable to determine whether any observed changes in treatment 

quantity occur on the intensive or extensive margin. Second, the data on referral source do not 

distinguish SACPA-mandated from other justice-referred admissions. However, estimates 

suggest SACPA-mandated individuals constituted nearly 56% of the total justice-referred 

population receiving care in the treatment system, making justice-referred admissions an 

acceptable proxy for estimating effects on the SACPA-mandated population (32). Third, 

although the TEDS-D data include CBSA identifiers, there are no variables identifying specific 

treatment facilities. As such, we cannot compare changes within facilities over time or account 

for clustering of episodes in facilities.  

 

5.2 Analytic Sample 
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We use TEDS-D data on treatment episodes occurring in California that began between 2006-

2013 and had concluded by 2014, of which there are 1,440,616 episodes.18 We made several 

exclusions to form our main analytic samples of justice-referred and other-referred treatment 

episodes (Table 3). First, we excluded episodes for which geographic data was missing. Second, 

we excluded episodes for minors (below 18 years of age), who are not eligible for SACPA. 

Third, to ensure that our sample is comparable over time, we limit our analysis to episodes 

occurring in CBSAs that continuously contributed data to TEDS-D throughout our study period. 

This excludes episodes coded in El Centro, Eureka-Arcata-Fortuna, and Hanford Corcoran, 

which only contributed data to the TEDS-D beginning in 2013. Third, we excluded the 2009-

2010 TEDS-D from the sample as we lack information to separate this cutback period into before 

and after the half and then total SACPA budget cuts. (In an extension, we reintroduce data from 

the 2009-2010 cutback years to estimate a separate “short run” effect of SACPA cutbacks.) This 

leaves us with 365,444 justice-referred and 512,209 general population treatment entries, and 

360,205 justice-referred and 512,485 general population discharges occurring between 2006-

2008 and 2011-2013 for our main analysis of SUD treatment episodes. For our analyses of 

quality of care, we restrict the sample to episodes with complete data on selected quality 

indicators, patient demographics, and clinical characteristics. We find no evidence of differential 

selection into our sample over time. More detail about our sample construction can be found in 

the appendix (A.2). 

  

 
18 The TEDS-D dates episodes based on the year of discharge; we constructed an admission year based on the year 
of the discharge and duration of the treatment episode. More detail about this can be found in the appendix (A.2).  
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Table 3. Sample Restriction   
 Justice-Referred Sample General Population Sample 

California TEDS-D Sample 2006-2013 579,796 851,815 
Excluding admissions that have missing 
CBSA information 

528,050 780,914 

Exclude admissions for age <18 479,633 685,487 
Excluding admissions reported in CBSAs 
that fail to continuously report admissions  

479,002 684,508 

Dropping cutback years (2009-2010) 
Admissions: 365,444 
Discharges: 360,205 

Admissions: 512,209 
Discharges: 512,485 

 

 

5.3 Outcome Variables 

 

We examine two sets of outcomes in both the justice-referred and general population sample: (1) 

admissions to treatment and (2) quality of treatment received, which includes (2a) time waiting 

to enter treatment; and (2b) treatment engagement, retention, and satisfactory discharge status.  

For our admissions analyses, we aggregate our data to the CBSA service area-year level. Our 

estimates of admissions are expressed as a rate: admissions to treatment per 1000 individuals in 

that CBSA. To determine the denominator of individuals in each CBSA, we use population data 

from the California Department of Finance. We examine admissions overall, and by service 

setting: to outpatient treatment (non-intensive), intermediate treatment (comprised of intensive 

outpatient and residential), and the detoxification setting. 

For our analyses of the quality of treatment received, we use episode-level data. Wait to enter 

treatment is reported for each treatment episode in the TEDS-D and is defined as the number of 

days a patient must wait to begin treatment due to program capacity, treatment availability, or 

other program requirements. Treatment facilities are instructed not to include time delays caused 
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by patient unavailability or patient failure to meet a requirement in their reporting of this metric. 

For episodes reporting outlier wait times, defined as greater than 90 days spent waiting to enter 

treatment (<0.5% of the sample), we assign a value of 90 days. We also construct measures of 

treatment engagement, retention, and satisfactory discharge for each treatment episode. 

Treatment engagement is concerned with the experience of care at the beginning of an episode 

that facilitates longer term participation in treatment, typically measured as receipt of a 

satisfactory number of services within 30 days of treatment initiation (63, 64). Because we 

cannot observe the timing of services received in an episode of treatment, we focus on whether 

treatment continued beyond the initial 30-day period. We measure treatment engagement as its 

inverse, defined as attrition from treatment within the first 30 days, unless discharge data for the 

episode indicate the patient had completed treatment or had been transferred to another setting 

for further care. We measure treatment retention as a duration of treatment lasting at least 90 

days. The 90 day period is of particular interest because prior studies suggest that 90 days may 

be a minimum threshold for effective SUD treatment, with longer duration of care related to 

better treatment outcomes (65, 66). We define satisfactory discharge status as discharge from 

treatment due to providers’ report of completion of treatment or transfer to another care setting 

for further treatment, versus discharge for other reasons including leaving against professional 

advice, termination by the facility, incarceration, or death. These treatment outcomes can signal 

that patients were less able to succeed in treatment due to changes in the service received.  

 

We focus our analyses of quality of treatment received on episodes occurring in “therapeutic” 

service settings, namely outpatient and intermediate care settings. This excludes detoxification 

episodes, which do not by themselves qualify as treatment for SUDs and which comprise fewer 
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than 3% of justice-referred episodes in our sample (67). We first examine quality outcomes for 

all therapeutic episodes, and then separately by each service setting: outpatient and intermediate.  

 

5.4 Covariates 

 

To increase the precision of our estimates, we augment the TEDS-D with data on known 

contextual determinants of substance use disorder treatment need, utilization and outcomes (3). 

First, we merge into the TEDS-D county-year level measures of insurance coverage from the 

Small Area Health Insurance Estimate Program from the US Census Bureau. We also merge into 

the TEDS-D county-year level measures of unemployment rates and per-capita income from the 

CA Employment Development Division and the US Bureau of Economic Analysis Department 

of Commerce. Controlling for the insurance rate and economic factors enables us to better 

account for the impact of insurance expansions and business cycles on the treatment need and 

utilization in the treatment and comparison groups (68). We also merge into the TEDS-D county-

year level measures of drug-related arrest rates from the California Justice Department to 

account for changes in policing at the county level that may correlate with our outcomes.  

 

6   Methods 

We use difference-in-differences (DD) models to compare changes in the rate and quality of 

treatment episodes between California regions based on the relative importance of SACPA cuts 

in those regions, estimating separate equations for justice-referred and general populations. This 

approach identifies the average effect of the SACPA cuts as any change in the rate and quality of 

treatment within the areas burdened by SACPA cuts relative to changes in the same outcomes in 
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a comparison group of areas that were less impacted by SACPA cuts. In the main analysis, we 

compare changes over three pre-cutback years, 2006 to 2008, and three post-cutback years, 2011 

to 2013, excluding from the analysis the 2 years in which the budget declined by half and then to 

zero (2009-2010). In an extension, we estimate the effect of SACPA cuts separately for this 

interim period to report a “short-run” effect.  

 

Our treatment and comparison groups are defined at the CBSA level based on the relative 

importance of the SACPA spending cuts in those areas. Higher scores on the SACPA-bite index 

reflect greater burden from the disruption of SACPA funding under the 2009-2010 state budgets. 

In order to avoid relying on the cardinality of the SACPA-bite, the measure is discretized into a 

dummy variable, defined as 1 for all areas with scores above the median value (“impacted 

areas”) and as  0 for all areas with scores in the bottom 25th percentile of the SACPA-bite index 

(“comparison areas”). We test the robustness of our results to different cut-points of treatment 

and comparison groups. In an extension (Appendix 2), we repeat the rate of admissions analysis 

using the SACPA-bite as a continuous indicator of burden from SACPA cuts. 

 

We estimate the impact of SACPA cuts on admissions per 1000 using the following equation: 

 

Y",$ = β' + β)*+,-./ ∗ 123.4 + cC",$ + 	τ$ +	γ" + ε",$	  

 

Where Y",$ measures admissions per 1000 in CBSA c in year t. The variable *+,-./ is an 

indicator for treatment occurring in one of the CBSAs with high vulnerability to disruption in 

SACPA funding. The variable 123.4 represents a dummy variable that has a value of 1 for the 



 106 

years after the SACPA cuts (2011-2013) and 0 otherwise. The coefficient of interest, 

β),	measures the impact of SACPA cuts. We include C",$ , a vector of CBSA-level time-varying 

controls including income per capita, and population rates of insurance coverage, drug-related 

arrests, and unemployment. τ$	and γ"	are  CBSA and year fixed effects, respectively. CBSA 

fixed effects absorb idiosyncratic time-invariant CBSA-level variation. Year fixed effects 

capture changes in factors that impact our outcomes and affect the state as a whole. For the rate 

of admissions outcomes, we estimate ordinary least squares regression models and cluster 

standard errors at the CBSA level (69). 

 

We estimate the impact of SACPA cuts on the quality of care outcomes using the following 

equation: 

 

Y:,",$ = β' + β)*+,-./ ∗ 123.4 + cC",$ + δX:,",$		 + 	τ$ +	γ" + ε:,",$	  

 

Where Y:,",$ measures wait to enter treatment, early drop out, episode duration, and discharge 

status for treatment episode e in CBSA c in year t.  We include δX:,",$,	a vector of controls for 

case mix, which may influence the care provided, to account for differential trends in patient 

characteristics across CBSAs. X:,",$		includes patient demographics including age bins (age: 18-

20, 21-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55 and over), gender (male, female), race 

(White, African American, Asian, Other race), and ethnicity (Hispanic, Non-Hispanic); as well 

as clinical characteristics of the treatment episode including type of substance use disorder 

(alcohol, drug, or both), number of substances reported at admission (zero, one, two), primary 

substance type (alcohol, cocaine, marijuana, heroin, non-prescription methadone, other opiates 
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and synthetics, PCP, other hallucinogens, methamphetamine, other amphetamines, other 

stimulants, benzodiazepines, other non-benzodiazepine tranquilizers, barbiturates, other non-

barbiturate sedatives or hypnotics, inhalants, over the counter medications, other), presence of a 

comorbid psychiatric condition (yes or no), and number of prior treatment episodes (zero, one, 

two, three, four, five or more).  

 

We model wait to enter treatment using a negative binomial regression model. Because wait to 

enter treatment is non- negative and has a heavy right tail, traditional OLS models can lead to 

biased and inefficient estimates. Binary variables, namely early drop-out, 90+ day retention, and 

discharge status, are estimated using logit models. In all models, standard errors are clustered at 

the CBSA level (69). 

 

We pursue a variety of robustness checks and extensions. First, we repeat our analyses using 6 

alternate comparison groups, dropping each comparison service area in turn. Second, we repeat 

our analyses using two alternate treatment approaches to treatment assignment, restricting the 

treatment group to the top 25% of the SACPA-bite index, and disaggregating the SACPA-bite 

index to its component parts to identify areas highly burdened in both funding shortfall and 

system strain. Third, we re-estimate the admissions model using population weights. Fourth, we 

qualitatively assess the possibility our results are affected by the contemporaneous expansion of 

Medicaid. In any extension of our main results, we also estimate the effect of SACPA cuts in 

2009-2010 to report a “short-run” effect.  

 

7   Results 
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7.1 Pre-Cutback Descriptive Statistics, Trends, and Validity of Study Design 

 

Table 4 summarizes characteristics of treatment episodes occurring in impacted areas and 

comparison CBSAs in the period preceding loss of SACPA funding, by referral source (criminal 

justice-referred, all other). On average, there were 3.6 justice-referred admissions per thousand in 

impacted areas and 2.0 per thousand in comparison CBSAs. Nearly all of these admissions were 

to therapeutic treatment settings, i.e., outpatient and intermediate care. We focus on episodes 

occurring in therapeutic settings for all quality of care analyses. Wait to enter therapeutic 

treatment averaged 4.45 days in impacted areas, in comparison areas wait averaged 4.87 days. 

Rates of early drop-out from therapeutic treatment were low in impacted (15%) and comparison 

areas (14%) alike. Nearly half of therapeutic episodes in impacted areas lasted at least 90 days 

(43%) and most had a satisfactory discharge status (42% completed treatment, 14% transferred 

to another setting). Proportions were similar for the comparison sample of justice-referred 

episodes occurring in areas less impacted by SACPA cuts.  

 

In the general population sample (admissions/users not referred by the justice system), there 

were an average of 3.04 admissions per thousand in impacted areas and 1.66 in comparison 

CBSAs. Just over three-fourths of these admissions were to therapeutic treatment settings. Wait 

to enter therapeutic treatment averaged 4.29 days in areas impacted by SACPA cuts, in 

comparison areas wait averaged 3.93 days. Rates of early drop-out from therapeutic treatment 

were 20% in impacted areas and 17% in comparison areas. Around one-third (36%) of 

therapeutic episodes occurring in impacted areas lasted more than 90 days. Nearly half of general 

episodes in impacted areas had a satisfactory discharge status (33% completed treatment, 13% 
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transferred to another setting). Proportions were similar for the comparison sample of individuals 

treated in less impacted areas. 

 

In both justice-referred and general user samples, differences in patient characteristics across the 

impacted and comparison areas are small in the period preceding SACA cuts. Patients in 

impacted areas are slightly younger, and more likely to be white or non-Hispanic. 

 

 
Table 4. Characteristics of study population in the pre-cutback period in impacted areas 
and comparison areas 
    Justice-Referred Sample General Population Sample 

    
Impacted 
Areas 

Comparison 
Areas 

Impacted 
Areas 

Comparison 
Areas 

Population Utilization of SUD treatment  
Average total admissions per 1000 3.60 2.00 3.04 1.66 
Treatment Setting (%) 

    

 Detoxification  0.016 0.035 0.221 0.284 

 Non-intensive outpatient 0.725 0.735 0.484 0.434 

 Intensive outpatient  0.068 0.024 0.053 0.027 
 Non-hospital residential 0.191 0.206 0.242 0.257 
Referral Source (%) 

    

 Criminal justice system 1.00 1.00 -- -- 

 Individual (including self-referral) -- -- 0.610 0.683 

 Health care provider -- -- 0.176 0.150 

 
Community referral (school, employer, 
other) 

-- -- 0.214 0.167 

Observations* 36 18 36 18 
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Table 4 (Continued). 
    Justice-Referred Sample General Population Sample 

    
Impacted 
Areas 

Comparison 
Areas 

Impacted 
Areas 

Comparison 
Areas 

Characteristics of Therapeutic Treatment Episodes and Recipients**  
Accessibility, Engagement, Retention, Discharge    

 Average days waiting to enter treatment 4.45 4.87 4.29 3.93 

 

% Dropping out within 30 days of 
initiating treatment 

0.148 0.137 0.20 0.17 

 % 90+ day duration of treatment  0.43 0.46 0.36 0.40 

 % Treatment completed at discharge 0.42 0.40 0.33 0.33 

 
% Transferred to further treatment at 
discharge 

0.14 0.20 0.13 0.20 

 % Left against professional advice 0.41 0.37 0.51 0.46 

 % Incarceration or death at discharge 0.03 0.03 0.03 0.02 
Patient Demographics (%)

‡
 

    

 Age 18-24 0.22 0.19 0.19 0.17 

 Age 25-39 0.47 0.45 0.43 0.41 

 Age 40-54 0.29 0.32 0.32 0.35 

 Age 55 and over 0.03 0.03 0.05 0.07 

 Female 0.34 0.31 0.50 0.44 
 Male 0.66 0.69 0.50 0.56 

 White 0.60 0.43 0.63 0.49 

 African American 0.10 0.15 0.08 0.18 

 Asian 0.02 0.04 0.02 0.02 

 Other race 0.29 0.38 0.27 0.31 

 Hispanic 0.33 0.41 0.26 0.35 
Patient Clinical Characteristics (%) 

    

 First time in SUD treatment 0.48 0.46 0.39 0.45 

 
Used substance in month prior to 
admission 

0.48 0.46 0.64 0.68 

 
More than one substance use problem 
reported 

0.65 0.63 0.60 0.55 

 Psychiatric comorbidity 0.06 0.06 0.11 0.14 
Primary Substance Used  (%) 

    

 Alcohol 0.13 0.11 0.21 0.24 

 Stimulants 0.64 0.68 0.40 0.42 

 Opioids 0.09 0.07 0.29 0.23 
 Cannabis 0.13 0.12 0.08 0.10 

 Other 0.01 0.01 0.01 0.01 
Observations

†
 56,747 116,668 42,063 102,662 

Notes: Sample estimates from TEDS-D, using data from episodes with admissions occurring between 2006 and 2008. Areas 
impacted by SACPA budget cuts include Sacramento, Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, 
Fresno, Bakersfield, Visalia, Yuba. Comparison areas include San Jose, San Diego, Salinas, Los Angeles, Napa, and Riverside. 
*For our analysis of admissions to treatment per 1000, we aggregate our data to the CBSA-year level. Estimated means 
(admissions per 1000) and proportions (treatment setting, referral source) assign equal weight to observations from each CBSA. 
**Therapeutic treatment episodes refer to all episodes occurring in outpatient and intermediate (intensive-outpatient and 
residential) treatment settings. It excludes detoxification episodes. ‡Racial categories (White, African American, Asian, Other) 
are mutually exclusive and collectively exhaustive. “Other” includes ‘more than one race’ and ‘other races not listed.’ “Hispanic” 
refers to identification of Hispanic ethnicity and is not mutually exclusive with racial categories. Proportions may not sum to 1 
due to rounding. 
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Figure 2 displays unadjusted mean admission rates per 1000 overall and by service setting in the 

justice-referred and general user samples. Generally, prior to SACPA cutbacks, admissions in the 

justice-referred sample appear stable or increasing while admissions in the general user sample 

appear stable or decreasing slightly. Figures 3-6 display unadjusted trends in quality indicators: 

timeliness of treatment, treatment engagement, retention, and discharge status. Prior to SACPA 

cutbacks, quality of care appears to be improving in both the justice-referred and general user 

samples. In the justice-referred sample, prior to SACPA cutbacks, wait times to enter treatment 

are generally stable or decreasing, the early treatment dropout rate is decreasing and rate of 

treatment completion or transfer to further treatment is increasing. The same encouraging pre-

cutback patterns hold for general populations, with the exception of increasing wait to enter 

intermediate treatment. The likelihood of 90+ day retention in treatment is generally stable or 

decreasing in the justice-referred sample and stable or increasing for general populations.  

 

The key assumption underlying the DD approach is that the treatment and comparison groups 

would have evolved similarly over time if not for SACPA cuts (70). Although this assumption 

cannot be tested, we follow recent empirical literature and analyze the pre-cutback trends to 

assess the validity of our design (20, 71, 72). Figures 2, 3, and 4 plot unadjusted annual means of 

all admissions, timeliness, and engagement/retention variables, respectively, in impacted areas 

and the comparison areas, for both the justice-referred and general user samples. Visual 

inspection suggests that admissions per 1000 and quality of care variables generally follow 

similar pre-cutback trends across impacted areas and the comparison areas in both justice-

referred and general user samples, with some notable exceptions. Pre-cutback trends appear to 
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diverge for admissions per 1000, wait time, and 90+ day retention in the intermediate care setting 

in the justice-referred sample. These descriptive results suggest that we lack a good 

counterfactual for justice-referred treatment episodes in the intermediate setting, limiting the 

validity of our design for estimating the causal impact of SACPA cuts on use and quality of 

intermediate treatment in the justice-referred sample. As such, although we report DD estimates 

for intermediate treatment episodes, we interpret these results with caution and encourage the 

reader to do so as well. The same caution holds for estimating rate of admissions to 

detoxification in the general population sample, which also shows visual evidence of diverging 

pre-period trends across impacted and comparison areas. We note these cautions as they apply 

throughout the results section. Overall, however, the results of these inspections support our 

identification strategy.  
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Figure 2: Trends in Admissions per 1000 in Areas Impacted by SACPA Cuts and 
Comparison Areas 

 

 

 
Notes: Sample estimates from TEDS-D, using data from episodes with admissions between 2006 and 2013. 
Data points are unadjusted, annual means. The first vertical line denotes 50% reduction in SACPA budget in 
2009 and the second vertical line denotes zero budget in 2010. The intermediate treatment setting refers to 
intensive outpatient and residential episodes. Data are aggregated to the CBSA-year level. Observations are 
equally weighted. 
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Figure 3: Trends in Average Wait to Enter Treatment in Areas Impacted by SACPA Cuts 
and Comparison Areas 

 

 

 
Notes: Sample estimates from TEDS-D, using data from episodes with admissions between 2006 and 2013. 
Data points are unadjusted, annual means. The first vertical line denotes 50% reduction in SACPA budget in 
2009 and the second vertical line denotes zero budget in 2010. Therapeutic treatment refers to all treatment 
episodes, exclusive of detoxification. Intermediate treatment refers to episodes occuring in intensive outpatient 
and residential treatments settings. Observations are at the episode-level and are equally weighted. 
 
  

3.
5

4
4.

5
5

5.
5

D
ay

s

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Therapeutic Treatment: Justice-Referred

2.
5

3
3.

5
4

4.
5

Da
ys

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Outpatient: Justice-Referred

5
6

7
8

9
D

ay
s

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Intermediate: Justice-Referred

2.
5

3
3.

5
4

4.
5

5
D

ay
s

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Therapeutic Treatment: General Users

1
1.

5
2

2.
5

3
Da

ys

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Outpatient: General Users

5
6

7
8

9
10

D
ay

s

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Intermediate: General Users

Justice-Referred 

General Users 



 115 

Figure 4: Trends in Treatment Engagement in Areas Impacted by SACPA Cuts and 
Comparison Areas 

 

 

 
Notes: Sample estimates from TEDS-D, using data from episodes with admissions between 2006 and 2013. 
Data points are unadjusted, annual proportions. The first vertical line denotes 50% reduction in SACPA budget 
in 2009 and the second vertical line denotes zero budget in 2010. Early drop-out rate refers to proportion of 
episodes that concluded within 30 days of admission, with the exception of episodes concluding due to 
providers’ indication of “treatment completed” or “transfer to another setting for additional treatment.” 
Therapeutic treatment refers to all treatment episodes, exclusive of detoxification. Intermediate treatment 
refers to episodes occuring in intensive outpatient and residential treatments settings. Observations are at the 
episode-level and are equally weighted. 
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Figure 5: Trends in Treatment Retention in Areas Impacted by SACPA Cuts and 
Comparison Areas 

 

 

 
Notes: Sample estimates from TEDS-D, using data from episodes with admissions between 2006-2013. Data 
points are unadjusted, annual proportions. The first vertical line denotes 50% reduction in SACPA budget in 
2009 and the second vertical line denotes zero budget in 2010. Retention rate refers to the proportion of 
treatment episodes that lasted for greater than 90 days. Therapeutic treatment refers to all treatment episodes, 
exclusive of detoxification. Intermediate treatment refers to episodes occuring in intensive outpatient and 
residential treatments settings. Observations are at the episode-level and are equally weighted. 
 
  

.3
8

.4
.4

2
.4

4
.4

6
.4

8
R

et
en

tio
n 

R
at

e

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Therapeutic Settings: Justice-referred

.4
6

.4
8

.5
.5

2
.5

4
Re

te
nt

io
n 

Ra
te

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Outpatient: Justice-referred

.1
5

.2
.2

5
.3

R
et

en
tio

n 
R

at
e

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Intermediate: Justice-referred

.3
4

.3
6

.3
8

.4
.4

2
.4

4
R

et
en

tio
n 

R
at

e

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Therapeutic Settings: General Users

.4
6

.4
8

.5
.5

2
.5

4
.5

6
Re

te
nt

io
n 

Ra
te

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Outpatient: General Users

.1
.1

5
.2

.2
5

R
et

en
tio

n 
R

at
e

2006 2007 2008 2009 2010 2011 2012 2013
Year

Comparison Areas Areas Burdened by SACPA Cuts

Intermediate: General Users

Justice-Referred 

General Users 



 117 

Figure 6: Trends in Discharge Status in Areas Impacted by SACPA Cuts and Comparison 
Areas 

 

 

 
Notes: Sample estimates from TEDS-D, using data from episodes with admissions between 2006-2013. Data 
points are unadjusted, annual proportions. The first vertical line denotes 50% reduction in SACPA budget in 
2009 and the second vertical line denotes zero budget in 2010. Satisfactory discharge rate refers to the 
proportion of treatment episodes for which treatment was completed or transferred to another setting at 
discharge. Therapeutic treatment refers to all treatment episodes, exclusive of detoxification. Intermediate 
treatment refers to episodes occuring in intensive outpatient and residential treatments settings. Observations 
are at the episode-level and are equally weighted. 
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referred and general users of the SUD treatment system. Regression estimates are displayed in 

Table 5. Following SACPA cuts, we find that admissions per thousand referred by the justice 

system decreased by 1.44 in impacted areas relative to comparison areas. Compared to a pre-

cutback treatment group mean of 3.6 per 1000, this represents a nearly 40% decrease in the rate 
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what is driving the decrease in justice-referred admissions and potential effect heterogeneity, we 

further estimate the effect of SACPA cuts on admissions across service settings (Table 5). We 

find that our results in the justice-referred sample are largely driven by declines in admissions to 

outpatient care. Following SACPA cuts, justice-referred admissions to outpatient care decreased 

by 1.07 per thousand, accounting for over 74% of the estimated drop in justice-referred 

admissions in impacted areas. We also find small but significant declines in justice-referred 

admissions to intermediate levels of care (-0.38 admissions per 1000), although we interpret 

these regression estimates with caution and encourage readers to do the same due to descriptive 

evidence of divergent pre-cutback trends across impacted and comparison areas. Among general 

populations, although on average admissions to the SUD treatment system remained relatively 

unchanged, we find a small but significant decline in admissions (-0.25 admissions per 1000) to 

intermediate levels of care. Compared to a pre-cutback treatment group mean of 0.90 admissions 

per 1000 among general populations, this represents a 27% decline in the rate of admission to 

intermediate care. We find no evidence of a change in the rate of admissions to detoxification for 

either justice-referred or general populations.  

 

Taken together, these results show that admissions to SUD treatment decreased substantially for 

justice-referred users, exclusively in therapeutic treatment settings, while admissions for general 

populations declined slightly in intermediate levels of care. Thus, our analyses suggest treatment 

shortages subsequent to SACPA budgetary cuts had the primary effect of limiting SUD treatment 

utilization by justice-involved individuals, despite their persisting legal right to treatment 

alternatives to incarceration. General populations were less affected, although our estimates 
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support reductions in admissions to intermediate care, where the intensity of treatment may 

preclude maintain service levels with fewer resources.   

 
Table 5. Differences-in-differences (DD) estimates of the impact 
of SACPA funding loss on admissions to substance use disorder 
treatment: TEDS-D 2006-2013 

    
Mean in impacted 
areas, pre-cutback 

DD estimate  

Criminal justice-referred    

 All settings 3.597 -1.438*** (0.2570)  

 Outpatient 2.609 -1.066*** (0.1458)  

 Intermediate 0.930 -0.378** (0.1319)  

 Detoxification 0.058 0.0068 (0.0370)  
      
General population    

 All settings 3.044 -0.269 (0.1851)  

 Outpatient 1.472 0.066 (0.0895)  

 Intermediate 0.899 -0.248** (0.0812)  

  Detoxification 0.672 -0.087 (0.1457)  

Notes: Sample estimates from TEDS-D, using data from treatment episodes with 
admissions between 2006 and 2013. The unit of observation is CBSA-year. Table 
cells include DD coefficients and standard errors in parentheses. Standard errors 
are clustered on CBSA. Areas impacted by SACPA budget cuts include 
Sacramento, Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, 
Fresno, Bakersfield, Visalia, and Yuba. Comparison areas include San Jose, San 
Diego, Salinas, Los Angeles, Napa, and Riverside. Intermediate treatment refers to 
episodes occuring in intensive outpatient and residential treatment settings. Models 
are estimated using ordinary least squares regression and control for CBSA-
specific income per capita and rates of unemployment, insurance coverage, and 
arrests, and CBSA fixed effects. Colored panels reflect a qualitative ranking of the 
validity of the DD estimate for estimating the causal impact of SACPA cuts, based 
on visual inspection of unadjusted pre-cutback trends in treatment and comparison 
groups. Green panels indicate similar evolution of pre-cutback trends. Yellow 
panels indicate divergent pre-period trends; these estimates should be interpreted 
with caution.  * p<0.05; ** p<0.01; *** p<0.001   
 
 

7.3 Effect of SACPA Defunding on Wait to Enter SUD Treatment 

 

In Table 6, we study waitlist effects of SACPA defunding. We find no evidence that shortages 

under SACPA cutbacks delayed treatment entry for justice-referred individuals who received 

therapeutic substance use disorder treatment: DD estimates on wait to enter treatment, overall 
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and in both outpatient and intermediate levels of care, are generally small in magnitude and 

statistically indistinguishable from zero. We do, however, find a significant reduction in wait to 

enter substance use disorder treatment for general populations: following SACPA defunding, 

general users waited 0.43 fewer days in areas burdened by SACPA budget cuts relative to their 

counterparts in comparison areas. The improvement was marked for patients in intermediate 

levels of care: whereas wait for intermediate care had been increasing from 2006-2008, averaged 

7.05 days for general populations, this trend reversed in impacted areas, resulting in 0.48 days 

reduced wait for intermediate treatment relative to comparison areas. Given the substantial 

decline in justice-referred admissions to SUD treatment described above, a reduced wait for 

treatment among general populations suggests that, absent the strain of accommodating justice-

referred users, the SUD treatment system was able to deliver more timely care, with benefits 

accruing to general populations. Taken together, these results support an inverse waitlist effect, 

in which fewer justice-referred users coincides with greater treatment accessibility for other users 

of the treatment system.  
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Table 6. Differences-in-differences (DD) estimates of the impact 
of SACPA funding loss on average wait to enter substance use 
disorder treatment: TEDS-D 2006-2013 

    
Mean in impacted 
areas, pre-cutback 

DD estimate (LR)  
 

Criminal justice-referred     

 Therapeutic 3.54 0.229 (0.4000)  
 Outpatient 3.162 0.646 (0.5041)  

 Intermediate 7.638 -0.352 (0.2922)  
      
General population     

 Therapeutic 2.37 -0.425* (0.1773)  
 Outpatient 2.553 -0.398 (0.2484)  

 Intermediate 7.053 -0.475** (0.1540)  

Notes: Sample estimates from TEDS-D, using data from treatment episodes with 
admissions between 2006 and 2013. The unit of observation is the treatment 
episode. Table cells include DD coefficients and standard errors in parentheses. 
Standard errors are clustered on CBSA. Areas impacted by SACPA budget cuts 
include Sacramento, Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa 
Maria, Fresno, Bakersfield, Visalia, and Yuba. Comparison areas include San Jose, 
San Diego, Salinas, Los Angeles, Napa, and Riverside. Therapeutic treatment refers 
to all treatment episodes, exclusive of detoxification. Intermediate treatment refers 
to episodes occuring in intensive outpatient and residential treatments settings. Wait 
time is modeled using a negative binomial distribution. Models control for patient 
demographics, clinical characteristics of the treatment episode, CBSA-specific 
income per capita and rates of unemployment, insurance coverage, and arrests, and 
CBSA fixed effects. Colored panels reflect a qualitative ranking of the validity of 
the DD estimate for estimating the causal impact of SACPA cuts, based on visual 
inspection of unadjusted pre-cutback trends in treatment and comparison groups. 
Green panels indicate similar evolution of pre-cutback trends. Yellow panels 
indicate divergent pre-period trends; these estimates should be interpreted with 
caution.   * p<0.05; ** p<0.01; *** p<0.001   
 

 

7.4 Effect of SACPA Defunding on SUD Treatment Engagement and Retention  

 

In terms of the effect of SACPA defunding on markers of service dilution, we find no evidence 

of changes in rates of patient engagement, 90+ day retention in care, or satisfactory discharge 

status (completion or transfer to further treatment) either for justice-referred or general user 

populations (Table 7). Rather, trends for justice-referred and general populations evolve 

similarly in impacted areas and comparison areas. Descriptively, these trends suggest treatment 
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engagement and 90+ day retention decayed slightly throughout California following SACPA 

cuts. Specifically, rates of early treatment dropout, which were declining prior to SACPA 

cutbacks, begin increasing for justice-referred populations and level off for general populations 

in the post-cutback era. Among justice-referred episodes, rates of early dropout increased from 

14.8% (13.7%) in impacted (comparison) areas to 16.4% (14.3%) in the post-cutback era. 

Similarly, rates of 90+ day retention continued to decline among justice-referred populations and 

gains level off among general populations in the post-cutback era. Among justice-referred 

episodes, average 90+ day retention rates fall from 43% to 41.5% in impacted areas and from 

46% to 41.6% in comparison areas.  



 123 

 
 

 



 124 

8   Understanding the decline in justice-referred admissions 

The finding that SACPA cutbacks precipitated a substantial reduction in justice-referred 

admissions raises questions about mechanisms underlying less treatment for justice-referred 

populations.19 We directly account for trends in area arrests in our main regression models, 

suggesting that the decline does not stem from changes in county law enforcement practices or 

frequency of SACPA-eligible drug-related offenses. An alternate explanation refers to the 

discretionary power of courts and treatment providers responsible for implementing SACPA. 

Decisions made by judicial and healthcare providers may have worked in the post-defunding era 

to limit offenders’ eligibility for treatment under SACPA, decision to elect for treatment (vs. 

standard sentencing), and likelihood of beginning treatment. Evaluation studies show that during 

initial SACPA implementation, counties worked to extend treatment rights to a broader range of 

offenders and maximize the number of eligible offenders entering treatment. This included 

strategies such as dismissing/deferring additional disqualifying criminal charges in order to 

preserve offenders’ SACPA eligibility, processing eligible offenders through existing and 

typically more high-touch drug court models, holding eligible offenders in detention while they 

awaited case disposition or treatment, scheduling assessments of treatment needs at locations in 

or near the court, allowing needs assessments on a walk-in basis and with a wider timeframe for 

completion, providing transportation for offenders to attend assessment or treatment, and 

referring offenders to self-help groups during prolonged waits to enter treatment. (73) In the post 

defunding era, courts and treatment providers wary of funding shortages may have moderated 

 
19 We directly account for trends in area arrests in our main regression models, ruling out the possibility that the 
decline in admissions from the justice system stemmed from fluctuations in the size of the justice-involved 
population.  
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these efforts or deployed them more selectively to steward limited resources toward justice-

involved populations considered higher priority for receipt of SACPA-mandated treatment.  

 

Although we are unable to observe the decision process of courts and treatment providers 

regarding treatment referrals for justice-involved populations, we test the hypothesis that referral 

patterns – and thus the composition of the population receiving treatment – changed following 

SACPA defunding, reflecting a more targeted use of scarce resources. We analyze indicators of 

drug problem severity and risk in the justice-referred population, including frequency of recent 

drug use and use of injection drugs, as well as potential clinical complexity using an indicator for 

presence of a comorbid psychological disorder among those admitted to the SUD treatment 

system. Prior reports indicate that frequency of drug use was similar among SACPA-referred and 

other justice-referred populations; as such, we interpret any changes in this characteristic of 

justice-referred admissions as a re-distribution of treatment among potential SACPA users rather 

than simply a uniform cut to the SACPA-referred group (32, 74). Increased drug problem 

severity among justice-referred populations may indicate a prioritization of treatment for justice-

involved individuals whose underlying drug use is perceived as particularly high risk; decreased 

rate of comorbid psychiatric conditions may indicate de-prioritization of individuals whose 

clinical conditions demand resources beyond typical drug treatment services or render offenders 

eligible for different and potentially better-funded alternative sentencing programs (e.g., mental 

health courts).  

 

Figure 7 shows trends in severity and clinical complexity indicators in areas impacted by 

SACPA cutbacks and comparison areas, and Table 8 illustrates the effect of SACPA defunding 
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on drug problem severity and complexity of justice-referred admissions. We find that SACPA 

defunding had only modest effects on referral patterns. We find little evidence of change in the 

characteristics of justice-referred populations receiving treatment. Specifically, we estimate a 

statistically insignificant increase in the probability of any substance use in the month prior to 

entering care and in the rate of comorbid psychological disorder, and a statistically insignificant 

decline in the probability of current injection drug use among justice-referred populations treated 

in impacted versus comparison areas. 

 
Figure 7: Trends in Clinical Characteristics of Justice-Referred Treatment Episodes in 
Areas Impacted by SACPA Cuts and Comparison Areas 

 
Notes: Sample estimates from TEDS-D, using data from justice-referred episodes occuring in therapeutic 
treatment settings (outpatient, intermediate) with admissions between 2006-2013. Data points are unadjusted, 
annual proportions. The first vertical line denotes 50% reduction in SACPA budget in 2009 and the second 
vertical line denotes zero budget in 2010. Observations are at the episode-level and are equally weighted. 
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Table 8. Differences-in-differences (DD) estimates of the impact of SACPA funding loss 
on the clinical composition of criminal-justice referred population: TEDS-D 2006-2013 

  
Probability of any 

substance use in month 
prior to admission 

 
Probability of IDU at time 

of admission 
 

Probability of comorbid 
psychiatric condition 

  

Mean in 
impacted 
areas, 
pre-
cutback 

DD estimate 
(LR) 

 

Mean in 
impacted 
areas, 
pre-
cutback 

DD estimate 
(LR) 

 

Mean in 
impacted 
areas, 
pre-
cutback 

DD estimate 
(LR) 

 

Therapeutic 
setting 

0.478 1.134 (0.267)  0.159 0.896 (0.074)  0.063 1.428 (0.378)  

Notes: Sample estimates from TEDS-D, using data from justice-referred therapeutic treatment episodes  with 
admissions between 2006 and 2013. The unit of observation is the treatment episode. Table cells include DD 
coefficients and standard errors in parentheses. Standard errors are clustered on CBSA. Areas impacted by 
SACPA budget cuts include Sacramento, Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, 
Fresno, Bakersfield, Visalia, and Yuba. Comparison areas include San Jose, San Diego, Salinas, Los Angeles, 
Napa, and Riverside. Clinical outcome variables are estimated using logit functions. Models control for patient 
demographics, CBSA-specific income per capita and rates of unemployment, insurance coverage, and arrests, 
and CBSA fixed effects. Colored panels reflect a qualitative ranking of the validity of the DD estimate for 
estimating the causal impact of SACPA cuts, based on visual inspection of unadjusted pre-cutback trends in 
treatment and comparison groups. Green panels indicate similar evolution of pre-cutback trends. Yellow panels 
indicate divergent pre-period trends; these estimates should be interpreted with caution.  * p<0.05; ** p<0.01; 
*** p<0.001  
 

 
9   Extensions and Robustness Checks 

9.1 Admission and quality outcomes  

 

In this section, we assess the robustness of our results by pursuing a variety of specification 

checks, focusing on our main admissions and quality of treatment outcomes. First, we explore 

the sensitivity of our results to the choice of comparison service areas. We construct six variants 

of our comparison group, each with one of the original comparison service areas omitted to 

assess whether any single service area is unduly influencing the results (Table 9). In columns 1 

through 6, we find that our results are generally robust to the choice of comparison service areas. 

Estimated reductions in justice-referred admissions range from 1.21 to 1.57 (relative to our base 

case of 1.44). Estimated reductions in wait time for general populations range from 0.27 to 0.65 
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(relative to our base case of 0.43). All estimated reductions are statistically significant except for 

the estimated change in wait time for general populations excluding Los Angeles as a 

comparison (p=0.136).
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Second, we explore the sensitivity of our results to our definition of treatment exposure. In our 

base case, we assign episodes to the treatment group according to their occurrence in a service 

area with an above median score on the SACPA-bite index. We construct two variants of our 

treatment group (Table 10) to assess whether the particular cut-points we selected on the 

SACPA-bite index are unduly influencing the results. The first variant restricts the treatment 

group to episodes in service areas scoring in the top 25% of the SACPA-bite index. The second 

variant assigns only episodes in service areas scoring in the top 50% of both aspects of the 

SACPA-bite index, i.e., the funding shortfall and system strain measures, to the treatment group. 

This reduces the potential for high attainment (e.g., high system strain) on one aspect of the 

SACPA-bite index to compensate fully for a low attainment on the other (e.g., low funding 

shortfall). In columns 1 and 2, we find that our main results are not sensitive to the specific 

treatment assignment rule. For justice-referred admissions, we observe a kind of dose-response 

effect, in which the magnitude of the reduction is greater in the alternate treatment groups, which 

are restricted to particularly impacted service areas. Specifically, estimated reductions in 

utilization justice-referred admissions are statistically significant and range from 1.71 and 1.82 

episodes per 1000 (relative to 1.44 in our base case). Reductions in wait for general populations 

are similar in magnitude to our main finding, 0.33 and 0.51 (relative to 0.43 in our base case), 

but are no longer statistically significant. This regression may be underpowered to detect a 

significant result, as fewer service areas are included in the treatment group, reducing the sample 

size by nearly half. All other estimates are similar in magnitude and direction. 
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Third, we estimate population weighted regression models for our admissions outcomes (Table 

11). All of our estimates presented thus far are unweighted. For our analysis of admissions rates, 

this assigns each observation at the service-area level an equal weight in influencing DD 

estimates, despite potential variation in the precision of observations based on varying 

Table 10. Robustness Checks for Admissions and Quality of Care Variables  
    

Alternate Treatment Assignment 
(1) 

Alternate Treatment Assignment 
(2) 

  Top 25% SACPA-bite Top 50% on shortfall and strain 

    DD estimate  n DD estimate n 

Criminal justice-referred  

 Admissions per 1000 -1.7127*** (0.3551) 72 -1.8283*** (0.4074) 66 

 
Average wait to enter 
treatment -0.0936 (0.3840) 236898 -0.3041 (0.3205) 230254 

 Probability of early drop-
out* 1.2803 (0.2779) 242043 1.2633 (0.2589) 234922 

 Probability of treatment 
episode lasting >90 days* 1.0807 (0.0474) 242043 1.0882 (0.0502) 234922 

 Probability of satisfactory 
discharge* 0.7598 (0.2819) 242013 0.8845 (0.2683) 234895 

     
  

 

General population 

 Admissions per 1000 -0.1486 (0.2033) 72 -0.2981 (0.2093) 66 

 
Average wait to enter 
treatment -0.5094 (0.3043) 218498 -0.3292 (0.3576) 213736 

 Probability of early drop-
out* 1.1446 (0.3258) 223926 1.0520 (0.2789) 219000 

 Probability of treatment 
episode lasting >90 days* 1.0333 (0.1123) 223926 0.9050 (0.0402) 219000 

 Probability of satisfactory 
discharge* 0.9430 (0.4211) 223854 1.3046 (0.4634) 218929 

Notes: Sample estimates from TEDS-D, using data from treatment episodes with admissions between 
2006 and 2013. For admissions per 1000, the unit of observation is CBSA-year and setting is the whole 
service system (inclusive of detoxification). For quality outcomes, the unit of observation is the 
treatment episode and setting is therapeutic treatment. Table cells include DD coefficients and standard 
errors in parentheses. Standard errors are clustered on CBSA. In our preferred specification (Tables 4-6) 
areas impacted by SACPA budget cuts include Sacramento, Santa Cruz, Merced, Modesto, Madera, 
Redding, Chico, Santa Maria, Fresno, Bakersfield, Visalia, and Yuba. Comparison areas include Los 
Angeles, Napa, Riverside, Salinas, San Diego, San Jose. In column 1 we restrict treatment assignment to 
episodes in CBSAs with scores in the top 25% of the SACPA-bite index. In column 2 we restrict 
treatment assignment to episodes in CBSAs with scores in the top 50% of both the funding shortfall and 
system strain indices. Admissions per 1000 is estimated using ordinary least squares regression; wait to 
enter treatment is modeled using a negative binomial distribution; treatment engagement, retention, and 
discharge status are estimated using logit functions. All models control for CBSA-specific income per 
capita and rates of unemployment, insurance coverage, and arrests, and CBSA fixed effects. Models for 
quality outcomes also control for patient demographics and clinical characteristics of the episode. * 
p<0.05; ** p<0.01; *** p<0.001 
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population sizes in these service areas. The appropriateness of weighting when attempting to 

identify a causal effect is a matter of some debate in the economics literature; we introduce 

weights in order to assess the sensitivity of our results to potential variation in the precision of 

our service area level observations (75). We find that our results are not sensitive to addition of 

weights. 

 

Table 11. Robustness Checks for Admissions Analysis 

    
Population Weighted Regression 

(1) 
  

    DD estimate n 

Criminal justice-referred      

 Admissions per 1000 -1.2397*** (0.2308) 108 
     

General population     

 Admissions per 1000 -0.1551 (0.1372) 108 
Notes: Sample estimates from TEDS-D, using data from treatment episodes with 
admissions between 2006 and 2013. The unit of observation is CBSA-year and 
setting is the whole service system (inclusive of detoxification). Table cells 
include DD coefficients and standard errors in parentheses. Standard errors are 
clustered on CBSA. Areas impacted by SACPA budget cuts include Sacramento, 
Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, Fresno, 
Bakersfield, Visalia, and Yuba. Comparison areas include Los Angeles, Napa, 
Riverside, Salinas, San Diego, San Jose. Admissions per 1000 is estimated using 
ordinary least squares regression and control for CBSA-specific income per capita 
and rates of unemployment, insurance coverage, and arrests, and CBSA fixed 
effects. In column 1 we re-estimate our model using population-weights. * 
p<0.05; ** p<0.01; *** p<0.001 
   

 
Lastly, we assess the possibility that our results are affected by the contemporaneous expansion 

of Medicaid under the ACA. California expanded eligibility for Medicaid up to 200% of the 

poverty level early, in 2011. We present two considerations to mitigate this concern. First, our 

study design, which compares trends in service areas within California, is suited to control for 

time-varying trends at the state-level, such as changes in state Medicaid policy. Although 

California did initially roll out Medicaid expansion at a county level, we confirm that counties 
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with early expansion are not differentially represented in our treatment or comparison groups 

(76). Second, to the extent that Medicaid became a payer for previously uninsured justice-

involved populations, we expect it would offset the funding shortfall under SACPA budget cuts 

and preserve greater access for SACPA-eligible populations. As such, any effect from Medicaid 

should bias our estimates toward the null, suggesting that, if anything, our analysis 

underestimates the true effect of resource declines on the exercise of legal rights to treatment 

under a criminal justice diversion program.  

 

9.2 Additional results: short run effects 

 

In this section, we further analyze the relationship between SACPA cutbacks and treatment 

utilization and quality. We extend our analyses by estimating a separate “short-run” effect of 

budget cuts as they were occurring during 2009-2010. Because counties were permitted to roll 

unused funds from the SACPA allocation forward from year to year, we expect that there may 

have been a funding reserve that insulated service areas from the declining budget over this 

period. As such, we expect a smaller effect of budget cuts during this “short run” period.  

In Table 12, we find that, during the budget cut years, admissions per thousand referred by the 

justice system decreased by 0.937 in impacted areas relative to comparison areas. This result is 

largely driven by a significant decline in utilization in the outpatient setting, of 0.70 admissions 

per 1000. For general populations, we estimate a significant decline of 0.214 episodes per 1000 

in the outpatient setting.  
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Table 12. Differences-in-differences (DD) estimates of the short-
run impact of SACPA funding loss on admissions per 1000: TEDS-
D 2006-2013 
    DD estimate (SR) 

Criminal justice-referred  
 All Settings -0.9367*** (0.2563) 
 Outpatient -0.6964*** (0.1779) 
 Intermediate -0.2171 (0.1104) 
 Detoxification -0.0232 (0.0178) 
    

General population  
 All Settings -0.2223 (0.1352) 
 Outpatient -0.2144* (0.0889) 
 Intermediate -0.1435 (0.0731) 
 Detoxification 0.1360 (0.0871) 
Notes: Sample estimates from TEDS-D, using data from treatment episodes with 
admissions between 2006 and 2010. The unit of observation is CBSA-year. Table 
cells include DD coefficients and standard errors in parentheses. Standard errors are 
clustered on CBSA. Areas impacted by SACPA budget cuts include Sacramento, 
Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, Fresno, 
Bakersfield, Visalia, and Yuba. Comparison areas include San Jose, San Diego, 
Salinas, Los Angeles, Napa, and Riverside. Intermediate treatment refers to episodes 
occuring in intensive outpatient and residential treatment settings. Models are 
estimated using ordinary least squares regression and control for CBSA-specific 
income per capita and rates of unemployment, insurance coverage, and arrests, and 
CBSA fixed effects.  * p<0.05; ** p<0.01; *** p<0.001   
 

 
We study short-run impacts on the quality of care in Table 13. We find no evidence of impacts 

on wait to enter treatment, treatment engagement, retention, or status at discharge. Taken 

together, these findings are consistent with our hypothesis, suggesting that service areas were 

able to maintain greater access for justice-referred populations as the budget cuts were occurring 

but that this access continued to decline as SACPA funds became scarcer. 
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Table 13. Differences-in-differences (DD) estimates of the short-run impact of SACPA 
funding loss on SUD wait time, treatment engagement and retention: TEDS-D 2006-2013 

    
Average wait to 
enter SUD 
treatment 

Probability of early 
dropout from SUD tx* 

Probability of tx 
episode lasting >90 

days* 

Probability of 
satisfactory 
discharge* 

    DD estimate (SR) DD estimate (SR) DD estimate (SR) DD estimate (SR) 

Criminal justice-referred  
 Therapeutic 0.150 (0.2076) 1.083 (0.1793) 1.056 (0.0785) 0.848 (0.1887) 
 Outpatient 0.168 (0.3029) 1.059 (0.1760) 1.018 (0.0606) 0.888 (0.2159) 
 Intermediate 0.116 (0.2002) 1.246 (0.2989) 1.237 (0.2224) 0.695 (0.1464) 
          

General population  
 Therapeutic -0.150 (0.1601) 1.134 (0.2158) 1.073 (0.0837) 0.793 (0.2188) 
 Outpatient -0.189 (0.1894) 1.085 (0.1738) 1.083 (0.0920) 0.868 (0.2407) 
 Intermediate -0.157 (0.1483) 1.165 (0.3387) 0.916 (0.0947) 0.731 (0.2228) 
Notes: Sample estimates from TEDS-D, using data from treatment episodes with admissions between 2006 and 
2010. The unit of observation is the treatment episode. Table cells include DD coefficients and standard errors in 
parentheses. Standard errors are clustered on CBSA. Areas impacted by SACPA budget cuts include Sacramento, 
Santa Cruz, Merced, Modesto, Madera, Redding, Chico, Santa Maria, Fresno, Bakersfield, Visalia, and Yuba. 
Comparison areas include San Jose, San Diego, Salinas, Los Angeles, Napa, and Riverside. Therapeutic treatment 
refers to all treatment episodes, exclusive of detoxification. Intermediate treatment refers to episodes occuring in 
intensive outpatient and residential treatments settings. Wait time is modeled using a negative binomial distribution. 
Treatment engagement, retention, and discharge status are estimated using logit functions. Models control for patient 
demographics, clinical characteristics of the treatment episode, CBSA-specific income per capita and rates of 
unemployment, insurance coverage, and arrests, and CBSA fixed effects.  * p<0.05; ** p<0.01; *** p<0.001  

 
10   Discussion 

In this paper, we study implications of resource constraints on the allocation of SUD treatment 

among justice-ordered and general populations. We study a statewide TAI reform in California 

(SACPA) that had annually generated 50,000 new potential users of California’s public SUD 

treatment system and evaluate the use and quality of SUD treatment for justice-referred and 

general populations in the context of a precipitous drop in funding support for implementing the 

reform. We find that SACPA budget cuts and the burden on local treatment systems led to a 40% 

decline in admissions to SUD treatment referred by the justice system, driven by reductions in 

use of outpatient and intermediate care. In particular, we estimate that justice-referred admissions 

to outpatient and to intermediate care each declined by 40% in California service areas 
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particularly burdened by SACPA cuts, relative to less impacted areas. Despite steep declines, the 

health characteristics of justice-referred populations receiving treatment remained relatively 

consistent across measures of drug problem severity and clinical complexity. We also find that, 

for general populations, use of SUD treatment declined significantly in the intermediate 

treatment setting by 27%. We also find evidence of improved timeliness of care accruing to 

general population users of the SUD treatment system.  We estimate a 10% reduction in wait 

time, equal to 0.43 days per episode on average. Outside of these changes, we find little evidence 

of changes in care utilization or quality under SACPA budget cuts. Sensitivity tests support our 

main conclusions. 

 

The significant decline in justice-referred admissions to the treatment system suggests that 

statutory rights to receive treatment instead of incarceration are insufficient to protect treatment 

access among justice-involved populations, absent adequate financing or spare capacity in public 

SUD treatment systems. These findings extend and add nuance to the literature on access to 

treatment under criminal justice diversion programs and, generally, under social policies that 

expand use of court-ordered treatment as a means of treatment entry. Whereas earlier studies 

have repeatedly demonstrated increases in treatment for populations targeted by court-ordered 

treatment policies, these studies generally focus on effects during the policy’s funded 

implementation and therefore are limited in their ability to disentangle the effects of legal 

guarantees of treatment from economic considerations in securing entry to resource-sensitive 

public treatment systems. Our findings support the hypothesis that having funds to cover the 

costs of treatment remains a key determinant of treatment entry, suggesting that statutory 

guarantees of treatment are only as good as their funded capacity permits. This raises serious 
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concerns for populations targeted by diversionary and court-ordered treatment policies, who – 

absent a sustained social commitment to their financial access to treatment – may struggle to 

avoid the penalties that failure to enter mandated treatment entails.  

 

Although we are unable to observe the mechanisms through which treatment utilization among 

justice-referred populations declined, decisions by actors responsible for implementing SACPA 

in the justice system or in the treatment system may have limited access to TAI. Our overall 

findings are more consistent with, although do not prove, the former explanation, that rationing 

occurred in courts prior to SACPA-eligible individuals’ engagement with the treatment system. 

Specifically, we find no evidence that the treatment system altered its overall approach to justice-

referred populations, either in dimensions of care that may have complicated patient entry, i.e., 

longer wait to enter treatment, or in other rationing-sensitive dimensions of care, e.g., duration of 

treatment. Moreover, although justice-referred admissions declined precipitously, there does not 

appear to have been a clinically informed triage system in place to select among SACPA-eligible 

individuals for priority access to treatment. Instead, SACPA cuts affected justice-referred 

admissions across the board, regardless of the frequency or riskiness of drug use reported. 

Determining whether health systems should be more involved in allocating access to TAI gets to 

an issue at the heart of diversion programs: whether courts or treatment providers should 

function as the gatekeepers to society’s health resources. Permitting the justice system to 

adjudicate access to TAI among justice-involved populations may limit the clinical good that can 

be done with scarce treatment resources. On the other hand, protecting equal opportunity to 

avoid incarceration for all eligible offenders, regardless of gradations in health risk, may realize a 

form of fairness in the justice system. Additional research is needed to understand how access to 
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TAI, including SACPA, is currently decided, and which social institutions should hold authority 

for these decisions. 

 

The effects of SACPA budget cuts were not confined to justice-referred populations, and present 

a mixed picture for general users of the treatment system. In one regard, loss of SACPA funds 

appeared to have negative spillover effects, i.e., limiting utilization of intermediate care among 

general populations. If SACPA-mandated patients had previously been cross-subsidizing the 

costs of care for general populations, loss of guaranteed SACPA funding may have resulted in 

cuts to this population to limit the budgetary impact of SACPA cuts. Nonetheless, general 

populations experienced less reduction in utilization than justice-referred users, and in other 

regards seemed to benefit from the cut to SACPA. Specifically, general populations saw a 

reduction in wait to enter treatment, particularly in the intermediate treatment setting. Fewer 

justice-referred admissions in this setting following SACPA cuts may have relieved pressure on 

service and staff capacity, enabling providers to meet users’ needs in a timelier manner. This is 

consistent with earlier findings that suggested waiting lists had been growing in the intermediate 

treatment setting with the implementation of SACPA. The “reverse” waiting-list effect we 

observe for general populations subsequent to SACPA cuts raises questions about how best to 

balance different dimensions of access to care (i.e., timely versus broad access) in TAI reforms, 

for justice-involved and other users of the treatment system.  

 

Our results have several implications for efforts to expand use of TAI. First, our work suggests 

that rationing pressures in resource-limited public SUD treatment systems may undermine the 

aims of criminal justice diversion programs by blocking access for justice-ordered individuals. 
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Lack of funds to cover the costs of court-ordered treatment services appears to limit the scope of 

TAI, even after the treatment system has adjusted to the reform. By all indications the public 

SUD treatment system in California had expanded significantly during the first eight years of 

SACPA’s operation to accommodate new demand from justice-involved populations, leading to 

increased treatment; however, maintaining this level of service under a diversion program may 

require a sustained social commitment to financial – in addition to legal – access for these 

populations. Insurance expansions via the ACA, Medicaid program, and MHPAEA could, in 

some states, provide a more sustainable source of financing for SUD treatment under TAI than 

politically and fiscally vulnerable budget and grantmaking processes. However, relying on 

private or managed public insurance programs to finance TAI is not without complications, 

including reconciling orders for treatment from the justice system with the standards of medical 

necessity that many insurers use to determine access to benefits under their plan (47). The justice 

system’s notion of appropriate treatment recipients or services may not always correspond with 

insurer standards, resulting in difficulty accessing MH/SUD insurance benefits to cover the costs 

of court-ordered treatment. In addition, while we identify a reduction in justice-referred 

admissions, we are unable to test directly for an underlying mechanism. Our work suggests a 

hypothesis of anticipatory rationing in the justice system, and we encourage further work to 

consider the distribution of authority between justice and health systems for determining access 

to public treatment resources.  

 

Second, our work argues that budget cuts for the treatment of justice-ordered individuals can 

have spillover effects to other patients who share the same service system. When resources are 

tight, loss of a significant funding stream may reduce systems’ willingness to accept the financial 
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risk of admitting anyone without guaranteed financing for their treatment, regardless of referral 

source. However, general populations did appear to fare better and even benefit as SACPA lost 

ground, in terms of increased timeliness of treatment for those admitted. These effects suggest a 

kind of recovery from earlier opportunity costs, reinforcing the need for greater attention to the 

system-level effects of these large-scale diversion programs, and their impact on other users of 

the service system. The vast majority of the literature on court-ordered treatment still focuses on 

impacts on its target populations. Policies that affect demand and funding for justice-ordered 

treatment services should consider potential effects on justice-involved and general populations 

alike. 

 

Our analysis has several limitations and suggests potential avenues for future work. First, we 

focus on the system-level effects of budget cuts to California’s state-wide TAI reform, and the 

results may not be applicable to rationing around all TAI reforms. Specifically, loss of budget 

support to cover the cost of treatment services is a particular form of resource scarcity that we 

model as particularly impactful in areas with low staff capacity relative to population burden of 

SUDs. Different forms of resource scarcity may exert different types of rationing pressures, 

necessitating a context-specific approach to potential rationing effects under TAI policies. In 

addition, California’s SACPA involved several unique design features, including consistent 

eligibility criteria which were intended to limit discretion among courts and treatment providers 

regarding access to treatment; this may have tempered the potential effects of the budget loss. 

Resource allocation under TAI will likely be different for states and local jurisdictions with TAI 

policies that afford implementers greater discretion. Second, because our data is episode- and not 

person-based, we are unable to tell whether declines in admissions were attributable to fewer 
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individuals being treated or the same number of patients being treated in fewer episodes during 

the year. Either is cause for concern, in light of the importance of repeated access to treatment to 

address the chronicity of SUDs and potential for relapse. In addition, we are only able to observe 

treatment episodes that actually occurred, limiting our capacity to estimate true wait time. Prior 

evidence shows approximately 40% of people drop off a waiting list within 2 weeks (55). It will 

be useful for future work to address these data limitations and examine the effects of resource 

constraints in TAI at the person-level, and from the first point of contact with the treatment 

system. Third, our analysis of quality focused mainly on process measures and our ability to 

measure patient health is limited. Fourth, due to data limitations we are unable to assess payment 

sources for SUD treatment episodes. It would be useful for future work to explore how changes 

in public funding of justice-ordered treatment influence payer mix and potential cross-

subsidization between patients in the public SUD treatment system, particularly as a potential 

spillover effect. Fifth, we cannot rule out movement of individuals between service areas for 

treatment. Although it is possible areas most burdened by SACPA cuts sent SACPA-eligible 

individuals to a neighboring CBSA for care, we did not observe an increase in admissions in 

comparison areas. If so, this would cause us to overestimate the negative effect of SACPA cuts 

on receipt of care. Sixth, our analysis focuses on care received in publicly funded treatment 

facilities, which does not include 12-step programs, a common complement to formal treatment. 

Although 12-step programs are not considered sufficient treatment under SACPA statutes, there 

is some indication that SACPA implementers were using this option in order to cut costs (77). 

Future work can expand on our results by further studying the type of therapies and recovery 

programs used in TAI, given resource constraints. Lastly, like all difference-in-difference 

studies, our results rely on specific assumptions including parallel evolution of trends in 
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impacted and comparison areas and absence of an unobserved shock that could drive divergent 

trends in the post-cutback period. We address this concern with qualitative examination of trends 

and recommend caution in interpreting estimates for justice-referred episodes in the intermediate 

treatment setting. We also purse a number of sensitivity analyses. Although our results are 

robust, further work is needed to triangulate our findings and extend evidence in this area. 

Since the implementation of SACPA, more than 20 states have considered, and some have 

implemented, similar legislation expanding use of treatment alternatives to incarceration 

(16). The growing demand on SUD treatment systems to support these initiatives raise important 

questions about how to overcome resource constraints and fulfill the promise of TAI without 

compromising community access to SUD treatment systems. We present evidence that 

populations diverted from the criminal justice system systematically lose access to care when 

treatment resources are scarcer, raising ethical questions about whether society should place a 

higher priority on sustaining treatment opportunities that ostensibly serve a social good in 

addition to meeting health needs. While our results are from a specific state context, our paper 

highlights challenges to maintaining treatment alternatives to incarceration that are more general. 

Understanding if TAI can be sustainably implemented across diverse settings, and under 

different forms of resource scarcity, is a natural avenue for future research. 

 

  



 144 

 
 

References 
 
1. Mitchell O MD, Wilson DB  The effectiveness of incarceration- based drug treatment on 
criminal behavior: A systematic review. . Campbell Systematic Reviews. 2012;8(58). 
 
2. Perry AE, Darwin Z, Godfrey C, McDougall C, Lunn J, Glanville J, et al. The effectiveness of 
interventions for drug-using offenders in the courts, secure establishments and the community: a 
systematic review. Subst Use Misuse. 2009;44(3):374-400. 
 
3. Saloner B, Akosa Antwi Y, Maclean JC, Cook B. Access to Health Insurance and Utilization 
of Substance Use Disorder Treatment: Evidence from the Affordable Care Act Dependent 
Coverage Provision. Health Econ. 2018;27(1):50-75. 
 
4. Buck JA. The looming expansion and transformation of public substance abuse treatment 
under the Affordable Care Act. Health Aff (Millwood). 2011;30(8):1402-10. 
 
5. Capoccia VA, Grazier KL, Toal C, Ford JH, 2nd, Gustafson DH. Massachusetts's experience 
suggests coverage alone is insufficient to increase addiction disorders treatment. Health Aff 
(Millwood). 2012;31(5):1000-8. 
 
6. Carr CJ, Xu J, Redko C, Lane DT, Rapp RC, Goris J, et al. Individual and system influences 
on waiting time for substance abuse treatment. J Subst Abuse Treat. 2008;34(2):192-201. 
 
7. McLellan AT, Carise D, Kleber HD. Can the national addiction treatment infrastructure 
support the public's demand for quality care? J Subst Abuse Treat. 2003;25(2):117-21. 
 
8. Andrews C, Abraham A, Grogan CM, Pollack HA, Bersamira C, Humphreys K, et al. Despite 
Resources From The ACA, Most States Do Little To Help Addiction Treatment Programs 
Implement Health Care Reform. Health Aff (Millwood). 2015;34(5):828-35. 
 
9. Horgan CM, Merrick EL. Financing of substance abuse treatment services. Recent Dev 
Alcohol. 2001;15:229-52. 
 
10. Sinaiko AD, McGuire TG. Patient inducement, provider priorities, and resource allocation in 
public mental health systems. J Health Polit Policy Law. 2006;31(6):1075-106. 
 
11. Niv N, Hamilton A, Hser Y-I. Impact of court-mandated substance abuse treatment on 
clinical decision making. J Behav Health Serv Res. 2009;36(4):505-16. 
 
12. Hser Y-I, Teruya C, Brown AH, Huang D, Evans E, Anglin MD. Impact of California's 
Proposition 36 on the drug treatment system: treatment capacity and displacement. American 
journal of public health. 2007;97(1):104-9. 
 



 145 

13. Swanson JW, Van Dorn RA, Swartz MS, Cislo AM, Wilder CM, Moser LL, et al. Robbing 
Peter to pay Paul: did New York State's outpatient commitment program crowd out voluntary 
service recipients? Psychiatr Serv. 2010;61(10):988-95. 
 
14. Anglin MD, Nosyk B, Jaffe A, Urada D, Evans E. Offender diversion into substance use 
disorder treatment: the economic impact of California's proposition 36. American journal of 
public health. 2013;103(6):1096-102. 
 
15. Klein D, Miller RE, Noble A, Speiglman R. Incorporating a public health approach in drug 
law: lessons from local expansion of treatment capacity and access under California's 
Proposition 36. Milbank Q. 2004;82(4):723-57. 
 
16. Urada D, Gardiner C, Anglin MD. Stakeholder Consensus and Circumvention in Drug 
Diversion Programs: Findings from California's Substance Abuse and Crime Prevention Act 
(Proposition 36). Journal of Drug Issues. 2011;41(1):45-67. 
 
17. Urada D, Elizabeth Evans, Joy Yang, Bradley T. Conner, Michael Campos, Ph.D., Lynn 
Brecht, M. Douglas Anglin, Ph.D., Jia Fan, Jeremy Hunter, Beth Rutkowski, Cheryl Teruya,  
Christine Gardiner, Rachel Gonzales, Ph.D., Christine Grella, Richard Rawson, Michael 
Prendergast, Nelson Tiburcio, Ph.D, Bryce Lowe, Katie Shaw, and Yih-Ing Hser. Evaluation of 
Proposition 36: The Substance Abuse and Crime Prevention Act of 2000, 2009 Report. 
University Of California, Los Angeles Integrated Substance Abuse Programs; 2009. 
 
18. Evans E, Li L, Urada D, Anglin MD. Comparative Effectiveness of California's Proposition 
36 and Drug Court Programs Before and After Propensity Score Matching. Crime Delinq. 
2014;60(6):909-38. 
 
19. Cutler DM. Cost shifting or cost cutting?: The incidence of reductions in Medicare payments. 
Tax Policy and the Economy. 1998;12:1-27. 
 
20. Wing C, Simon K, Bello-Gomez RA. Designing Difference in Difference Studies: Best 
Practices for Public Health Policy Research. Annu Rev Public Health. 2018;39:453-69. 
 
21. Percival GL. Exploring the Influence of Local Policy Networks on the Implementation of 
Drug Policy Reform: The Case of California's Substance Abuse and Crime Prevention Act. 
Journal of Public Administration Research and Theory. 2009;19(4):795-815. 
 
22. California Penal Code 1210.1, section 5. 
 
23. Appel J, Backes G, Robbins J. Californi's Proposition 36: A success ripe for refinement and 
replication. Criminology & Public Policy. 2004;3(4):585-92. 
 
24. Ehlers S ZJ. Proposition 36: Five years later. . Washington, DC; 2006. 
 
25. Marlowe DB, Elwork A, Festinger DS, McLellan AT. Drug policy by popular referendum: 
This, too, shall pass. Journal of Substance Abuse Treatment. 2003;25(3):213-21. 



 146 

 
26. Speiglman R, Klein D, Miller R, Noble A. Early implementation of Proposition 36: criminal 
justice and treatment system issues in eight counties. J Psychoactive Drugs. 2003;35 Suppl 
1:133-41. 
 
27. Longshore D UD, Evans E, Hser YI, Prendergast M, Hawken A.  . Evaluation of the 
Substance Abuse and Crime Prevention Act 2004 report. Los Angeles, CA: UCLA Integrated 
Substance Abuse Programs, Programs SttCDoAaD; 2005. 
 
28. Hardy M, Teruya C, Longshore D, Hser Y-I. Initial implementation of California's Substance 
Abuse and Crime Prevention Act: Findings from focus groups in ten counties. Evaluation and 
Program Planning. 2005;28(2):221-32. 
 
29. Hser YI, Teruya C, Evans EA, Longshore D, Grella C, Farabee D. Treating drug-abusing 
offenders. Initial findings from a five-county study on the impact of California's Proposition 36 
on the treatment system and patient outcomes. Eval Rev. 2003;27(5):479-505. 
 
30. Wiley D, Beattie M, Nguyen H, Puckett K, Banerjee K, Poon W. When you assume...the 
reality of implementing a legally mandated substance abuse treatment program. J Psychoactive 
Drugs. 2004;Suppl 2:175-80. 
 
31. Urada D LD, Conner BT. . Evaluation of the Substance Abuse and Crime Prevention Act: 
Final report. . Los Angeles, CA: UCLA Integrated Substance Abuse Programs; 2007 California 
Department of Alcohol and Drug Programs. 
 
32. Programs CDoAaD. Substance Abuse and Crime Prevention Act of 2000: Second Annual 
Report to the Legislature. 2003. 
 
33. Finance CDo. Governor’s budget 2009–10 Sacramento, CA2009 [Available from: 
http://www.ebudget.ca.gov/. 
 
34. Ford WE, Bernard L. Brookes, Stephanie Hauser. Substance Abuse and Crime Prevention 
Act of 2000: Analysis of FY 2004/05 Plans from the 58 Counties. Washington, DC: Health 
Systems Research, Inc.; 2005. 
 
35. Richman J. California cuts of Prop. 36 drug treatment funding called ‘a harm that keeps on 
hurting’. The Mercury News. 2009. 
 
36. Josh Richman BP. Money is gone, but Proposition 36’s drug-treatment mandate remains. The 
Mercury News. 2011. 
 
37. Jaffe A, Anglin, D.M., Urada, D., Evans, E. Jurisdictional Variation in the Economic Impact 
of California’s Proposition 36 Drug Offender Diversion Program. Journal of Alcoholism & Drug 
Dependence. 2014;2(158). 
 



 147 

38. Borzekowski R. Measuring the cost impact of hospital information systems: 1987-1994. J 
Health Econ. 2009;28(5):938-49. 
 
39. Dafny LS. How Do Hospitals Respond to Price Changes? Am Econ Rev. 2005;95(5):1525-
47. 
 
40. Gruber J. The effect of competitive pressure on charity: hospital responses to price shopping 
in California. J Health Econ. 1994;13(2):183-212. 
 
41. Konetzka RT, Zhu J, Sochalski J, Volpp KG. Managed care and hospital cost containment. 
Inquiry. 2008;45(1):98-111. 
 
42. Seshamani M, Schwartz JS, Volpp KG. The effect of cuts in medicare reimbursement on 
hospital mortality. Health Serv Res. 2006;41(3 Pt 1):683-700. 
 
43. Shen YC, Wu VY. Reductions in Medicare payments and patient outcomes: an analysis of 5 
leading Medicare conditions. Med Care. 2013;51(11):970-7. 
 
44. Volpp KG, Konetzka RT, Zhu J, Parsons L, Peterson E, National Registry of Myocardial 
Infarction I. Effect of cuts in Medicare reimbursement on process and outcome of care for acute 
myocardial infarction patients. Circulation. 2005;112(15):2268-75. 
 
45. Wu VY, Shen YC. Long-term impact of medicare payment reductions on patient outcomes. 
Health Serv Res. 2014;49(5):1596-615. 
 
46. Programs CDoAaD. Substance Abuse and Crime Prevention Act of 2000: Third Annual 
Report to the Legislature. 2004. 
 
47. Petrila J. Courts As Gatekeepers In Managed Care Settings. Health Affairs. 1998;17(2):109-
17. 
 
48. Lin F LA, Sansom SL, Wolitski RJ. Estimating the Impact of State Budget Cuts and 
Redirection of Prevention Resources on the HIV Epidemic in 59 California Local Health 
Departments. . PLoS ONE  2013;8(3):e55713. 
 
49. Ebi KL, Berry P, Hayes K, Boyer C, Sellers S, Enright PM, et al. Stress Testing the Capacity 
of Health Systems to Manage Climate Change-Related Shocks and Stresses. Int J Environ Res 
Public Health. 2018;15(11). 
 
50. Michela Nardo MS, Andrea Saltelli and Stefano Tarantola, Anders Hoffmann and Enrico 
Giovannini. Handbook on Constructing Composite Indicators: Methodology and User Guide. 
OECD; 2008. 
 
51. Eisenberg JM, Power EJ. Transforming Insurance Coverage Into Quality Health CareVoltage 
Drops From Potential to Delivered Quality. JAMA. 2000;284(16):2100-7. 
 



 148 

52. Daniels N, Charvel S, Gelpi AH, Porteny T, Urrutia J. Role of the Courts in the Progressive 
Realization of the Right to Health: Between the Threat and the Promise of Judicialization in 
Mexico. Health Systems & Reform. 2015;1(3):229-34. 
 
53. Dittrich R, Cubillos L, Gostin L, Chalkidou K, Li R. The International Right to Health: What 
Does It Mean in Legal Practice and How Can It Affect Priority Setting for Universal Health 
Coverage? Health Systems & Reform. 2016;2(1):23-31. 
 
54. Daniels N. Is There a Right to Health Care and, If So, What Does It Encompass? In: Singer 
HKaP, editor. A Companion to Bioethics 2010. 
 
55. Kaplan EH, Johri M. Treatment on demand: an operational model. Health Care Manag Sci. 
2000;3(3):171-83. 
 
56. Chun J, Guydish JR, Silber E, Gleghorn A. Drug treatment outcomes for persons on waiting 
lists. Am J Drug Alcohol Abuse. 2008;34(5):526-33. 
 
57. Festinger DS, Lamb RJ, Kountz MR, Kirby KC, Marlowe D. Pretreatment dropout as a 
function of treatment delay and client variables. Addictive Behaviors. 1995;20(1):111-5. 
 
58. U.S. Department of Health and Human Services SAaMHSA, Center for Behavioral Health 
Statistics and Quality. Treatment Episode Data Set - Discharges - concatenated, 2006 to 2014. 
2016. 
 
59. Batts K, Pemberton M, Bose J, Weimer B, Henderson L, Penne M, et al. Comparing and 
Evaluating Substance Use Treatment Utilization Estimates from the National Survey on Drug 
Use and Health and Other Data Sources.  CBHSQ Data Review. Rockville (MD)2012. p. 1-120. 
 
60. Jena AB, Goldman DP. Growing Internet use may help explain the rise in prescription drug 
abuse in the United States. Health Aff (Millwood). 2011;30(6):1192-9. 
 
61. Pacula RL, Powell D, Heaton P, Sevigny EL. Assessing the effects of medical marijuana 
laws on marijuana use: the devil is in the details. J Policy Anal Manage. 2015;34(1):7-31. 
 
62. Dave D, Mukerjee S. Mental health parity legislation, cost-sharing and substance-abuse 
treatment admissions. Health Econ. 2011;20(2):161-83. 
 
63. Acevedo A, Garnick D, Ritter G, Lundgren L, Horgan C. Admissions to detoxification after 
treatment: Does engagement make a difference? Subst Abus. 2016;37(2):364-71. 
 
64. Forum NQ. NQF Endorsed Standards 2014 2014 [Available from: 
http://www.qualityforum.org/Home.aspx. 
 
65. Simpson DD. Treatment for drug abuse. Follow-up outcomes and length of time spent. Arch 
Gen Psychiatry. 1981;38(8):875-80. 
 



 149 

66. Abuse NIoD. Principles of Drug Addiction Treatment: A Research-Based Guide. 2018. 
 
67. McCorry F, Garnick DW, Bartlett J, Cotter F, Chalk M. Developing performance measures 
for alcohol and other drug services in managed care plans. Washington Circle Group. Jt Comm J 
Qual Improv. 2000;26(11):633-43. 
 
68. Carpenter C MC, Rees DI. . Economic conditions, illicit drug use, and substance use 
disorders in the United States Working Paper No 22051. National Bureau of Economic 
Research2016. 
 
69. Abadie AA, S.; Imbens, G. W.; Wooldridge, J. When should you adjust standard errors for 
clustering? NBER Working Paper No 24003. National Bureau of Economic Research 2017. 
 
70. Cameron A TP. Microeconometrics: methods and applications. New York, NY: Cambridge 
University Press; 2005. 
 
71. Kolstad JT, Kowalski AE. The Impact of Health Care Reform on Hospital and Preventive 
Care: Evidence from Massachusetts(). J Public Econ. 2012;96(11-12):909-29. 
 
72. Carroll C, Chernew M, Fendrick AM, Thompson J, Rose S. Effects of episode-based 
payment on health care spending and utilization: Evidence from perinatal care in Arkansas. J 
Health Econ. 2018;61:47-62. 
 
73. Longshore D, Elizabeth Evans, Darren Urada, Cheryl Teruya, Mary Hardy, Yih-Ing Hser, 
Michael Prendergast, and Susan Ettner. Evaluation of the Substance Abuse and Crime 
Prevention Act 2002 Report. Department of Alcohol and Drug Programs: UCLA, Integrated 
Substance Abuse Programs; 2003. 
 
74. Jaffe A, Du J, Huang D, Hser Y-I. Drug-abusing offenders with comorbid mental disorders: 
Problem severity, treatment participation, and recidivism. Journal of Substance Abuse 
Treatment. 2012;43(2):244-50. 
 
75. Solon G, Haider SJ, Wooldridge JM. What Are We Weighting For? Journal of Human 
Resources. 2015;50(2):301-16. 
 
76. Golberstein E, Gonzales G, Sommers BD. California's Early ACA Expansion Increased 
Coverage And Reduced Out-Of-Pocket Spending For The State's Low-Income Population. 
Health affairs (Project Hope). 2015;34(10):1688-94. 
 
77. A Model Design for the Implementation of SACPA: Making Prop. 36 Work in Your County. 
Center on Juvenile and Criminal Justice; Drug Policy Alliance; 2002. 
 
78. LaPelle NR, Zapka J, Ockene JK. Sustainability of public health programs: the example of 
tobacco treatment services in Massachusetts. American journal of public health. 
2006;96(8):1363-9. 
 



 150 

79. Hanefeld J, Mayhew S, Legido-Quigley H, Martineau F, Karanikolos M, Blanchet K, et al. 
Towards an understanding of resilience: responding to health systems shocks. Health Policy 
Plan. 2018;33(3):355-67. 
 
80. Jacobs R, Peter Smith, Maria Goddard. Measuring performance: An examination of 
composite performance indicators. University of York, Centre for Health Economics.  Contract 
No.: 29. 
 
 
 
  



 151 

 
 

APPENDIX 1 
 
 

Stakeholder Semi-Structured Interview Guide 
(Essay 2) 

 
 
  



 152 

Thanks for agreeing to chat today. We are interested in learning more about your experiences 

and perceptions about using a patient’s social support to determine eligibility for organ 

transplantation.  

 

Before we begin with that, can you tell me a bit more about yourself? For example, how many 

years have you been involved with transplant, and how many years at your current center? 

Which organ programs are you involved with?   

 

Section 1: Assessment and Evaluation of Social Support  

1. Can you tell me how your center defines or conceptualizes social support? What are you 

usually looking for in the course of your assessment?   

2. Can you share with me why you think it is important to assess a patient’s social support? 

What does it tell you about a patient’s suitability for transplant?  

3. What do you think is the evidence-base for using social support to determine transplant 

eligibility?  

4. Can you tell me what about a patient’s social support at listing is telling you about their 

support at transplant? 

5. In listing meetings, how confident do you feel about your perception/estimation of a patient’s 

social support?  Can you tell me about a time in which you were surprised by how well or 

poorly a patient ended up doing with a transplant, considering the level of social support he 

or she had at the time of listing?  
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6. Can you tell me more about a case in which it was clear that a patient had adequate social 

support, as compared to a case in which it was clear that a patient lacked adequate social 

support? 

7. Can you share with me how social support is discussed in listing meetings? How do you 

decide what whether to recommend transplantation? Do people always agree? How do you 

reach agreement? How do you resolve disagreement? 

 

Section 2: Populations impacted and interventions 

8. What kind of barriers stand in the way of patients demonstrating adequate social support? Do 

their supports ever face barriers? 

9. Are there some patients, or types or groups of patients, that consistently have greater 

difficulty meeting the social support threshold? 

10.  How do you handle patients that don’t have social support, or who need help after 

transplant? Does your center have any interventions? What kind of supports do you wish 

were available to patients who don’t have reliable social supports?  

11. Can you tell me how your center came to develop its approach to social support? How often 

does your team update/revise the protocol or discuss how it is working? Who is in charge of 

that? 

 

 Section 3: Variation, Risk, and Goals  

12. Different centers may evaluate and use social support differently. How do you feel about 

this?  
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13. Centers are under a lot of pressure to both list and consider outcomes, especially recently 

with more stringent monitoring of outcomes.  In your experience, how has this affected 

deliberation in listing meetings, and in particular, considerations about social support, if at 

all?  

14. Thinking about your role in this process of patient evaluation, what are your goals for a 

listing decision? Does this ever conflict with your goals for patient care? 

 

Section 4: Social Support in the Future  

15. Do you think social support should continue to be used to evaluate patients for listing? Why? 

Are any changes needed? 

16. Is there anything else that I haven’t asked about that you think it would be helpful for us to 

know? 
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A.1. Components of the SACPA-bite 
 
To quantify the overall importance of declines in SACPA funding, we form a two-part measure 

of the SACPA-bite – the relative impact of SACPA funding cuts on SUD treatment systems’ 

ability to meet population health needs in their service area. The SACPA-bite is a measure of the 

per-capita reduction in funds available to CBSAs for financing SACPA-mandated activities and 

treatment services, scaled by a factor reflecting the baseline strain in the CBSA’s local SUD 

treatment system. Our use of a two-part measure to model the burden of SACPA cuts is based on 

the thesis, developed in a substantial literature on health system resilience to external shocks, that 

the burden of a funding shortfall on treatment systems’ capacity to meet population health needs 

increases with the underlying vulnerability of the treatment system (49, 78, 79). The SACPA-bite 

measure incorporates two sources of variation within California that can influence how SACPA 

cuts at the state level impact local treatment systems’ ability to meet population health needs, 

specifically, the magnitude of the funding loss in each CBSA service area (per total population), 

and the presence of excess need in the CBSA relative to the available resources for treating 

SUDs prior to SACPA cuts, signaling a strained treatment system. The magnitude of the funding 

loss reflects the level at which the local SACPA program was funded prior to budget cuts; large 

per capita funding losses suggest the local SACPA program was receiving relatively high levels 

of funding from the state and, by implication, may have played a relatively important role in 

meeting SUD treatment needs in the service area. Strained treatment systems, meanwhile, rely 

heavily on existing treatment resources and programs to execute their core function of meeting 

SUD treatment needs in their service area, rendering their ability to meet population health needs 

vulnerable even to resource losses on the margin. As such, we expect the burden of the SACPA 

budget cut is greatest in high-loss, high-strain areas.  
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Identifying “high loss” areas: We start by estimating the expected per-capita shortfall of funding 

for SACPA-mandated services under the 2009-2010 California state budget for the 24 core-based 

statistical areas in California that are the focus of our main analyses. We use annual county 

SACPA funding levels prior to the budget loss to approximate what counties would have 

received had their SACPA funding continued in the same fashion after 2008. These data are 

publicly available for each county from 2002-2005 in annual reports prepared for SAMHSA and 

the California Department of Alcohol and Drug Programs; we use data from 2005 and aggregate 

up to the CBSA-level (analysis of 58 county plans).20 The expected funding shortfall from 

SACPA cutbacks averaged -$3.48 per capita, with a standard deviation of $0.58 (Table A.1).  

 
Table A.1. Summary statistics for SACPA funding shortfall per capita 

 Mean Std. Minimum Median Maximum Obs. 
Shortfall  -$3.48 $0.58 -$2.68 -$3.42 -$5.11 24 
 
 
Identifying “high strain” areas: The second part of the SACPA-bite is formed by a measure of 

SUD treatment system strain. To measure system strain, we construct a composite indicator 

which combines information about population burden of SUDs and available resources to treat 

SUDs for each of the 24 selected core-based statistical areas. A composite indicator is an 

aggregated index comprising individual performance indicators, which together measure a multi-

dimensional construct. The composite indicator is an index of relative attainment, since it reflects 

 
20 Although data on county SACPA funding levels are not available for the period immediately preceding the 
SACPA cuts (2006-2008), we expect there was little change from 2003-2005 county funding levels. Data from 
2003-2005 demonstrate that funds received by counties varied little over time, likely owing to use of a 
predetermined county funding distribution formula, which dictated county receipt of funds through 2008. Changes 
in county funding over time are small in absolute terms, and generally do not affect county’s positions relative to 
one another in terms of the level of funding received. (34. Ford WE, Bernard L. Brookes, Stephanie Hauser. 
Substance Abuse and Crime Prevention Act of 2000: Analysis of FY 2004/05 Plans from the 58 Counties. 
Washington, DC: Health Systems Research, Inc.; 2005.)  
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the relative values of the underlying individual performance indicators. Composite indicators are 

increasingly being used in health policy to measure performance on complex or difficult to 

observe phenomena (e.g., quality, resilience, efficiency) and to compare and rank health 

institutions and systems (80). A composite indicator is particularly useful for our analysis, since 

treatment system strain is a complex phenomenon related to multiple aspects of a treatment 

environment, including the potential demands on the system and its capacity to render service. 

We therefore develop a composite indicator in order to classify 24 California CBSAs on the 

basis of their system strain. Because composite indicators are the result of several theoretical and 

analytic choices, consensus in the field supports explicating steps for the construction of 

indicators (50). We follow established guidelines for the construction and use of composite 

indicators detailed in the OECD Handbook for researchers and practitioners (50). 

 

A.1.1 System Strain Composite Indicator: Theoretical framework, variable 

selection, and data quality 

 

Our treatment system strain composite indicator is composed of two dimensions: population 

need for treatment services and system capacity to render treatment services. Specifically, we 

model strained treatment systems as those in which local population need for treatment is 

relatively high and system capacity to render treatment is relatively low, compared to systems in 

other areas. We measure system strain at the CBSA level during a baseline period of 2004-2006 

(prior to the start of the study period) necessitating identification of theoretically relevant and 

analytically sound indicators that can be measured at CBSA-level or below (e.g., at the county-

level) in California during that period. 
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The need dimension of the composite is composed of two independent indicators: health 

consequences of SUDs and criminal justice consequences of SUDs. These indicators were 

chosen to reflect the multiple ways in which a high population prevalence of SUDs may 

manifest; specifically, as ill health related to drug or alcohol misuse and as high occurrence of 

illicit drug activity. Selection of variables to represent each indicator was conducted based on a 

literature review, assessment of available data sources and their coverage and quality, and 

qualitative discussion with two health care economists focused on MH/SUD policy. For the 

health consequences indicator, we focus on poisoning injuries (overdoses), which capture health 

consequences of SUDs whose occurrence is not directly tied to interactions with the treatment 

system (e.g., receipt of an SUD diagnosis, referral to a specialty provider), thereby limiting the 

dependence of our estimates of population need on facts about the local treatment landscape 

(confounding need with capacity considerations). We consider three candidate variables, 

including deaths from drug overdose, non-fatal drug-overdose visits to the emergency 

department, and non-fatal drug overdose hospitalizations. These data are publicly available from 

the California Department of Public Health EpiCenter and complete at the county-level for 2006. 

For each overdose variable, we aggregate raw counts to the CBSA-year level and calculate a 

population rate based on the total population in the CBSA. In the final indicator, we use only 

“deaths from drug overdose” in order to minimize contamination of our population need 

estimates by facts about user proximity to a hospital and in order to limit redundancy within the 

health consequences indicator; however, we test the robustness of the final composite indicator 

to different sets of included variables. For the criminal justice consequences indicator, we proxy 

for drug-related crime with a measure of drug-related felony arrests. Drug-related felony arrests 
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are defined as. These data are publicly available and complete at the county-level annually for 

2004-2006 from California’s Department of Justice Open Justice Initiative; we aggregate raw 

counts of felony arrests to the CBSA-year level and calculate a population rate for each year 

based on the total population in the CBSA, then average rates across 2004-2006 to ensure the 

reliability of the measure. 

 

The capacity dimension of the composite is composed of one indicator: human resources 

available for the delivery of SUD treatment. This indicator was chosen in order to capture a key 

resource for the delivery of SUD treatment that reflects service capacity both across a broad 

scope of treatment settings (compared to, e.g., residential beds) and at a relatively fine level of 

detail (compared to, e.g., count of treatment facilities). We use data from the Quarterly Census of 

Employment and Wages (QCEW), publicly available from the US Bureau of Labor Statistics, to 

measure average monthly employment in the MH/SUD sector. These data are available at the 

county-level annually for 2004-2006 and cover employment in outpatient MH/SUD centers, 

offices of mental health practitioners and physicians, residential MH/SUD facilities, and 

psychiatric/SUD hospitals. In the raw data set, observations are missing due to suppression of 

data to protect the identity of cooperating employers, affecting 37% of potential observations for 

outpatient MH/SUD centers, 12% for offices of mental health practitioners and physicians, 22% 

for residential MH/SUD facilities, and 69% for psychiatric/SUD hospitals. Observations are 

differentially missing in small counties. We use single regression imputation to predict missing 

values for employment in each treatment setting (e.g., in outpatient MH/SUD centers), based on 

the number of establishments reported in that treatment setting (also from the QCEW), county 

population, year, and dummy indicators for county. For each variable we aggregate raw counts to 
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the CBSA-year level and calculate a population rate for each year based on the total population 

in the CBSA, then average rates across 2004-2006 to ensure reliability of the measure.  

 

A.1.2. System Strain Composite Indicator: Descriptive statistics and structure of the 

data 

 

Selection of individual indicators should ensure that the composite is statistically well-balanced, 

i.e., that variables measuring the same dimension have an adequate degree of correlation, no 

single indicator exerts an undue outsize influence on the composite, and selected sub-groups of 

indicators are measuring a single cohesive construct (50). For this, it is necessary to examine the 

structure of the dataset, to assess how indicators relate to one another and would perform in 

combination.  

 

I begin by investigating pairwise correlations for variables making up each of the need and 

capacity dimensions (Tables A.2, A.3). Within a single dimension, negative correlations between 

variables suggest that the variables are inconsistent in describing the same phenomenon, while 

high pairwise correlations (e.g., above 0.80) imply that one of the two variables is redundant in 

describing the phenomenon and can be eliminated (50). In the capacity dimension, the chosen 

variables generally display a positive and moderate degree of correlation, with the exception of 

the variable pair “employment in psych/SUD hospital” and “employment in MH/SUD 

outpatient,” which displays a negative correlation; we flag this pair for further consideration. In 

the need dimension, we flag “non-fatal overdose ED visits” and “non-fatal overdose 

hospitalizations,” each of which display a negative correlation with the criminal justice 
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consequences indicator (“felony arrests”) in the same dimension. In light of this apparent 

inconsistency between variables, as well as qualitative concerns about including indicators that 

may contaminate the need dimension with facts about the local treatment landscape, we decide to 

drop “overdose related ED” and “overdose related hospitalization” variables from the health 

consequences indicator, proceeding with “deaths from drug overdose” as the sole variable to 

represent this aspect of the need dimension.  

 

Table A.2. Pairwise correlations for need variables 

 Drug-related 
felony arrests 

Deaths from 
drug overdose 

Non-fatal 
overdose 
ED visits 

Non-fatal 
overdose 
hospitalizations 

Drug-related felony arrests 1.000    

Deaths from drug overdose 0.1761 1.000   

Non-fatal overdose ED visits -0.0088 0.3904 1.000  

Non-fatal overdose hospitalizations -0.3419 0.4697 0.6061 1.000 

 
 
 
Table A.3. Pairwise correlations for capacity variables 

 
Employ in 
psych/SUD 
hospital 

Employ in 
MH/SUD 
residential 

Employ in 
office of MH 
practitioner or 
physician 

Employ in 
MH/SUD 
outpatient 

Employ in psych/SUD hospital 1.000    

Employ in MH/SUD residential 0.5455 1.000   

Employ in office of MH 
practitioner/physician 

0.243 0.3002 1.000  

Employ in MH/SUD outpatient -0.0488 0.2602 0.5042 1.000 

 
 

We next examine univariate statistics for each indicator variable (Table A.4). When 

standardized, variables with extreme values have a greater effect on the composite indicator, 

potentially exerting outsize influence on the score that each CBSA receives for system strain 

(50). We flag the variable “employment in psych/SUD hospital,” which ranges widely from zero 
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to 2168.24 employees per 100k population. Including this variable in the system strain composite 

would greatly reduce estimates of system strain for the CBSAs in which psychiatric/SUD 

hospitals are located, even though hospitals are not a routine source of treatment on the SUD 

continuum of care and may serve a broader area than the CBSA in which they are located. In 

order to avoid inflating an area’s apparent resources for treating SUDs, and due to poor data 

quality for this variable, we drop “rate of employment in psych/SUD hospital” from the capacity 

dimension and proceed with rate of employment in outpatient, office-based, and residential 

MH/SUD establishments only. 

 
Table A.4. Univariate statistics for variables considered in construction of system strain 
indicator 

 mean s.d. min median max range Obs. 

Need Items (per 100k population)       

Overdose death 7.3 3.605 0.951 7.642 14.95  24 

Drug-related felony arrest 373.21 92.48 237.08 359.63 544.55  72 

Capacity Items (per 100k population)       

Employ in psychiatric/SUD hospital 157.06 464.81 0.00 20.39 2168.24 2168.2 72 

Employ in residential MH/SUD 65.74 50.347 14.754 47.051 231.54  72 
Employ in office of MH 
practitioner/physician 

21.02 14.43 0.00 17.59 60.29  72 

Employ in outpatient MH/SUD 19.85 11.51 0.00 18.43 47.31  72 

 
 

We next study how well the selected variables describe a cohesive construct within each 

dimension of the system strain composite. Variables that display a low internal consistency with 

others in the same dimension may be measuring different facets of the phenomenon, suggesting 

that a high score on one variable would not fully compensate for a low score on the other (50). 

We normalize each indicator using z-scores and use Cronbach’s coefficient alpha to measure the 

internal consistency among the selected variables within each dimension. In the need dimension, 

population rates of drug-related felony arrests and deaths from drug overdose display low 



 164 

internal consistency, suggesting that these variables measure different facets of population need 

for SUD treatment (alpha=0.2921). Within the capacity dimension, annual employment in 

MH/SUD outpatient, residential, and office settings per total population appear to measure 

similar facets of the capacity construct (alpha=0.6319).  

 

A.1.3. System Strain Composite Indicator: Normalization, Weighting and  

Aggregation of Individual Indicators 

 

Combining indicators requires normalizing variables, aligning the objectives of each indicator, 

applying weights to reflect the relative importance of individual indicators and dimensions in the 

composite indicator, and aggregating across variables and indicators to form the composite (50). 

We normalize each indicator to a common scale with a mean of zero and standard deviation of 

one (z-scores). Values for each variable in the capacity dimension are multiplied by -1 to reverse 

their sign, such that a low score on system capacity contributes to a higher score on the system 

strain composite. In order to avoid values equal to 0 or 1, which may cause computational 

inconsistencies in the aggregation step, we apply a correction factor of +5 to each standardized 

variable, producing a mean of 5 for each. We weight each indicator of the composite, i.e., 

criminal justice consequences of SUDs, health consequences of SUDs, and human resources for 

delivering treatment services, equally. Equal weighting of individual indicators that represent 

distinct aspects of a multi-dimensional construct is a common approach, consistent with the 

framework of the system strain indicator, and defensible when there is a lack of rationale (e.g., 

data from preference elicitation methods, theory-based relationship between indicators) for 

adopting a particular weighting scheme (50).  
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Approaches to aggregation of variables depend on their qualitative and statistical relationships 

(50). Variables for criminal justice consequences of SUDs and health consequences of SUDs 

measure qualitatively different facets of the need construct and display low internal consistency, 

suggesting that a high rate of felony arrests may not fully offset a low rate of deaths from drug 

overdoses when estimating population burden of SUDs (and vice versa). As such, we apply a 

geometric aggregation method. This approach, which makes use of the geometric mean to 

combine values, has the advantage of allowing partial but not full compensability between 

indicators (50). By contrast, variables in the capacity dimension (i.e., employment in outpatient, 

office-based, and residential MH/SUD establishments), form an internally consistent scale of 

human resources for treatment and thus can be aggregated in a linear manner, making use of the 

arithmetic mean. (50) Across need and capacity dimensions, which measure qualitatively distinct 

aspects of system strain, we apply a geometric aggregation method. The calculation of the 

composite score is as follows (all variables expressed as standardized scores): 

 

System Strain = [Z-DrugArrests * Z-OverdoseDeaths *  

(Z-EmployOutpatient + Z-EmployOffice + Z-EmployResidential)/3] ^(1/3) 

 

The system strain composite indicator ranks the 24 CBSAs according to their relative degree of 

strain. CBSAs with a higher score on the index display higher system strain, while those with 

lower scores display lower system strain. Nearly 50% of CBSAs display a strain score above the 

average value (Table A.5). Figure A.1 shows how CBSAs rank relative to one another. 
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Table A.5. Summary statistics for system strain composite indicator 
 obs. mean s.d. min median max range 

Raw values 24 4.90 0.54 3.62 4.78 5.78 2.16 

Rescaled to 0-100 scale 24 59.4 25.7 0 53.88 100 100 
 
 
 
Figure A.1: Performance of 24 CBSA service areas on system strain composite indicator 

 
*Notes: CBSA service areas are ordered based on population size in 2006, from smallest to largest  
 

 
 
A.1.4. System Strain Composite Indicator: robustness and sensitivity  

 

In this section, we assess the robustness of our composite indicator by pursuing a variety of 

specification checks, focusing on choice of variables for estimating population need for 

treatment and aggregation methods (50). Box A.1 shows a matrix of alternatives for construction 

of the composite indicator. Correlations between various indicator alternatives can provide an 
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indication of the sensitivity of the composite indicator values to different design choices (50). 

First, we explore the sensitivity of the composite indicator values and CBSA rankings to the 

choice of variables in the composite, holding other factors (i.e., aggregation method) constant 

(Box A.1, column 2). In table A.6 we find that our system strain composite indicator is highly 

correlated with alternate indicators that include/exclude alternative measures of population need. 

We assess whether the score each CBSA receives using an alternate indicator ranks it in a 

different quartile. We expect that paring the indicator down to include only criminal justice 

consequences or health consequences of SUDs will impact rankings, because each represents a 

different aspect of SUD burden, whereas rankings will be relatively robust to inclusion of ED 

visits and hospitalizations, which may be redundant with overdose deaths. We find this is 

generally true; relative to the main indicator, 7 CBSAs change quartile when only arrests are 

included, 11 when only overdose deaths are included, 3 when arrests, deaths, and overdose-

related ED visits are included, and 5 when arrests, deaths, overdose-related ED visits and 

hospitalizations are included. None move more than one quartile up or down. We repeat similar 

sensitivity analyses focusing on alternate aggregation methods, comparing our combined 

approach with linear and geometric approaches, holding other factors (i.e., indicators included) 

constant (Box A.1, row 2). In table A.7 we find that our system strain composite indicator is 

highly correlated with alternate indicators that aggregate variables differently, suggesting it is 

robust to the choice of aggregation approach. Relative to the main indicator, 7 CBSAs change 

quartile when linear aggregation is used, 9 when geometric aggregation is used. None move 

more than one quartile up or down.  
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Box A.1: Matrix of composite indicator alternatives for robustness analyses 

Variables included in 
need dimension 

 
Aggregation 
Approach  

Combined  Linear only Geometric only 

Drug felony arrest, deaths 
from overdose 

 
BASE CASE: 

(Arrest * Death * ((outpatient 
employ + mhoffice employ + 
residential employ)/3)) ^(1/3) 

 

(Arrest + Death + 
outpatient employ + 
mhoffice employ + 
residential employ)/5 

(Arrest * Death * 
outpatient employ * mh 

office employ * 
residential employ) ^(1/5) 

Drug felony arrest 
(Arrest * ((outpatient employ 

+ mhoffice employ + 
residential employ)/3)) ^(1/2) 

(Arrest + outpatient 
employ + mhoffice 
employ + residential 

employ)/4 

(Arrest * outpatient 
employ * mhoffice 
employ * residential 
employ)^(1/4) 

Deaths from overdose 
(Death * ((outpatient employ 

+ mhoffice employ + 
residential employ)/3)) ^(1/2) 

(Death + outpatient 
employ + mhoffice 
employ + residential 

employ)/4 

(Death * outpatient 
employ * mhoffice 
employ * residential 
employ)^(1/4) 

Drug felony arrest, deaths 
from overdose, non-fatal 
overdose related ED visits 

(Arrest * (Death + ED)/2) * 
((outpatient employ + 
mhoffice employ + 

residential employ)/3)) ^(1/3) 

(Arrest + Death + ED 
+ outpatient employ + 
mh office employ + 
residential employ) /6 

(Arrest * Death * ED * 
outpatient employ * mh 

office employ * 
residential employ) ^(1/6) 

Drug felony arrest, deaths 
from overdose, non-fatal 
overdose related ED visits 
and hospitalizations 

(Arrest * (Death + ED + 
Hospital)/3) * ((oupatient 
employ + mhoffice employ + 
residential employ)/3)) ^(1/3) 

(Arrest + Death + ED 
+ hospitalization + 
outpatient employ + 
mh office employ + 
residential employ) /7 

(Arrest * Death * ED * 
hospitalization * 

outpatient employ * mh 
office employ * 

residential employ) ^(1/7) 
 
 
Table A.6. Pairwise correlations across composite indicators based on inclusion/exclusion 
of variables in the need dimension 
Included variables in 
need dimension 

Drug felony 
arrest, deaths 
from overdose 

Drug felony arrest, deaths 
from overdose 

1 

Drug felony arrest 0.8837 

Deaths from overdose 0.8076 

Drug felony arrest, deaths 
from overdose, non-fatal 
overdose related ED visits 

0.9582 

Drug felony arrest, deaths 
from overdose, non-fatal 
overdose related ED visits 
and hospitalizations 

0.9458 

*Notes: Aggregation method is additive within capacity dimension,  
geometric with need and across dimensions. Based on composite  
scores for each of 24 CBSAs. 
 
 



 169 

Table A.7. Pairwise correlations across methods of aggregation 
Aggregation approach Combined 

Combined 1.000 

Linear 0.8947 

Geometric 0.8849 
*Notes: Included indicators are standardized population rates of drug felony arrests, deaths from overdose, and 
employment in outpatient, office-based, and residential MH/SUD establishments. Based on composite scores for 
each 24 California CBSAs. 
 

 

A.1.5 Calculating and using the SACPA-bite 

 

The SACPA-bite is the combination of the SACPA funding shortfall per capita and system strain 

score in each CBSA service area. Figure A.2 shows how these two factors relate to one another 

for each of 24 CBSAs.  

 
Figure A.2:  Scatter plot of SACPA funding shortfall per capita vs. system strain for 24 
CBSAs 
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We construct a single SACPA-bite score for each CBSA by multiplying SACPA funding 

shortfall per capita and system strain score. Table A.8 provides descriptive statistics. The 

SACPA-bite ranks the 24 CBSAs according to the relative impact of SACPA budget cuts on 

their treatment system’s ability to meet local population health needs. Service areas that 

experience a large SACPA funding shortfall per capita and have a relatively strained treatment 

system will rank near the top of the SACPA-bite index, representing a large burden from SACPA 

budget cuts, and vice versa. Figure A.3 shows how CBSAs rank relative to one another. 

 
 
Table A.8. Summary Statistics on SACPA Bite 
  Value  

Statistic 
SACPA funding  
shortfall per 
capita 

System Strain  
(unitless score on 0-100 

scale) * 

SACPA-bite  
(unitless score on 0-100 

scale) ** 
Mean -$3.48 59.4 45.7 
Standard 
Deviation 

$0.58 25.7 26.5 

Minimum -$2.68 0 0 
25th percentile -$3.05 43.1 19.9 
Median -$3.42 53.9 46.4 
75th percentile -$3.82 79.0 61.5 
Maximum -$5.11 100 100 
Number of 
service areas 24 24 24 
*System strain composite is a rescaled 0-100 composite index of the burden of managing health and criminal justice 
consequences of SUDs on system resources, with higher values indicating higher strain in the system.  
*SACPA-bite is a rescaled 0-100 composite index of the SACPA funding shortfall per capita in a service area 
multiplied by system strain in the service area, with higher values indicating greater impact of SACPA funding 
cutbacks. 
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Figure A.3: Relative importance of SACPA funding cuts for meeting health needs in 24 
CBSAs 

 
*Notes: CBSA service areas are ordered based on population size in 2006, from smallest to largest  
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A.2. Construction of analytic sample 
 
Constructing year of admission: We use TEDS-D data on treatment episodes occurring in 

California that began between 2006-2013 and had concluded by 2014, of which there are 

1,440,616 episodes. The TEDS-D dates episodes based on the year of discharge; we constructed 

an admission year based on the year of the discharge and duration of the treatment episode. We 

constructed the admission year based on the discharge year and reported duration of the 

treatment episode. Duration of treatment episode is an ordinal variable coded as follows: one bin 

per day for episodes lasting between 1-30 days (i.e., 1, 2, 3, 4, 5, etc.), then bins for each of 31-

45 days, 46-60 days, 61-90 days, 91-120 days, 121-180 days, 181-365 days, 366 or more days. 

We calculated the probability of a treatment episode beginning in the year prior to the reported 

discharge year by subtracting the reported duration of the treatment episode (using the midpoint 

for bins with a day range) from 365 total days in a year. For episodes that had a greater than 50% 

probability of beginning in the year prior to the discharge year (i.e., episodes lasting 181-365 or 

366 or more days), we assigned an admission year one year prior to the discharge year. Although 

episodes lasting 366 or more days could have begun two years prior to the reported discharge 

year, we did not have sufficient data to calculate the probability of this occurring and decided to 

assign all of these episodes to the year prior. Based on this, on average 83% of episodes per 

discharge year were assigned the same admission year as discharge year, and 17% were assigned 

an admission year of one year prior. 

 

Analytic sample: We made several exclusions to form our main analytic samples of justice-

referred and other-referred treatment episodes (Table A.9). First, we excluded episodes for which 

geographic data was missing. Second, we excluded episodes for minors (below 18 years of age), 
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who are not eligible for SACPA. Third, to ensure that our sample is comparable over time, we 

limit our analysis to episodes occurring in CBSAs that continuously contributed data to TEDS 

throughout our study period. This excludes episodes coded in El Centro, Eureka-Arcata-Fortuna, 

and Hanford Corcoran, which only contributed data to the TEDS beginning in 2013. Third, we 

excluded the 2009-2010 TEDS from the sample as we lack information to separate this cutback 

period into before and after the half and then total SACPA budget cuts. We divide episodes into 

pre- (2006-2008) and post- (2011-2013) SACPA cutback periods according to the year of 

admission for analyses that pertain to the nature of the treatment episode’s start, including count 

of admissions to treatment, wait time to enter treatment, and treatment engagement; we assign 

episodes to pre- and post-SACPA cutback periods according to the year of discharge for 

analyses that pertain to the nature of the treatment episode’s conclusion, including retention in 

care and satisfactory progress at discharge. This approach assumes that decisions about patient 

prioritization for scarce treatment resources occur at two separate time points, first during entry 

to the care system and then during discharge from the care system. As such, we treat each set of 

decisions as independently susceptible to the SACPA budget cutbacks. This leaves us with 

365,444 justice-referred and 512,209 general population admissions, and 360,205 justice-

referred and 512,485 general population discharges occurring between 2006-2008 and 2011-

2013 for our main analysis of SUD treatment episodes. (In an extension, we reintroduce data 

from the 2009-2010 cutback years to estimate a separate “short run” effect of SACPA cutbacks.) 

For our analyses of quality of care, we restrict the sample to episodes with complete data on 

selected quality indicators, patient demographics, and clinical characteristics. We find no 

evidence of differential selection into our sample over time.  
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Table A.9. Sample Restriction   

 Justice-Referred 
Sample 

General Population 
Sample 

California TEDS Sample 2006-2013 579,796 851,815 

Excluding admissions that have missing CBSA information 528,050 780,914 

Exclude admissions for age <18 479,633 685,487 
Excluding admissions reported in CBSAs that fail to report 
admissions in any year in the pre- or post- period of the 
study (2006-2008, 2011-2013)  

479,002 684,508 

Dropping cutback years (2009-2010) 
Admissions: 365,444 
Discharges: 360,205 

Admissions: 512,209 
Discharges: 512,485 

Restrict to observations with complete data for age, gender, 
race, ethnicity, number of substances reported, type of 

substance use problem, primary substance reported, 

psychiatric comorbidity, number prior episodes, service 

setting 

Admissions: 360,755 
Discharges: 355,594 

Admissions: 503,702 
Discharges: 504,030 

 
Require observations for days waiting to enter 
treatment 

Admissions: 353,778 
Discharges: 348,661 

Admissions: 493,881 
Discharges: 494,591 

 Require observations for treatment engagement  
Admissions: 360,710 
Discharges: 355,548 

Admissions: 503,581 
Discharges: 503,909 

 Require observations for 90+ day retention 
Admissions: 360,755 
Discharges: 355,594 

Admissions: 503,702 
Discharges: 504,030 

 Require observations for reason for discharge  
Admissions: 360,710 
Discharges: 355,548 

Admissions: 503,581 
Discharges: 503,909 
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A.3. Measuring SACPA Impact as Treatment “Intensity”  
 
In this section, we further analyze the relationship between SACPA cutbacks and treatment 

utilization. We extend our analyses by repeating the rate of admissions analysis using the 

SACPA-bite as a continuous indicator of “treatment intensity,” reflecting increasing intensity of 

burden from SACPA cuts across all 24 CBSAs. We find that our results are generally robust to 

specification of the treatment exposure as a measure of intensity.  In Table A.10, we find that 

admissions per thousand referred by the justice system decreased significantly by 1.362 in areas 

treated more “intensely” by SACPA budget cuts. This result is largely driven by a significant 

decline in utilization in the outpatient setting, of 0.09 admissions per 1000. Declines in the 

intermediate and detoxification setting are not significant. For general populations, our results 

are robust; we find no evidence that treatment rates were impacted by intensity of exposure to 

burden under SACPA budget cuts. 

Table A.10. Differences-in-differences (DD) estimates of the impact of SACPA funding 
loss on admissions to substance use disorder treatment: TEDS-D 2006-2013 
    DD estimate 

Criminal justice-referred 
 All settings -0.1362** (0.0498) 
 Outpatient -0.0945* (0.0424) 
 Intermediate -0.0440 (0.0245) 
 Detoxification 0.0023 (0.0050) 
    

General population 
 All settings -0.0143 (0.0632) 
 Outpatient 0.0153 (0.0261) 
 Intermediate -0.0301 (0.0231) 

  Detoxification 0.0004 -0.0306 
Notes: Sample estimates from TEDS-D, using data from treatment episodes with admissions between 2006 and 
2013. The unit of observation is CBSA-year. Table cells include DD coefficients and standard errors in 
parentheses. Standard errors are clustered on CBSA. Impact of SACPA cuts is measured as a continuous SACPA-
bite variable. Intermediate treatment refers to episodes occurring in intensive outpatient and residential treatment 
settings. Models are estimated using ordinary least squares regression and control for CBSA-specific income per 
capita and rates of unemployment, insurance coverage, and arrests. * p<0.05; ** p<0.01; *** p<0.001  
 


