
UCLA
UCLA Electronic Theses and Dissertations

Title
The Effects of Three Types of Insurance Benefit Design Features on Specialty Mental Health 
Utilization

Permalink
https://escholarship.org/uc/item/5p71s2sn

Author
Friedman, Sarah A.

Publication Date
2017
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5p71s2sn
https://escholarship.org
http://www.cdlib.org/


UNIVERSITY OF CALIFORNIA 

Los Angeles 

 

 

 

 

The Effects of Three Types of Insurance Benefit Design Features  

on Specialty Mental Health Utilization 

 

 

 

 

A dissertation submitted in partial satisfaction of the requirements for the degree Doctor of 

Philosophy in Health Policy and Management 

 

by 

 

Sarah Friedman 

 

 

 

 

2017



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright by 

Sarah Friedman 

2017



ii 
 

ABSTRACT OF THE DISSERTATION 

 

 

The Effects of Three Types of Insurance Benefit Design Features  

on Specialty Mental Health Utilization 

 

by 

 

Sarah Friedman 

Doctor of Philosophy in Health Policy and Management  

University of California, Los Angeles, 2017 

Professor Susan Louise Ettner, Chair 

 

 

Research Objective: Improving mental health insurance generosity has been a goal of policy-

makers concerned that high cost-sharing reduces access to specialty mental health care for 

those needing services.  Using 2009-11 data, this study examines this concern by measuring 

the extent to which specialty mental health use and expenditures change in response to 

changes in three kinds of benefit design features:  1. Financial requirements (copayments, 

coinsurance, and deductible levels), 2. Quantitative treatment limits (whether or not the plan 

limits the number of annual visits or days covered), and 3. Non-quantitative treatment limits 

(additional penalty copayment and coinsurance charged if patients are required to obtain prior 

authorization but do not). This study first examines whether each of the benefit design features 

is negatively associated with use and expenditures. Then, using interaction terms, it examines 
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whether each of the benefit design features negatively modifies the effects of the others on the 

outcomes.  

Study Design:  Linked claims, enrollment, and benefit design data from a large national 

managed behavioral health organization represent a year before (2009) and a year after (2011) 

the Mental Health Parity and Addiction Equity Act (MHPAEA) mandated that, when provided, 

mental health and substance use disorder benefits must be at parity with medical benefits. A 

first-differences study design is implemented using change scores. Outcomes measure changes 

in annual in-network (INN) and out-of- network (OON) use, total (plan and patient) expenditures, 

and patient out-of-pocket expenditures for individual psychotherapy visits and inpatient days. 

Predictors are change scores of individual benefit design features (2011-2009 value), with 

separate measures for INN and OON benefits, as well as change scores of the interaction terms 

to examine modifying effects. Effects are estimated using linear regression, adjusting standard 

errors for employer-level clustering. Separate regressions are run for plans that only cover in-

network services and plans that cover in- and out-of-network (INN/OON) services.  

Population Studied: The study sample consists of commercially-insured adults (18 to 64 years 

old), residing in the U.S., without a substance use disorder diagnosis, who are enrolled in a plan 

subject to MHPAEA in both 2009 and 2011. 

Principal Findings: Among the 85% of total sample enrollees (1,058,474 enrollees) enrolled in 

INN/OON plans, increases in copayment are associated with small increases in patient 

expenditures (β=$0.11/year), while elimination of treatment limits is associated with small 

increases in use (β=0.10 visits/year) and total expenditures (β=$7.65/year) for INN individual 

psychotherapy. For INN inpatient care, increases in deductibles are associated with small 

increases in patient expenditures (β=$0.0004/year) and increases in coinsurance are 

associated with small increases in days of care (β=0.0007 days).  Similar results were observed 

among INN-only plans, with the addition of positive effects of coinsurance on patient 

expenditures for inpatient care (β=0.14 days/year) and of negative significant effects of 
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additional penalty copayment on individual psychotherapy (β=-0.0006 visits/year; β=-

$0.04/year) and inpatient care (β=-0.01 days/year). Interaction terms were not consistently 

significant enough to lend support to the hypothesis about modifying effects. None of the benefit 

design features were statistically significant predictors of OON use. 

Conclusions:  Elimination of limits was the benefit design feature with the largest impact. It was 

associated with an additional $7.65 increase in total expenditure/year for individual 

psychotherapy (a 50% increase over 2009 total expenditures). Increases in INN patient 

expenditures associated with increases financial requirements were small in magnitude, but 

statistically significant. As hypothesized, non-quantitative limits were negatively associated with 

use and total expenditures, but only among INN-only plans.   

Implications for Policy or Practice:  The findings suggest that, in a population of adults with 

employer-sponsored insurance, increases in cost-sharing through financial requirements 

results, on average, in greater financial burden for patients who use services, rather than 

decreases in use. Average income may be high enough in this sample that, on average, use is 

not sensitive to relatively small changes in cost-sharing. On the other hand, eliminating limits 

may be associated with improved access to care for those with the greatest need.  
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INTRODUCTION 

Background 
 

Mental health conditions cover a spectrum of disorders and symptoms that, by one large 

epidemiological study, are estimated to affect nearly half of U.S. residents over their lifetime (R. 

Kessler et al. 2005). Some of the most common mental health condition classes are anxiety, 

mood, and impulse control. These conditions are frequently comorbid. Among National 

Comorbidity Survey Replication participants diagnosed with a mental health condition, at least 

70% had two or more other mental or medical conditions over a 12-month period (Gadermann 

et al. 2012). This illness burden impacts work productivity and social interactions and are felt at 

both the individual and societal levels (Spitzer et al. 1995; Penninx et al. 1999; Kouzis and 

Eaton 1994; Broadhead et al. 1990; French and Zarkin 1998). For example, Kessler and 

colleagues estimate that, nationally, adult workers with serious mental illness lost over $16,000 

compared to other workers over one year (R. C. Kessler et al. 2008). Access to mental health 

care allows for patients’ diagnosis and treatment that can potentially improve their quality of life, 

mortality, and morbidity.  

 

Since the post-World War II period, private insurance coverage has played an important role in 

providing coverage for mental health treatments. As with insurance for medical care, insurance 

coverage for mental health conditions optimizes social welfare when it grants access to care for 

those who need it, and protects members from catastrophic health expenses while, at the same 

time, minimizes frivolous use driven by unfettered access (i.e. moral hazard) (Cutler and 

Zeckhauser 1999). However, compared to insurance for medical care, historically, insurance 

coverage for behavioral health has been less generous. Specifically, these differences have 
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manifested in three benefit design features:  1. Financial requirements 2. Quantitative treatment 

limits (QTLs) and 3. Non-quantitative treatment limits (NQTLs). Imposing higher copayments, 

coinsurance, and deductibles (financial requirements), limiting the number of visits and inpatient 

days covered for behavioral health (QTLs), and imposing prior authorization and utilization 

review restrictions (NQTLs) may have been intended to help insurance companies protect 

themselves, as well as client employer groups and employees (to whom higher costs may be 

shifted, in the form of higher premiums) from excessive costs of care, while balancing social 

welfare that comes from provision of insurance. However, excessive stringency in these benefit 

design features might also deter certain individuals from obtaining needed care. 

 

Another notable difference between mental health and medical health insurance is that mental 

health insurance can either be “carve-in” or “carve-out.” Plans that “carve-in” mental health 

benefits provide a single insurance product that includes both mental health and insurance 

benefits (though historically, the mental health and medical benefits themselves can and do 

differ). Plans that “carve-out” mental health benefits offer an insurance product that only 

includes mental health benefits, and then offer separate medical insurance through contracted 

arrangements with medical insurance vendors. Although both “carve-in” and “carve-out” plans 

can vary in plan type (e.g. HMO, PPO, etc.), “carve-out” plans are unique in that they specialize 

in managed behavioral health care. They typically offer a high-touch level of team-based clinical 

managers (often Registered Nurses or other trained providers) whose function is to help mental 

health patients obtain and coordinate needed care, while also managing costs for the insurance 

company.  

 

Over time, differences in mental health and medical health insurance coverage may have 

developed for a number of reasons. Perhaps most influential, utilization of mental health care 

has been shown to be more responsive to out-of-pocket cost sharing than utilization of medical 
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care (Frank and McGuire 1986; Manning WG et al. 1986).  This suggests that under a very 

generous insurance plan (e.g., very little cost sharing and no service limits), financial losses due 

to moral hazard would be greater for mental health services than for medical services (Arrow 

1963).  Insurance companies also seek to combat adverse selection, the phenomenon through 

which individuals who anticipate having a high level of service use select more generous 

coverage. Specifically, insurance companies and employers may fear that offering more 

generous benefits will attract mental health patients with greater care needs and thus higher 

costs (Arrow 1963). Finally, because few mental health conditions have biomarkers to aid 

diagnosis, and because mental health care treatment innovation has lagged behind medical 

health care treatment innovation in the last century, mental health care involves more clinical 

ambiguities than medical care (Frank and Glied 2006).  

 

The insurance benefit features mentioned above work through different mechanisms to restrict 

mental health utilization. Financial restrictions, such as co-payments, coinsurance, and 

deductibles, influence the price of care to patients, and influence utilization through demand. 

Copayments, the fixed cost of an encounter (outpatient visit or inpatient day), and coinsurance, 

the percentage of the encounter cost paid for by the patient, determine the out-of-pocket cost of 

a service to the insured patient. Deductibles implement a multi-price schedule across services 

within a year, with one price for services before the deductible is satisfied, and another price 

(often just copayment and / or coinsurance) after the deductible is satisfied. Alternatively, QTLs 

and NQTLs influence utilization through the supply of care allowed. QTLs apply once the patient 

has received a pre-determined amount of service (e.g., 30 outpatient visits, or 60 inpatient 

days), and subject all patients to the same restricted quantity of care. Similarly, NQTLs can 

determine, on a case-by-case basis, whether patients are eligible for treatment recommended 

by the patient’s doctor. They can enforce the requirement to obtain authorization for care prior to 

treatment by imposing additional cost-sharing requirements on patients for getting care. NQTLs 
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can also limit the number of providers with whom enrollees can use their plan benefits, but this 

type of restriction will not be explored in this dissertation.    

    

This study examines whether changes in the health insurance benefit features described above 

are associated with changes in quantities of mental health care utilization and expenditures 

among “carve-in” plans from a national managed behavioral health organization. Specialty 

mental health care is defined as care provided by a professional with dedicated training in 

mental health diagnosis and treatment (e.g. a PhD psychologist, a social worker, an MD 

psychiatrist, etc.). It can include care in any setting, although the focus of this analysis is on 

inpatient and outpatient care.  Specifically, guided by the six research questions detailed below, 

it investigates how health insurance plans’ financial requirements (e.g., co-payments, 

deductibles, and coinsurance), QTLs (e.g., annual visit and day limits) and NQTLs (e.g., cost-

sharing associated with failure to obtain prior authorization when it is required) directly affect 

patients’ level of inpatient and outpatient specialty mental health care and how each of the three 

types of benefit design features modify the effects of the other benefit design features in the 

same insurance plan.  Hypotheses and rationales associated with each research question are 

described in the Conceptual Model chapter.  
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Research questions 
 

Research question 1: How do plans’ financial requirements affect specialty mental health   

inpatient and outpatient utilization and expenditures?    

 

Research question 2: How does insurance plans’ use of QTLs affect specialty mental health 

inpatient and outpatient utilization and expenditures?    

 

Research question 3: How do insurance plans’ use of NQTLs affect specialty mental health 

inpatient and outpatient utilization and expenditures?  

 

Research question 4:  How do QTLs modify the effect of financial requirements on specialty 

mental health inpatient and outpatient utilization and expenditures?  

 

Research question 5: How do NQTLs modify the effect of financial requirements on specialty 

mental health inpatient and outpatient utilization and expenditures?  

 

Research question 6: How do NQTLs modify the effect of QTLs on specialty mental health 

inpatient and outpatient utilization and expenditures? 
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Contribution to literature  
 

This study examines these six questions using detailed insurance plan benefit design 

information linked to claims and eligibility records for U.S. adult, commercially-insured “carve-in” 

plan enrollees from proprietary databases provided by a large managed behavioral health 

organization. This unique dataset allows for simultaneous examination of three categories of 

benefit design features: Financial requirements, QTLs, and NQTLs.  In addition to 

understanding how each of these benefit features influences utilization, controlling for the other 

benefit features, this study investigates interactions between the benefit feature categories. 

Understanding benefit feature interactions is important because mental health insurance 

benefits typically include multiple components of benefit design.  All of these benefits are 

important to control for because they each have a hypothesized effect on utilization, and failing 

to include one could result in omitted variable bias on the estimated effects of the others. 

Additionally, each of these benefits can modify the effects of the others. For example, 

individuals whose plans decrease financial requirements but impose QTLs may have lower 

utilization increase than if their plan were to decrease financial requirements without imposing 

QTLs. Despite this, most existing studies examine the effects of one particular type of benefit 

feature, most often copayments, and do not adequately control for the other two types of benefit 

features. None of the studies in the existing literature control for modifying effects.  

 

The current literature on benefit design sensitivity of utilization and expenditures for mental 

health care is also limited, due, in part, to the threat that insurance selection based on 

unobserved characteristics will bias estimates (Ettner 1997).  Insurance selection refers to the 

fact that insurance plan benefit design is not random; patients who know they have greater need 

for care, or they have a greater propensity to seek care are more likely to choose a plan that 
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has lower financial requirements and/or more generous QTLs and NQTLs.  Selection bias may 

misattribute causation of higher use to more generous benefit design, when, in fact, higher use 

should be attributed to the patient’s unobserved characteristics leading them to obtain insurance 

with a more generous benefit design (e.g. poor health status). This study examines benefit 

design changes over time. The study addresses selection bias by focusing on years in which a 

national parity law was implemented.  While not all of the benefit changes during this period are 

due to parity, implementation of the law likely increased the exogeneity of changes in benefits 

during the study period.   

   

In addition, this dissertation improves on other existing studies by using data with a larger, more 

representative sample size, as well as a more contemporaneous sample. The size and diversity 

of the study sample allow for analyses about different kinds of utilization (outpatient, inpatient, 

residential, etc.). Compared to the Health Insurance Experiment (HIE), which was conducted in 

the 1970’s, the  current analysis provides more contemporaneous data which reflect changes in 

the behavioral health care system’s delivery and financing of care since the HIE was conducted. 

The HIE data were collected from unmanaged fee-for-service settings (common at the time), 

rather than today’s more pervasive managed care settings. Other changes in mental health 

provision, including changes in psychotropic medication therapies, providers, and attitudes 

about conditions and treatment are also evident in the literature. Together, these facts highlight 

the need to re-examine whether the relationships between benefit design and utilization have 

changed as well.   

 

The findings from this study inform design of insurance benefits. It provides useful implications 

for how insurance benefit design can better meet the twin goals of providing appropriate, risk-

spreading coverage, while still minimizing losses to moral hazard. These findings will also have 

implications for policy makers. Greater understanding of the degrees to which benefit design 
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affects mental health utilization will help policy makers to anticipate the mental health cost and 

access implications of changes in mental health insurance policies such as expansions of 

national parity to Medicaid or the individual insurance market.    
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LITERATURE REVIEW 

Scope of mental health burden   
 

The most recent estimates of national burden of mental health conditions are available in the 

2014 National Survey  of Drug Use and Health, conducted by the Substance Abuse and Mental 

Health Services Administration (SAMHSA) (Center for Behavioral Health Statistics and Quality 

2015). Based on household surveys of a civilian, non-institutionalized population, SAMHSA 

reported that in 2014, nearly one in five (18%) adults aged 18 or older had any mental health 

condition and that this prevalence has been stable since 2008.  

 

Two large epidemiological surveys conducted in the 1990’s and early 2000’s also estimated 

national burden of mental health conditions (Robins and Regier 1990; Kessler, Berglund, et al. 

2005). Most recently, the National Comorbidity Survey (NCS) Replication, fielded in 2001-2003, 

reported results by individual mental health condition classes (see next paragraph), and for any 

mental health or substance use disorder (e.g. behavioral health), rather than for mental health 

alone. The Epidemiological Catchment Survey, which reports estimates of any mental health 

condition based on household surveys at five sites across the U.S., is considerably older (it was 

fielded from 1980 to 1985), but does report prevalence of any mental health condition. Its 

twelve-month prevalence of any mental health condition was 14.9% (Narrow et al. 2002). Both 

surveys used diagnosis as the primary approach to identifying mental health prevalence, 

although complementary approaches based on disability or mental health care seeking (rather 

than symptomology) give lower prevalence (Frank and Glied 2006). Still, it is clear that however 

mental health conditions are measured, their effect on patients in the U.S. is sizable.  
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The most common mental health conditions can be grouped into three classes: anxiety, mood, 

and impulse control. The NCS estimated lifetime prevalence of each of these three classes to 

be between 20% and 30% (anxiety disorder: 29%, mood disorder: 21%, impulse control 

disorder: 25%) (R. C. Kessler, Berglund, et al. 2005). The 12-month prevalence of these groups 

ranges more widely (anxiety: 18%; mood: 10%; impulse control 9% (R. C. Kessler, Chiu, et al. 

2005). Among respondents who reported at least one condition, 74-92% reported to have at 

least 2 or more conditions, highlighting the NCS’s finding of high mental health comorbidity 

among people with mental health conditions (Gadermann et al. 2012). 

 

An extensive literature documents how mental health conditions can impact daily function (Frey, 

National Institute of Handicapped Research (U. S.), and Michigan State University. University 

Center for International Rehabilitation 1983). These conditions can be socially isolating, 

impeding social interactions at multiple levels with friends, family, and co-workers (Kawachi and 

Berkman 2001; Corrigan et al. 2001). They can also cause disruption among households or 

family units and among informal care-givers (Grad and Sainsbury 1963; Senaratne et al. 2010). 

Economic impacts, through lost productivity at work, absenteeism, and lowered earnings can 

cause additional harm to patients and the families of patients with mental health conditions 

(Druss, Rosenheck, and Sledge 2000; Rosenheck et al. 1999; French and Zarkin 1998; 

Greenberg et al. 2015).   
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Annual utilization and expenditure of mental health care 
 

Some of the most common treatments for mental health conditions include psychotherapy in an 

outpatient setting (e.g. private practice or mental health outpatient center) and extended 

psychiatric or rehabilitation treatment in a psychiatric hospital, general hospital, or long-term 

nursing facility (K. I. Howard et al. 1996), any of which may also include pharmacotherapy. 

Although not the focus of this dissertation, mental health treatments provided in an intermediate 

care setting (residential care or partial hospitalizations), are expensive forms of treatment, and 

cannot be ignored in an overview of mental health services and their associated costs (Fullerton 

et al. 2016). Mental health care may be provided by an M.D. (general practitioner or 

psychiatrist), a formally trained mental health professional, such as a clinical psychologist, 

family counselor, masters-level clinician or social worker, or an informally trained peer counselor 

(Frank and Glied 2006), although peer counselors may not be covered by private insurance. 

The literature documenting use and cost of the services described above reveal three key 

findings:  1. Overall, mental health care comprises a notable portion of national health care 

spending, 2. Inpatient care is the most expensive type of mental health care per patient, 3. A 

larger proportion of total mental health spending is spent on outpatient care than is spent on 

inpatient care, and 4. outpatient care accounts for a large proportion of all mental health 

spending, but not as much as prescribed medicines. The following section elaborates on these 

points.   

 

Mental health accounts for a significant portion of the national (including public and private 

payers) health care budget (Mark et al. 2007). In 2009, when total healthcare spending was 2.1 

trillion dollars, SAMHSA found that 147 billion dollars were spent on treatment for mental health 

conditions (Substance Abuse and Mental Health Services Administration 2013; Kaiser Family 



12 
 

Foundation 2009).  The SAMHSA data estimate was substantially larger than the analogous 

estimate generated from the 2009 Medicare Expenditure Panel Survey (MEPS), which indicated 

that the health care system spent over 79.8 billion dollars on mental health disorders (Agency 

for Healthcare Research and Quality 2014). Others have noted this difference was likely 

explained by the fact that MEPS excluded institutionalized populations, including those 

committed to psychiatric facilities. Although this likely excluded a small number of patients, the 

excluded population likely represented patients whose care carried the highest price tags 

(Selden et al. 2001; Zuvekas 2005). Differences in accounting aside, both estimates suggest a 

substantial portion (4-7%) of national health care spending is concentrated in mental health 

care. 

 

The expenses described above are incurred by a relatively small proportion of the general 

population. Examining outpatient mental health utilization with Medical Expenditure Panel 

Survey data, Olfson and colleagues estimated that 3% of all survey respondents utilized any 

outpatient psychotherapy services in 2007 (Olfson and Marcus 2010). Among patients with any 

mental health condition, as reported in 2007 MEPS using ICD9 codes, 42% had any outpatient 

psychotherapy visits (Olfson and Marcus 2010). Although prevalence rates of mental health 

conditions are relatively high, when measured by epidemiological surveys such as the NCS, 

rates of mental health care utilization are much lower. The NCS survey found that, among 

respondents with a self-reported mental health condition in 2001-2003, 33% reported receiving 

any mental health treatment in the previous 12 months (R. C. Kessler, Demler, et al. 2005).   

 

Neither the proportion of the U.S. adult population, nor the proportion of mental health patients, 

who had inpatient care for their mental health conditions in a given year was found in the 

literature. Rather, the available literature provides information on the number and proportions of 

inpatients who received mental health care. The Agency for Healthcare Research and Quality’s 
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Health Costs and Utilization Project (HCUP) estimated that, in 2006, 1.4 million patients with 

mental health conditions were treated in an inpatient setting (Saba, Levit, and Elixhauser 2014). 

These data found that 3.4% of all inpatient stays list mental health as the primary reason for 

admission, while 17.9% of all inpatient stays listed mental health as the secondary reason for 

admission (Saba, Levit, and Elixhauser 2014).  It is important to note that these estimates do 

not include care provided in psychiatric facilities, which is an important setting for the provision 

of inpatient mental health care. Also, the distinction between primary versus secondary reasons 

for admission are complex, and sometimes arbitrary; without knowing more about the kind of 

treatments provided during each hospital admission, it is difficult to conclude how much mental 

health care was provided during the admissions counted by the HCUP data.  

 

As with medical care, mental health inpatient care costs per treated individual exceeded mental 

health outpatient costs per treated individual. In 2008 and 2009, average per-patient spending 

for admitted hospital patients with mental health conditions was $12,539 (Agency for Healthcare 

Research and Quality 2014), while average per-patient spending for outpatients with mental 

health conditions was $921. Average per-patient spending for emergency department (ED) 

patients and pharmacotherapy patients with mental health conditions was comparatively 

cheaper (ED: $919; prescribed medicines: $897).1  These facts establish inpatient care as the 

most costly form of mental health care on a per-patient basis.  

 

However, because the total number of patients who obtain inpatient mental health care is 

relatively small compared to the total number who obtain outpatient mental health care, the 

                                                

1As noted above, the SAMHSA data likely captured more inpatient treatment, but do not allow 
for per capita spending estimates as the MEPS data do. Thus only MEPS per capita spending 
estimates are reported here. 
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proportion of mental health dollars spent on inpatient care is less than the proportion of total 

mental health spending on outpatient care. In 2011-2012, 13% of all mental health spending 

was spent on inpatient care, while 28% of all mental health spending was spent on outpatient 

care (private offices or specialty outpatient centers). These suggest that together, outpatient and 

inpatient care comprise a large share of total mental health care provided in the U.S. An 

additional 41% was spent on prescribed medicines, and 17% was spent on home health 

services (Agency for Healthcare Research and Quality 2015).  
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Changes in mental health utilization and expenditures over time 
 

Total spending for mental health care has increased from $42 billion in 1986 to $147 billion in 

2009 (Substance Abuse and Mental Health Services Administration 2013). In most years during 

this period, year-to-year increases in mental health care lagged behind year-to-year increases in 

all health spending (Substance Abuse and Mental Health Services Administration 2013), but still 

reflected increases over time (5-8%).  

 

Olfson and colleagues describe changes in outpatient mental health care utilization between 

1987 and 1997 using MEPS data. Controlling for population characteristics in 1987 and 1997, 

they found individuals were 1.14 times as likely to obtain any psychotherapy care in 1997 

compared to 1987 (99% CI: 1.01-1.29) (Olfson et al. 2002). They also found that the rate of 

psychotherapy visits for some sub-populations (e.g., 55-64 year olds, and the unemployed) 

increased over this time period, even as the absolute rate of psychotherapy visits was constant 

(Olfson et al. 2002). The number of patients receiving any outpatient mental health services 

increased from 16.1 million patients in 1998 to 23.3 million patients by 2007, although these 

numbers do not control for population growth, which could account for some of the increase 

(Olfson et al. 2002).  

 

Frank and Glied hypothesize that deinstitutionalization, a general trend of outpatient mental 

health care substituting for inpatient care, starting in the 1960’s and continuing into the 1990’s, 

may have contributed to increased reliance on outpatient mental health care (Frank and Glied 

2006). They point to a shift from Federal Medicaid dollars spent on state-owned inpatient 

facilities to Federal Medicaid dollars spend on private outpatient care (Frank and Glied 2006). 

However, examining utilization trends using 1993 and 1995 MEDSTAT Market Scan private 
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insurance data, Leslie and Rosenheck found that both inpatient (and to a lesser degree) 

outpatient per capita costs decreased over their study period, mainly due to shortened lengths 

of treatment in both settings (Rosenheck et al. 1999; Leslie and Rosenheck 1999a). Moreover, 

they did not find evidence that inpatient care was substituted with less costly outpatient care 

(Leslie and Rosenheck 1999b). Failure to substantiate the substitution hypothesis may stem 

from Leslie and Rosenheck’s study of a privately insured population and from examining only 

the later years during which the deinstitutionalization phenomenon occurred.  

 

Mark and colleagues found that retail prescription drugs accounted for the largest share (31%) 

of total mental health spending increases between 1986 and 2003 (Mark et al. 2007). Between 

1998 and 2007, the proportion of mental health outpatients getting psychotherapy and 

psychotropic medicines or getting only psychotherapy declined, while the proportion of patients 

getting only psychotropic medicines increased (Olfson and Marcus 2010). Several trends can 

explain the increased reliance on psychotropic medicines in both outpatient and inpatient mental 

health therapy.  

 

Technological advances in mental health over this period increased the effectiveness of existing 

pharmaceutical treatments by reducing side effects and increasing compliance (Frank and Glied 

2006). Treatment guidelines emphasizing use of psychotropic therapies and direct to consumer 

advertising may have also helped boost their diffusion (Frank, Conti, and Goldman 2005; 

Donohue, Cevasco, and Rosenthal 2007). These improvements resulted in more psychiatrists 

prescribing psychotropic medicines to mental health patients both in addition to and as a 

substitute for psychotherapy (Wu et al. 2013; Hyland 1991). As pharmacotherapy became a 

dominant treatment modality (Mojtabai 2008), more general medical doctors began to treat 

patients for mental health conditions (Frank and Glied 2006; Wang et al. 2006). Specifically, 
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74% of adults treated with an antidepressant during a year, between 2001 and 2003, had a 

prescription from a general medical provider (Mojtabai and Olfson 2008). 
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Financing and organization of mental health care  
 

Mental health care is covered by both public and private insurers. In 2009, most mental health 

treatments were paid for by either Medicaid (27%) or private insurance (26%), although 

substantial portions of care were also paid for by other local and state sources (15%), Medicare 

(13%), out-of-pocket (11%), and by other federal and private sources (8%) (Substance Abuse 

and Mental Health Services Administration 2013). This current distribution of mental health 

spending belies the historical view. Before the 1960’s, most mental health was provided on an 

inpatient basis in state-owned psychiatric facilities.  At this time, 59% of mental health care was 

financed by states. After Medicaid passed in 1965, states shifted mental health care for low-

income patients to outpatient care in the community, for which they paid using Federally-

matched Medicaid funds (Frank and Glied 2006).  

 

During this time, and carrying into the following decades, private insurance companies 

increased their role in mental health financing. Several trends have been documented to 

characterize this changing role. First, some level of coverage for mental health treatment has 

become more common among private insurance plans, although mental health care was often 

subject to less generous cost-sharing than was medical care (David Mechanic, McAlpine, and 

Rochefort 2013).  Second, use of visit and stay limits became standard practice as a means of 

cutting costs to insurers as utilization increased over time (McKusick et al. 2002). On the clinical 

side, this shift was supported by evidence that short-term goal-oriented psychotherapies, such 

as cognitive behavioral therapy, was preferred over long-term dynamic therapies (Hofmann et 

al. 2012). This practice was used to limit mental health care but was not used in the same way 
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to limit medical care2 (United States Bureau of Labor Statistics 1990).  Third, the rise of 

managed care in the 1990’s resulted in growing reliance on utilization review in both mental and 

medical care as another cost-cutting measure (D. Mechanic, Schlesinger, and McAlpine 1995). 

Fourth, development of “narrow networks” emerged as a way for insurance companies to both 

boost their ability to negotiate with providers for lower reimbursement as well as exert greater 

control over which providers enrollees saw for care (Atwood and Lo Sasso 2016). 

 

The development and proliferation of “carve-out” plans (i.e. plans that administer mental health 

and substance use disorder benefits, but not medical benefits) and the managed behavioral 

health organizations that specialize in administering and managing care for “carve-out” plan 

enrollees was a related phenomenon to the growth of managed care (Stein, Reardon, and 

Sturm 1999). One study found that by 1995, 35% of very large employers (5000 or more 

employees) had a contract with a managed behavioral health organization (MBHO) to 

administer a “carve-out” plan (compared to close to zero a decade before) (Frank RG et al. 

1996). One potential advantage of “carve-out” plans is their administrative specialization and 

clinical expertise in behavioral health (Grazier and Eselius 1999; Ma and McGuire 1998). 

However, detractors point out that this level of specialization may consequently reduce their 

ability to coordinate between behavioral health and medical services compared to more 

traditional “carve-in” plans, which offer both behavioral health and medical benefits in the same 

plan. Although the empirical work in this dissertation focuses exclusively on “carve-in” plans, 

which is the predominant MBHO model used currently, it is important to acknowledge that the 

findings may not generalize to “carve-out” plans.   

                                                

2
Medical benefits sometimes limit days in rehabilitation and nursing homes, but the limits are based on 

milestones reached rather than a predetermined number of days, as has been used in mental health 
benefits. 
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 Financial requirements:  Background 
 

A framework for studying the price sensitivity of health care utilization is well established in 

economic theory. This theory defines the concept of elasticity to describe the relationship 

between price and quantity demanded. Specifically, price elasticity is the percent change in 

demand associated with a 1% change in price (Varian 1992). If elasticity is negative and large in 

magnitude, then patients will increase consumption when patient out-of-pocket prices are 

lowered (or insurance becomes more generous) and will consume less when these prices are 

raised (or insurance becomes less generous). On the other hand, if elasticity is close to zero, 

then patients will not change how much they consume when the prices they face change.   

 

Growing plan costs for mental health care in the late 1970’s increased insurance companies’ 

desire to control utilization and expenditures via demand-side cost controls such as cost-sharing 

(Fronstin 1997). Increased cost-sharing was believed to help manage two phenomena specific 

to mental health care: moral hazard and adverse selection. In particular, mental health may be 

subject to especially high levels of moral hazard than medical care because mental health may 

have greater price sensitivity than other forms of health care. Cost sharing was expected to 

reduce moral hazard risk to insurers while still allowing them to cover mental health in some 

capacity (D. Mechanic, Schlesinger, and McAlpine 1995).  Additionally, cost-sharing was used 

to combat adverse selection, whereby patients who were costly to insure enrolled in the most 

generous plans. Expensive populations include patients with mental health conditions, who tend 

to have not just higher mental health care expenditures but also higher medical expenditures 

(Gameroff and Olfson 2006; Katon et al. 2003).  Reducing the generosity of the plan by 

increasing cost-sharing or increasing patients’ financial requirements to obtaining care was 

intended to discourage costly patients from selecting into that particular plan (Frank and Glied 

2006).  
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As private insurance coverage of mental health became more common, benefits typically 

required greater cost-sharing for mental health than medical health care. Standard mental 

health coinsurance rates required the patient to pay around 50% for outpatient care (David 

Mechanic, McAlpine, and Rochefort 2013; Frank and Glied 2006). This compared to a typical 

medical care outpatient coinsurance requiring patients to pay around 20% (United States 

Bureau of Labor Statistics 1990). Data from 1982 and 1989 reveal an increasing proportion of 

individuals with employer-sponsored insurance at medium or large firms with greater restrictions 

on mental health benefits than on medical; 45% had discrepant benefits in 1982, while 77% had 

discrepant benefits in 1989 (although financial restrictions may be one of several kinds of 

restrictions) (United States Bureau of Labor Statistics 1990). Further evidence is presented by 

researchers examining MEPS data. Zuvekas and Meyerhoefer found that although the ratio of 

patient out-of-pocket expenses to total ambulatory care expenses declined between 1996 and 

2003 for both mental health and non-mental health care, in 2003, the ratio was higher for mental 

health than for non-mental health ambulatory care (35% versus 26%) (Zuvekas and 

Meyerhoefer 2006).  Cost sharing data from 1999 found that 30 percent of plans required higher 

levels of cost-sharing for mental health and alcohol use disorder care than they did for medical 

care (Hodgkin et al. 2003).  
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Financial requirements:  Empirical evidence 
 

A large body of empirical literature has examined the relationship between benefit financial 

requirements and utilization and expenditures. Not all studies estimated price elasticity, but 

those that did report elasticity between 0 and -1. Most studies focused on outpatient mental 

health, measured by care initiation, treatment intensity, or episodes of care. Additionally, most 

studies examined privately insured adults, although some examined Medicare beneficiaries.  

 

Early studies on this topic use pre/post study designs and econometric methods to understand 

how different levels of cost-sharing affected mental health utilization (Frank and McGuire 1986). 

Studying utilization among United Mine Workers of America Health Plan members before and 

after introduction of a small copayment in the late 1970’s, Wallen, Roddy and Meyes estimated 

an elasticity of -0.36. In later work, they compared price sensitivity for mental health and medical 

health utilization for women and men, and found that while both men and women reduced their 

mental health utilization, men were more likely than women to reduce their mental health 

utilization by more than they reduced their medical care (Wallen, Roddy, and Meyers 1986; 

Roddy, Wallen, and Samuel Meyers 2014). Due to the age and limited generalizability of this 

work, it does not definitively resolve the investigation at hand. Another early study examining a 

copayment increase for members of a Maryland health plan was severely hampered by 

simultaneous physician supply increases that increased mental health outpatient utilization, 

even as copayment increases might have reduced it (Hankin, Steinwachs, and Elkes 1980; 

Frank and McGuire 1986).  A third early study randomized subjects into Medicare plans with 

varied copayment and access to outpatient mental health care and concluded that copayment 

level did not significantly change utilization or expenditures (McCall and Rice 1983). The lack of 

observed effect may be due to failure to randomize by Medicare supplemental insurance, which 
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was held widely in the study cohort, in addition to Medicare benefits (Frank and McGuire 1986). 

Anecdotal evidence also suggests that low levels of awareness that the copayment had 

changed among study participants was likely a cause of non-significant changes in utilization.  

 

The most robust analyses of sensitivity of mental health utilization and expenditures to financial 

requirements to date came from the Rand Health Insurance Experiment (HIE). Between 1974 

and 1977, this landmark study randomized subjects (nearly 6,000 people) into six experimental 

fee-for-service plans with varying levels of cost-sharing. Investigators then measured how 

subjects across the different experimental plans differed in their outpatient mental health use 

and expenditures, controlling for age, gender, health status, and socioeconomic status (Wells et 

al. 1982).  In their initial published work, the investigators found that a patient in a plan providing 

“free” care was twice as likely to use any outpatient mental health care compared to a patient in 

a plan requiring 95% coinsurance, but that small deductibles ($150) were not a significant 

predictor of utilization (Manning WG et al. 1986; Wells et al. 1982, 982). This early work differed 

from later work in its conclusion that price sensitivity of utilization for mental and medical health 

care were approximately equal (Manning WG et al. 1986; Wells et al. 1982). Subsequent 

analyses, using episodes of care rather than individual visits as the measurement unit, found 

that patients receiving free care spent four times as much compared to patients responsible for 

a very high proportion of their total costs (95% coinsurance) (Keeler, Manning, and Wells 1988). 

The higher price sensitivity detected in the later analyses provided evidence that mental health 

is more price sensitive than medical care (Keeler, Manning, and Wells 1988). As noted earlier, 

these estimates were conducted in an unmanaged environment. It is unknown whether these 

estimates accurately reflect price sensitivity of utilization when care is tightly managed by 

insurance companies. Additionally, these estimates do not provide information about inpatient 

care price sensitivity, which may be less elastic than certain types of outpatient care. This is 

because hospitalization is typically used for intensive treatment of severe illness. When 
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individuals face hospitalization, they and their care-takers may be more likely to prioritize 

immediate treatment over costs, compared to patients facing less urgent health needs. 

  

In the post-HIE era, some researchers have exploited natural experiments to estimate price 

sensitivity of demand for mental care.  Simon et al. used a quasi-experimental design to 

calculate a McNemar Type Test Chi-square statistic investigating how mental health use 

changed after a staff model HMO initiated new copayments for mental health outpatient visits.  

Simon and colleagues found that the likelihood of a visit decreased by 16% after a $20 

copayment was first initiated, and that the number of visits used decreased again by 6% after 

the copayment increased to $30 (Simon et al. 1996).  A secondary analysis, which stratified 

patients on prior use of psychotropic or anti-psychotic and lithium, did not find that utilization’s 

sensitivity to changes in copayment varied by prior use (Simon et al. 1996).  

 

Other researchers have tried to estimate the associations between changes in mental health 

benefits and changes in utilization, but rely on a pre-post study design that lacks a control 

group. Lo Sasso and colleagues examine changes in mental health care among employees of a 

large U.S.-based company before and after a change in benefits that reduced coinsurance, 

promoted in-network specialty providers, and tried to de-stigmatize mental illness (2006). They 

report an 18% increase in mental health care initiation associated with the bundle of changes 

(Lindrooth, Lo Sasso, and Lurie 2005), and a $17 increase in outpatient costs (Lo Sasso, Lurie, 

et al. 2006). In another paper, they found a 26% increase in depression care initiation 

associated with the benefit changes (Lo Sasso, Lindrooth, et al. 2006). This series of studies 

used Medicare Expenditure Panel Survey data to argue that the change is unlikely just a secular 

trend (Lindrooth, Lo Sasso, and Lurie 2005).  These papers argue that the change in copayment 

was likely the most impactful of the three-part policy change, but do not provide conclusive 



25 
 

evidence of this, and thus it difficult to attribute their estimated effects to the copayment change 

alone.  

 

Another study using a pre/post design was conducted by Haas-Wilson and colleagues (1989). 

They used Blue Cross Blue Shield claims data from a single plan (which attempts to address 

possible insurance selection bias) to examine outpatient mental health episodes before and 

after the plan’s benefit design increased co-pays and deductibles. They estimated the price 

elasticity of demand for outpatient mental health care during an outpatient-only mental health 

episode as -0.34. Interestingly, this work stratifies elasticity by provider type.  It finds that 

utilization is more elastic in episodes where psychologists provide care (-0.74) than where 

psychiatrists and other doctors provide care (-0.15), although, as the authors point out, this 

result could be confounded by the average illness severity of patients seen by psychologists 

versus psychiatrists and doctors (Haas-Wilson, Scheffler, and Cheadle 1989).  The main 

limitations of this work are its pre-post study design which does not account for secular trends, 

and small sample size (n=497), which reduces its generalizability.  

 

Attempts to document price elasticity of mental health services vary in their ability to isolate 

price sensitivity from adverse selection in analyses of cross-sectional and panel data.  Horgan 

et al. (1986) used 1978-1979 survey data from the National Medical Care Expenditure Survey to 

estimate price sensitivity of specialty mental health care, but did not explicitly control for adverse 

selection (Horgan 1986). They estimated that the coinsurance elasticity for any specialty mental 

health care is -0.27, and that, among mental health patients, the out-of-pocket elasticity of the 

number of services ranges from -0.44 to -0.30, depending on how out-of-pocket expenses are 

specified (Horgan 1986). In addition to using data that are now outdated, the primary flaw of this 

study is that, Horgan and colleagues did not attempt to address the insurance selection bias, 

although they did note that only 20% of the study sample had a choice of insurance plans. In 
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addition, with only survey data to draw from, the study inadequately measured the independent 

variable of interest, cost-sharing. Self-reported average annual out-of-pocket expenses alone 

are unlikely to be consistently accurate, as they can easily be over- or under-estimated by recall 

bias or calculation errors.  

 

Research conducted within the last 20 years includes work by Lu and colleagues (2008). These 

researchers used the 1996 Medical Expenditure Panel Survey to identify a study cohort 

consisting of individuals with no choice of insurance benefits (either through their own employer 

or through a spouse).  Their cross-sectional study found that utilization of mental health services 

responded negatively to coinsurance rates under indemnity plans, but not under managed care 

plans, and that this utilization was not sensitive to differences in deductibles under any plans 

(Lu, Frank, and McGuire 2008).  The approach to clearing the study of adverse selection bias 

was innovative, however the study’s time horizon (one year) limits generalizability. As with the 

Horgan study, reliance on self-reported survey data, rather than claims data, increased the 

chance of measurement error in the utilization and cost sharing variables.   

 

Other researchers argued that unobserved health status (a major driver of adverse selection) 

can be controlled for through correlated random effects estimates, implemented using Medical 

Expenditure Panel Survey data from 1996 to 2003 (Meyerhoefer and Zuvekas 2006). Unlike the 

standard random effects method, the correlated random effects method allows the time-

invariant person-level error to be correlated with other regressors at each period. The resulting 

analyses found that, among the privately insured population over the whole study period, 

outpatient mental health care had an elasticity of -0.17, which was similar to the elasticity of 

medical care (-0.16), and substantially smaller than the elasticity of mental health drugs (-0.92). 

They also found that the outpatient mental health care became slightly more sensitive to price in 
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the later years of the study period (-0.55 in first four years, -0.75 in the last three years) 

(Meyerhoefer and Zuvekas 2006).   
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Quantitative treatment limits (QTLs):  Background 
 

Use of QTLs began as early as the late 1960’s. They grew in prevalence with the advent of 

managed care among private insurance plans. The following section describes how QTLs are 

typically used and documents evidence of QTL prevalence among private insurance.  

 

Even more than financial requirements, QTLs have been a strategy used by private insurers to 

prevent excessive use of mental health services. Common examples of QTLs include annual 

visit day or stay limits.  By specifying an upper bound on the quantity of care a patient can 

receive, most typically 30 visits or 60 days of inpatient care per year, insurance companies can 

control the supply of mental health care for which they are financially responsible. Levels of care 

that exceed the stated limits are solely the financial responsibility of the individual member. Like 

financial requirements, this practice may be used to limit adverse selection, whereas providing 

unlimited benefits might attract unwanted members whose great need for care attracted them to 

the plan.  Critiques of QTLs argue that these limits hinder the ability of insurance coverage to 

serve one of its primary purposes:  protecting covered individuals from catastrophic financial 

responsibility for needed care (Frank and McGuire 1986).  Indeed, some experts point out that 

this practice began before the decline of state-owned psychiatric hospitals, so were used under 

the assumption that patients with catastrophic need would land in a public safety net (H. H. 

Goldman and Taube 1988).  

 

Some estimates of the use of QTLs prior to the national parity law found the strategy to be 

extremely prevalent in the late 1990’s and early 2000’s. In 1999 and 2003, Hodgkin and 

colleagues surveyed a nationally representative sample of 648 private insurance products about 

service limit prevalence (Hodgkin et al. 2009).  The researchers estimated that nationally, 94% 
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of private plans had annual limits for outpatient mental health services (either visit or dollar 

limits) and 89% of plans had any annual limit for inpatient mental services (either days or dollar 

limits).  Comparable rates of plans, 94% of HMOs and 96% of non-HMOs, had any lifetime or 

annual limit, among 577 plans surveyed by Salkever and colleagues (Salkever, Shinogle, and 

Goldman 1999). In this work, these authors also found that a higher proportion of HMOs than 

non-HMOs had annual visit limits for outpatient care (82% vs. 41%) and a higher proportion of 

HMOs than non-HMOs had annual day limits for inpatient care (82% vs. 51%).  

 

Annual day and visit limits are the most common kind of limits for outpatient services:  13% of 

plans had both dollar and visit limits, 6% had only dollar limits, 63% had only visit limits, and 

13% had unknown kinds of annual limits. Comparable breakdowns were found among inpatient 

limits: 17% had both dollar and day, 6% had dollar only, 65% had day limits, and 1% had 

unknown kinds of annual limits  (Hodgkin et al. 2009).  
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Quantitative treatment limits:  Empirical evidence 
 

The evidence on how QTLs affect mental health utilization and expenditures includes two 

published studies that estimate the effects of QTLs on expenditures of carve-out plans. Both 

studies sought to update the parity debate of the late 1990’s to include evidence gathered in 

managed care contexts, where increases in utilization otherwise expected to be brought about 

by reductions in financial requirements and QTLs would be stemmed by managed care 

techniques (Barry, Frank, and McGuire 2006). Both studies link claims data with benefit design 

data and simulate the effect that eliminating QTLs would have on expenditures for mental health 

carve-out plans.  

 

The first study used a database of United Health data maintained by the UCLA/RAND Center on 

Managed Care, with information from 4,000 “carve-out” plans (Sturm 1997). To avoid selection 

bias, the study included plans that were the sole benefit package provided by the employer. To 

get a distribution of costs in the absence of cost-sharing barriers, the study included plans with 

low financial requirements and no QTLs. This resulted in a study sample of 24 plans.  Based on 

one year of claims data from 1995 and 1996, the authors estimate the average insurance costs 

per enrollee per year ($43.9), and compare this to what the costs would have been if enrollees 

had been limited to 30 inpatient days and 20 outpatient visits ($37.0) (Sturm 1997). A 

subsequent study used similar methods on a selection of 8 Magellan Behavioral Health “carve-

out” plans that did not have any QTLs in 1996 (Peele, Lave, and Xu 1999). They concluded that 

the sample plans could have saved $421,634 by imposing 30 day  and 20 outpatient visit limits, 

or $8.46 per enrollee (Peele, Lave, and Xu 1999).  Both studies indicated that QTLs constrain 

children more than employees and spouses (Sturm 1997; Peele, Lave, and Xu 1999). Both of 

these studies are essentially descriptive analyses reporting actual (rather than predicted) 
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expenditures for patients who are not subject to limits, and comparing this to expenditures for 

the same patients, had they been subject to limits. On this basis, they calculated cost savings of 

having QTLs.  In contrast, the present study will develop a model that predicts expenditures 

based on use of QTLs and other benefit design features. The current study also differs in its 

examination of the effect of QTLs in the “carve-in” rather than “carve-out” context. 

 

Other published studies that shed light on the effect of QTLs on mental health utilization are a 

series of studies about Oregon state parity laws (McConnell et al. 2012).  Although the Oregon 

parity law mandated parity for financial requirements, QTLs, and NQTLs, for technical reasons, 

the mandates had the greatest impact on QTLs.  These studies, and their findings, are 

discussed in greater detail in a later section, which focuses on studies that evaluate the effect of 

parity laws on mental health utilization and expenditures (see “Effects of parity laws on mental 

health and expenditures”).    
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Non-quantitative treatment limits (NQTLs):  Background 
 

Non-quantitative treatment limits encompass a variety of strategies used by health plans to 

slow-growing mental health care costs in the 1990’s and 2000’s, including medical necessity 

policies, network creation, provider reimbursements, care management, and utilization review. 

Utilization review is the focus of this dissertation’s exploration of NQTLs. Utilization review is 

typically conducted internally by insurance company employees with clinical training or by 

contracted “carve-out” specialty managed care companies. Utilization review can require 

authorization before (prior authorization or precertification) or during (concurrent review) 

treatment. The available data require this dissertation to focus on prior authorization, and, as 

explained in the Methods chapter, specifically on additional cost-sharing associated with failure 

to obtain prior authorization when it is required. No literature was found examining this form of 

NQTL, but, as the literature about utilization review relates to this project, the literature review 

below reports findings related to prior authorization and concurrent review for mental health 

care, as well as two studies that include utilization review in a multi-pronged approach to 

managing mental health care.    

 

Compared to QTLs, NQTLs can be opaque. Prior authorization and concurrent review can occur 

on a case-by-case basis, and decisions may factor in the patients’ characteristics, their 

conditions, available evidence-based treatment, level of care, and coverage determination 

guidelines, and insurance company policies, rather than a well-defined, easily summarized limit. 

On the other hand, these forms of utilization review are more flexible than QTLs, potentially 

supporting decisions well-suited to a particular situation. 
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Although utilization review is often applied to both mental and medical care, some researchers 

have observed that the actual restrictions applied in determining which services to authorize (i.e. 

pay for) were stronger for mental than medical health (D. Mechanic, Schlesinger, and McAlpine 

1995). In addition to moral hazard (Custer 1990), they hypothesize this is because use of 

biomarkers for mental health conditions is less straightforward than for medical health 

conditions (Boksa 2013), and because, until the 1990’s, mental health treatments lacked well-

established guidelines (D. Mechanic, Schlesinger, and McAlpine 1995).  

  

Compared to financial requirements and QTLs, fewer descriptive data are available about 

utilization review in mental health insurance plans. Results from the 1999 Brandeis Survey on 

Alcohol, Drug Abuse, and Mental Health Services survey found that out of 6,059 plans 

(weighted number), 68% required pre-authorization for regular outpatient mental health services 

(90% of HMOs, 74% of POSs, and 40% of PPOs) and 80% required concurrent review for 

regular outpatient mental health care (91% of HMOs, 81% of POSs, 68% of PPOs) (Merrick et 

al. 2006). These estimates are based on data from 1999 and are unlikely to reflect utilization 

review use in more recent years.  Also, although prior authorization and concurrent review are 

frequently used for inpatient mental health services, no data were found estimating this 

prevalence (Hodgkin 1992).  
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Non-quantitative treatment limits:  Empirical evidence 
 

There is a small body of literature isolating the effects of prior authorization and concurrent 

review on mental health utilization and expenditures (Hodgkin 1992).  Two studies found 

evidence that prior authorization affects utilization by placing an implied limit on the number of 

sessions authorized. Liu and colleagues investigated how the number of initial pre-authorized 

outpatient psychiatric sessions affected patients’ actual numbers of sessions (Liu, Sturm, and 

Cuffel 2000). These two measurements should not be correlated, they argue, because the initial 

number of pre-authorized sessions varied by plan rather than according to patient need.  Their 

cross-sectional analysis using data from 196,000 individuals over a two-year period found that 

patients authorized for five sessions were three times more likely to terminate treatment at the 

fifth visit compared to patients who were initially allocated to ten sessions. The authors 

hypothesize that physicians may avoid added administrative burden of requesting extensions, 

fear losing status in network for requesting visits beyond the “implied limit” or do not expect 

requests for extensions to be granted (Liu, Sturm, and Cuffel 2000).  This finding substantiates 

findings from a smaller, randomized trial, which found number of sessions assigned at prior 

authorization was associated with the actual number of sessions attended, even though prior 

authorization visit level was randomized (R. Howard 1998). It should be noted that both studies 

were conducted on relatively small scales and may have limited generalizability since utilization 

management programs vary in their processes and policies (Hodgkin 1992).  

 

Two studies of how mental health utilization is affected by utilization review found generally 

consistent results. A study using Aetna data found that implementation of a multi-pronged 

utilization management program for psychiatric care (including prior authorization, concurrent 

review, and care management) was associated with a 12% decrease in inpatient days, while 
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patients not exposed to the utilization management program had a 7% decrease in inpatient 

days over the same period. This study controlled for patient characteristics in claims data (age, 

sex), and geographic and temporal characteristics (region, season), and case-mix, but did not 

control for other components of benefit design such as financial requirements and QTLs which 

may have also changed. Also, the study only examined one-year effects, so could not determine 

whether decreased utilization was reversed or even maintained over the long run (Gotowka and 

Smith 1991). An analysis of utilization review processes by Wickizer and colleagues interprets 

the finding above. They reported a high proportion of reviewers (99%) approved requested care 

but that the average plan authorized a length of stay one-third the length of the requested 

duration. This allowed the utilization review process to reduce the number of inpatient days 

even as the general trend reported increasingly long length of stays (Wickizer, Lessler, and 

Travis 1996).  

 

A large study using data from United Health found that carve-out implementation (which 

included increasing financial requirements as well as implementing a new utilization review 

program) was associated with increased use of mental health services, increased use of in-

network providers, and substantially decreased total costs of care (Cuffel, Goldman, and 

Schlesinger 1999). They did not provide data on duration of treatment, so it is difficult to 

compare their findings with other studies about utilization review.   
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Effects of parity laws on benefit design features 
 

State and Federal efforts to curtail differential insurance plan benefits for behavioral health and 

medical care through parity laws have led to some changes in how financial requirements, QTLs 

and NQTLs are employed. Although understanding the effects of parity laws on benefit design 

features is not the focus of the present study, the existing literature on these laws is of interest.  

The present study uses a national parity law to provide a source of exogenous changes in 

benefits. Familiarity with the extensive literature on previously implemented parity laws can help 

understand the study context and inform the study hypotheses. The following text summarizes 

the parity laws and the associated changes to insurance plan benefits documented in the 

literature.   

 

A national law, The Federal Mental Health Parity (FMHP) Act of 1996, required plans that 

provided mental health coverage to institute equal annual and lifetime spending limits. This law 

excluded plans that did not cover mental health conditions, and employers with fewer than 50 

employees. Additionally, it did not require parity with respect to financial requirements, NQTLs, 

or setting annual visit or day limits (Barry, Huskamp, and Goldman 2010). FMHP’s limited set of 

restrictions did result in an increase in plans with dollar limits at parity, but was associated with 

simultaneous increases in restrictions in annual day and stay utilization limits (U.S. Government 

Accountability Office 2000). 

 

State parity laws passed before and after FMHP varied in the benefits and conditions to which 

parity applied as well as the exclusions they allowed (Gitterman et al. 2001). For example, many 

state laws applied only to patients with certain conditions, and others exempted small employers 

(Buchmueller et al. 2007). Of the 45 state parity laws enacted before 2009, only 15 state parity 
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laws covered substance abuse (National Alliance for Mental Illness 2009). Further, the 

Employee Retirement Insurance Security Act of 1974 prevented state insurance mandates from 

applying to fully-insured employers. One study found only one-fifth of those insured through 

their employer were subject to strong state parity laws (Buchmueller et al. 2007).  

 

In 2001, the Federal Employee Health Benefits (FEHB) became subject to a parity law covering 

mental health and substance abuse (H. Goldman et al. 2006). For in-network services, this law 

mandated parity for financial requirements and QTLs, but not NQTLs (Barry, Huskamp, and 

Goldman 2010). A study of benefits before and after this law found that the median copay 

decreased from $20 to $10 for behavioral health outpatient care while remaining constant for 

medical outpatient care (Barry and Ridgely 2008). This study also found increases in managed 

care contracts with “carve-out” firms following FEHB parity (Barry and Ridgely 2008).        

 

The most comprehensive parity law to-date is the Mental Health Parity and Addiction Equity Act 

(MHPAEA), which was enacted in 2008 (Barry, Huskamp, and Goldman 2010). Among plans 

that cover mental health and/or substance abuse treatment, MHPAEA requires parity for 

financial requirements, QTLs, and NQTLs (A. B. Busch et al. 2013). A paper by Hodgkin et al 

(2009) predicted that reliance on QTLs would decrease due to MHPAEA implementation 

(Hodgkin et al. 2009).  Indeed, this was documented by Thalmayer and colleagues in their 

evaluation of the effects of MHPAEA (Thalmayer et al. 2016). Unlike QTLs, NQTLs are not 

expected to disappear following national parity, since the law only requires behavioral health 

care restrictions to be at parity with medical care, and NQTLs are used in medical care. 

However, since utilization review is typically less restrictive for medical care than it is for 

behavioral health care (D. Mechanic, Schlesinger, and McAlpine 1995), NQTLs may become 

less restrictive following parity (Thalmayer et al. Draft).    



38 
 

Effects of parity laws on mental health utilization and expenditures 
 

This section summarizes the literature examining how parity laws have affected behavioral 

health utilization and expenditures. Findings from evaluations of the effects of these laws may 

foreshadow findings from the current study. Like the present study, parity evaluations test the 

conceptual model where benefit design features are assumed to affect utilization. Thus, 

although, unlike the present study, parity evaluations do not directly link changes in benefit 

design features to changes in utilization, their findings may be explained by these links.  

 

A thorough analysis of parity studies published through 2010 is provided in the CHBRP Analysis 

of Assembly Bill 1600: Mental Health Services (California Health Benefits Review Program 

(CHBRP) 2010). This analysis summarizes key methodological issues and synthesizes findings 

across 22 studies of behavioral health parity in state and Federal laws. The strongest studies 

used a pre-post design with a comparison group, and limited the intervention group to those 

who were subject to parity. Only five of the reviewed studies met these CHBRP criteria; three 

examined the Federal Employee Health Benefits parity law (Azrin et al. 2007; H. Goldman et al. 

2006; Lichtenstein and the Parity Evaluation Research Team 2004), and two examined state 

parity laws (Barry and Busch 2008; S. H. Busch and Barry 2008).  

 

Results of an evaluation of the FEHB parity law found small decreases in per-patient 

expenditure in most of the plans examined, but few of the differences were statistically 

significant. This study also detected small but mostly insignificant increases in outpatient 

utilization by both adults and children, particularly in plans that have managed care (Azrin et al. 

2007; H. Goldman et al. 2006). There is some evidence that the probability of behavioral health 

utilization increased in select populations as a result of state parity laws; although one study 

found that parity laws did not significantly affect children’s utilization, the other found parity was 
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associated with an increase in utilization among low-income adults employed by small firms (50-

100 employees) (Barry and Busch 2008; S. H. Busch and Barry 2008). Overall, these studies 

suggest that the FEHB parity laws had small but inconsequential effect on behavioral health 

utilization and expenditure overall, while the state parity laws had little effect on children, but 

may have led to increased probability of behavioral health utilization among other sub-

populations.   

 

Although less methodologically strong, several other papers in the CHBRP report merit mention 

here. One study stands out because it used psychiatric inpatient length of stay as the primary 

outcome of interest, and is one of few identified in the literature review that does so (Cseh and 

Forgacs 2009). This study finds that parity implementation in states with full or partial parity or 

that do not exempt small businesses from parity mandates is significantly positively associated 

with increases in hospital stays for privately insured patients under 65 years old with bipolar or 

schizophrenia but not for similar patients with major depression (Cseh and Forgacs 2009). 

These findings seem to fit with the evidence from Barry and Busch (2008), in that they find 

associations between state parity laws and increases in behavioral health utilization for certain 

sub-populations, including those with certain conditions.  

 

Since the CHBRP review, several additional results have been published, but the results have 

been largely consistent with previous findings (Azzone et al. 2011; A. B. Busch et al. 2013; 

Barry et al. 2013). A recent study by Ndumele and colleagues (2011) evaluated a Medicare 

Managed Care parity law, and identified reduced co-payments as the distinguishing difference 

between pre- and post-parity benefits. This difference-in-difference analysis did not detect 

changes in mental health utilization associated with the law (Ndumele and Trivedi 2011), which 

may have been due, in part, to low awareness of the change among Medicare beneficiaries. 

Another possible explanation for these results is failure to control for other managed care 
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features, such as QTLs or NQTLs, and supply of mental health providers. Even if the results are 

robust, they may not extend from Medicare managed care patients to the general insured 

population. The study is also limited by its short time horizon and narrow range of outcome 

variables. 

 

Also since the CHBRP review, several new publications have appeared in the literature 

examining a parity law in Oregon. The findings from this study are unique because they reveal 

the effects of a parity law which, while, multifaceted on paper, was, in implementation, really just 

a mandate against QTLs. As explained by McConnell and colleagues in their 2012 paper, 

although the law mandated parity with respect to financial requirements, QTLs, and NQTLs, 

parity with regard to the financial requirements was already common practice (McConnell et al. 

2012). Anecdotal evidence further suggests that the non-quantitative portion of the mandate 

may not have been fully enforced. Thus evaluations of the Oregon parity law mainly examine 

changes in QTLs, and give indication of what impact these changes had on behavioral health 

utilization and expenditures.  

 

All of the evaluations of Oregon’s parity law use a pre-post with non-equivalent control group 

study design framework. The parity law applied to insurance purchased by fully-insured small 

and large employers, whose employees form the intervention group, but did not apply to self-

insured employers, whose employees form the control group (along with some plans from 

nearby Washington state). Three studies were conducted addressing utilization and expenditure 

for patients. One examined how the Oregon parity law impacted patterns in probability of at 

least one behavioral health visit, out-of-pocket-spending, and total spending in a cohort of 

individuals aged 4-64, continuously enrolled in one of four plans affected by parity or one of the 

control plans (McConnell et al. 2012).  This study concluded that parity did not significantly 

affect the probability of a visit or total spending. It found parity caused a small increase in out-of-
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pocket expenses in one plan, which was attributable to higher cost-sharing post-parity rather 

than higher utilization (McConnell et al. 2012). Another paper based on the same study found 

that among a small sample of patients with serious mental illness (SMI) (n=2,195), parity led to 

an increase in total expenditures of $333, on average (McConnell 2013). Despite their inability 

to isolate the precise effects of QTLs and limited outcome measures, these studies provide 

some evidence that elimination of QTLs may increase availability of needed care for certain 

sub-populations (i.e. patients with serious mental illness), but may not result in overall higher 

spending.     

 

In aggregate, the parity law literature does not detect resounding increases in utilization due to 

parity implementation, although a few exceptions were found among high needs populations. 

Many of these studies succeed in their mission to evaluate the effects of different degrees of 

legislating parity. However, because they investigate how the existence of parity laws impact 

mental health utilization, they are not able to speak directly to the questions at the heart of this 

study, which are about how changes in actual benefit design features, not parity enactment and 

implementation, influence utilization.      
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Extending existing literature 
 

Several of the preceding sections establish that many researchers have conducted studies to 

investigate how insurance benefit design influences utilization and expenditures of mental 

health care, and other related questions. This  dissertation extends existing knowledge of this 

topic in four directions:  1. It examines the effects of QTLs and NQTLs on mental health 

utilization and expenditures, 2. It provides estimates of the effects of the three types of benefit 

design features while controlling for the effects of the others, 3. It tests possible modifying 

effects of each benefit design feature on the effects of the others, 4. It updates outdated studies  

on the effects of financial requirements on mental health utilization, 5. It improves 

methodologically on (slightly) more recent studies of the effects of financial requirements on 

mental health utilization.    

 

First, it rigorously answers questions about QTLs and NQTLs that few studies have conclusively 

studied in the past. The descriptive study by Sturm (1997) also links claims and enrollment data 

to quantitative treatment limit data from a large managed behavioral health organization, but 

differs in that it did not set out to estimate a statistical association between QTLs and utilization 

and expenditures. Also, the data used by Sturm (Sturm 1997) are from 1995/6, rather than 2009 

and 2011, as in this dissertation. Compared to the existing studies about the effects of NQTLs, 

this study proposes to study the effects over a longer time horizon (more than one year), and to 

examine a greater range of utilization and expenditure outcomes.   

 

Second, while some studies of financial requirements controlled for whether a plan was a 

managed care plan (providing a proxy for the presence of NQTLs), none controlled for the 

presence of QTLs. Additionally, although several parity law studies examined changes in 
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financial requirements and QTLs, none were able to examine the responsiveness of utilization 

and expenditures to either of these holding the other constant. Barry and colleagues note that, 

in 2002, 48% of covered workers were subject to both QTLs and higher copayments (Barry et 

al. 2003) for their mental health care compared to their medical care. This highlights the value of 

understanding the effect of QTLs (and NQTLs) in the context of financial requirements and vice 

versa.  

 

Third, this study makes the unique contribution of studying the moderating effects of each of the 

three benefit features on the others. Specifically, it will examine how QTLs and NQTLs modify 

the association between financial requirements and mental health utilization and expenditures. 

While it may be of academic interest to understand the marginal effects of each benefit feature 

on their own, the modifying effects have greater implications for commercial applications.   

 

Fourth, this study offers updated examination of the price responsiveness of mental health 

utilization. Many of the most rigorous studies cited in the literature review (Simon et al. 1996; 

Haas-Wilson, Scheffler, and Cheadle 1989; Horgan 1986) used data collected before 

widespread use of managed care, shifts in treatment mode (e.g. increased outpatient use and 

increased medicalization), and reductions in social stigma to obtaining mental health care. In 

contrast, the proposed study will use claims data generated between 2009 and 2011.  

 

Fifth, the proposed study improves on the most rigorous among the (relatively) more 

contemporary studies of the effects of financial requirements on mental health utilization and 

expenditures. Liu and colleagues (2000) study 1996 MEPS benefit design data to assess the 

effects of financial requirements on outpatient mental health utilization. Their restriction of 

individuals who were only offered a single insurance plan, and thus were not influenced by 

unmeasured factors when “selecting” a plan, to deal with potential selection bias likely limits 
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generalizability. Meyerhoefer and Zuvekas (2006) used correlated random effects to control for 

selection bias in their examination of price elasticity, but were limited by using self-reported 

utilization and expenditures, and imputed benefit design data, rather than claim-derived 

utilization and expenditure measures and benefit design data directly from an insurer’s payment 

adjudication database.  

 

In summary, this research builds on and adds to the literature on mental health care utilization’s 

responsiveness to insurance plan financial requirements, while adding new evidence about 

responsiveness to QTLs and NQTLs, as well as the modifying effects of each of the benefit 

features on the others. This study reveals new layers of understanding about the degree to 

which changes in benefit design (i.e. increases or decreases in plan generosity) affects access 

to mental health care, and the associated costs. This information is salient to both public and 

private policy makers.    
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CONCEPTUAL MODEL 

The conceptual model for this study includes individual, insurance, and area characteristics at 

play when individuals make decisions about the quantity of healthcare they consume.  This 

model has been conceptualized for commercially-insured adults with mental health care 

coverage from a “carve-in” plan in the US. The conceptual model describes a single moment in 

time rather than changes over time. For graphical clarity, this model has been further simplified 

to describe factors relevant for a person in a plan that covers only in-network services. The 

model is extended to individuals in in-and-out-of-network plans in the sub-section called 

“Extending the model to in-and-out-of-network plans” (page 61). Figure 1 illustrates concepts 

associated with specialty mental health utilization, a key outcome of this analysis.  The model is 

extended to a related but conceptually distinct concept, expenditures, in a sub-section called 

“Extending the model to expenditures as an outcome.” 
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Figure 1. Theoretical constructs associated with specialty mental health utilization among 
privately insured adults with mental health coverage in the U.S. 

 

Figure 2.  Details of insurance benefit design feature concept. 
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Description of Conceptual Model (Figure 1) 
 

Specialty mental health utilization. Specialty mental health utilization is depicted at the center 

of Figure 1. This concept captures the quantity of specialty mental health care used by a patient 

over a defined period of time. This type of care is provided by a specialist trained in mental 

health therapies, such as a psychiatrist, psychologist, or a social worker. As discussed in 

greater detail under the patient out-of-pocket cost sharing and opportunity cost sections, for 

some patients and in some cases, outpatient care may serve as a substitute for inpatient care, 

though care provided in both settings are included within this concept category.  

 

The following text first describes the individual characteristics, starting from the top right of 

Figure 1, and continuing down the right-hand side of the figure. Following that, it will address the 

individual cost-related factors in turn, starting from the top left of Figure 1, and continuing down 

the left-hand side of the figure. In addition to explaining each concept, the following text 

hypothesizes the direction of their effects on specialty mental health utilization and any 

moderating or mediating relationships involved. For effects relating to the research questions in 

the Introduction, the study hypotheses and corresponding rationales are presented at the end of 

the section.    

 

Mental Health status. Mental health status determines need for mental health care and is thus 

an important determinant of mental health utilization and expenditures. This concept includes 

degree of severity and comorbidity. For example, an individual with bi-polar disorder, a chronic 

mental health condition with severe symptoms, would likely seek a higher level of care than an 

individual experiencing an adjustment disorder. Additionally, an individual with bi-polar disorder 

and an adjustment disorder would likely seek a higher level of care than an individual with only 
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an adjustment disorder. The latter point is particularly important because individuals with mental 

health conditions have a high rate of mental health comorbidity (Gadermann et al. 2012).   

  

The same logic that dictates that patients with poorer physical health status are more likely to 

obtain medical care compared to patients with better health suggests that poor mental health 

status should also be a predictor of higher mental health utilization. However, there are several 

reasons why poorer mental health status may not always align as closely with greater mental 

health utilization and expenditures as medical health status aligns with medical health utilization 

and expenditures.  

 

First, individuals with mental health conditions may be unaware or in denial of their symptoms, 

and thus not realize their need for treatment. This contrasts with medical health conditions. 

Although medical conditions can also proliferate without detection, they often exhibit physical 

symptoms that signal to the patient an unambiguous need for medical intervention.  

  

Second, even when individuals are aware that their mental health status could be improved with 

mental health interventions, they may not obtain needed care until they overcome personal 

and/or societal stigma. This is discussed in greater detail under the concept of Fear of Stigma. 

 

Finally, once individuals accept their need for mental health care, for some, continued inability to 

get care may originate with their illness. Health economists have investigated how economic 

outcomes are affected by untreated mental health conditions’ impact on daily functioning 

(Broadhead et al. 1990). The same logic applies to the ability to find and access care; patients 

with the greatest need may not be able to remember appointments or find transportation, tasks 

required for obtaining care. Despite these impediments to links between mental health status 
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and mental health utilization, mental health status remains a key concept predicting higher 

mental health utilization and expenditures.    

 

Medical health status. A high proportion of individuals with mental health conditions have 

comorbid medical conditions, and among individuals with severe mental health conditions, 

mortality rates from medical conditions is very high (Harris and Barraclough 1998; Benjamin 

Druss and Elizabeth Walker 2011). Mounting evidence suggests that individuals with severe 

mental illness are less likely to receive guideline-concordant treatment for heart conditions, 

diabetes, cancer, and other life threatening conditions (Lawrence and Kisely 2010), however 

less is known about the effect of medical health status as it modifies the effect of mental health 

status on mental health utilization. One might hypothesize that high use of medical care may 

increase the opportunities for mental health diagnoses to be made, and thus the likelihood of 

mental health utilization. However, the fragmentation of mental health and medical health care 

systems (Williams, Shore, and Foy 2006) would alternatively suggest that individuals with 

comorbid mental and medical health conditions would not necessarily be more likely to receive 

specialty mental health care than patients with mental health conditions only. In fact, the twin 

burdens of poorer medical health status and time required for medical health care may result in 

lower specialty mental health utilization for patients with medical comorbidities. This implies that 

poor physical health status may attenuate the effect of mental health comorbidities on mental 

health utilization.  

 

Substance use.  Among U.S. residents with a mental health condition, about a third will 

develop substance addiction in their lifetime (Regier DA et al. 1990).  Use of substances may 

reduce mental health utilization even among those with significant need for mental health 

services. Substance use may prevent individuals from maintaining appointments and taking 

prescribed medications. For some, it may provide alternative recourse to coping with mental 
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health conditions, reducing motivation to continue traditional treatment.  Although this study 

excludes individuals with substance use diagnoses from the study sample to improve 

identification of mental health treatment in the utilization measures (see Methods, Study 

Sample, for the number of enrollees excluded by this criterion), it is relevant to specialty mental 

health utilization, and thus important to include at the conceptual level. 

 

Individuals’ tastes and preferences. The concept of individuals’ tastes and preferences for 

the consumption of mental healthcare describes an individual’s predisposition to seek care 

based on their values, experiences, and beliefs or knowledge. These factors can influence 

whether patients seek care, what kind of care they seek, and how much care they seek.  

 

Values can have philosophic, cultural, religious, regional, or political influences. Experiences, 

such as previous experiences with the healthcare system, and knowledge, gained through 

formal education, self-schooling, or communal teachings, also likely inform tastes and 

preferences, as they combine with patients’ values to determine what a patient wants.  

 

This concept may have both a direct effect and a modifying effect on specialty mental health 

utilization. Individuals who enjoy and value psychoanalysis may seek high levels of care 

independent of their mental health status. Individuals with poor mental health and distaste for 

modern psychotherapy may be less inclined to seek treatment, compared to someone with no-

preconceived notions about psychotherapy or someone who thinks it can be helpful. 

Additionally, like mental health status, this concept may influence insurance selection. 

Individuals more predisposed to seek care may select more generous insurance plans in order 

to reduce their out-of-pocket expenditure.  
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Fear or experience of discrimination. An individual’s fear that specialty mental health 

providers will treat them differently because of who they are (e.g. gender, education level, race, 

language, ability etc.) may directly affect mental health utilization or may modify the effect of 

mental health status on mental health utilization (arrow not shown). Discriminatory treatment 

has a high likelihood of undermining goals of improved health as it may result in inferior 

treatment or in hurtful behavior that curtails care seeking.  Even if discrimination fears are never 

realized, the threat of this potentially undermining experience can deter individuals from seeking 

needed care. It is not clear whether discrimination has equal bearing on inpatient and outpatient 

care, though one might hypothesize a stronger association with outpatient care, which is more 

frequently sought at patients’ discretion than inpatient care.  

 

Fear of stigma. A common component of individuals’ tastes and preferences for mental health 

care is fear of stigma for needing this care.  Because mental health conditions are more heavily 

stigmatized than many medical conditions, it is particularly important to consider fear of stigma 

when measuring utilization of mental health care, and thus this concept has its own box in 

Figure 1.   

 

Fear of stigma has a direct negative impact on level of mental health utilization.  Patients’ own 

beliefs about what having mental health conditions imply about their identity or self-worth may 

stop some from seeking help.  Fear that seeking mental health care could lead to reduced social 

standing or loss of employment can also pose a barrier to getting care. This effect likely occurs 

independently of other predictors such as mental health status.    

 

Compared to the direct effect, fear of stigma may be an even stronger influence as a modifying 

effect on other predictors. These modifying relationships are not shown in Figure 1, for ease of 

readability, but are still worth noting in order to understand the full impact of this concept. For 
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example, a patient with a recent diagnosis of schizophrenia may put off getting treatment for 

fear that this diagnosis will be revealed to friends and co-workers. Similarly, a patient enticed by 

free care to obtain therapy to deal with feelings of grief even without a mental health diagnosis 

may resist because of fear of the stigma attached with seeing a therapist. Both the direct and 

modifying effects of fear of stigma are hypothesized to be negatively associated with utilization 

and expenditures.  

 

Financial means. Higher levels of financial means enable higher levels of mental health care 

utilization, holding other factors constant. In economic models, a linear combination of prices 

and quantity demanded are set equal to or lesser than income. This means that the quantity of 

care used is constrained by a fixed set of prices and income.   

 

In the context of healthcare decisions, household financial means is a relevant concept, 

because dependents, elderly family members, and non-working adults may depend on financial 

support from earning members of the household in activities that support health and welfare. 

Individuals from a large household with the same income as a small household have lower 

levels of financial means because the wealth is spread among more individuals.  

 

Additionally, in the context of healthcare decision, net wealth is important to consider, rather 

than income alone. Net wealth includes income from all sources, including wages, bonuses, 

capital gains, interest, dividends, rent, and cash endowments from an inheritance, as well as 

other sources of wealth (e.g. property, businesses, financial equity etc.). It also subtracts 

outstanding debts.    

 

Mental health literacy. Mental health literacy involves cognitive and social skills required to 

access, comprehend, and use mental health information and to make appropriate decisions 
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about mental health treatments. Low levels of mental health literacy likely predict lower levels of 

utilization.  

 

English literacy.  Lack of English reading, speaking, and listening competency may also hinder 

access to mental health care, as those without these language skills may struggle to find 

providers and set appointments. Further, talk therapy, a common mental health therapy, may be 

less accessible to those with low English fluency because they cannot complete the treatment in 

English and they may struggle to find providers conducting the treatment in their native 

language.  Once they have accessed initial care, low literacy patients may have further 

difficulties understanding diagnoses and treatment options due to the language barrier. Low 

levels of English fluency likely predict lower levels of utilization.   

 

Although not shown in Figure 1, it is also possible that low English fluency affects quantity of 

utilization and expenditures through the mediating influence of financial means, discussed 

above. People with limited English ability likely have lower earning potential in the US, and 

therefore may be have smaller budgets from which to allocate mental health spending.  

 

Patient out-of-pocket cost sharing. To the left of the outcomes box, Figure 1 depicts a 

dashed-lined box for patients’ out–of-pocket cost-sharing (or the price the customer pays at the 

point of care) for their mental health treatment. The dashed box indicates that the concept is a 

mediator, i.e. the mechanism through which other key elements in the model operate.   

 

Patient out-of-pocket cost sharing is a key component of a model predicting utilization and 

expenditures, holding other variables, such as income, constant. Economic models predict that, 

for most types of goods, increases in out-of-pocket price to consumers correspond to decreases 

in quantity demanded. Increasing price without a proportional increase in income reduces the 
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quantity the consumer can afford within their budget constraint. Holding income constant, if the 

prices of substitutable services remain constant or decrease, in theory, patients could shift 

demand away from the higher-priced service and towards the substitutes. For example, in some 

cases, outpatient care could substitute for inpatient care, should patient out-of-pocket cost 

sharing for inpatient care increase relative to outpatient care.  As explained in the Literature 

Review chapter, (see Financial Requirements—Background), the strength of the association 

between price and quantity of care demanded is characterized using the concept of price 

elasticity of demand.  

 

Insurance benefit design features. As shown in Figure 2, benefit design of an insurance 

policy for mental health services determines insured patients’ out-of-pocket cost sharing. 

Insurance benefit design features that are less generous will result in higher patient out-of-

pocket cost sharing via higher financial requirements, as well as the possible need to pay 100% 

out of pocket for providers or services not covered by a policy.  

 

Figure 2 represents three specific components of mental health insurance policies:  Financial 

requirements, quantitative treatment limits, and non-quantitative treatment limits. All three 

components have direct effects on out-of-pocket cost sharing, and thus on specialty mental 

health utilization. The detailed box also shows how each of these three components modifies 

the main effects of the other two components.  The three components of mental health 

insurance policies are discussed in greater detail below.  

 

Financial requirements.  Insurance benefits such as financial requirements, in part, determine 

how much insured patients pay out of pocket for their mental health treatment. Financial 

requirements include copayments, coinsurance and deductibles.  
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Copayments are pre-determined dollar amounts required of patients in order to obtain care, 

usually regardless of whether or not the deductible has been fulfilled. Coinsurance is a pre-

determined percent of the price required for patients to pay in order to obtain care, usually after 

the deductible has been fulfilled. Deductibles set a dollar amount required of patients before the 

insurer starts sharing the cost of care. 

 

Use of deductibles results in nonlinear patient out-of-pocket cost sharing with respect to the 

quantity of care utilized.  This is because patients with a deductible pay the full cost of care 

before they have spent down their deductible. Once they have obtained enough care to spend 

down their deductible, they pay a reduced rate, typically just a copayment or coinsurance. 

 

Financial requirements do not include premiums, as premiums involve a fixed cost over time 

that individuals pay regardless of whether they use any mental health services, or how many 

services they use.  Although premiums may factor into utilization decisions, conceptually, 

premiums are more aligned with income than financial requirements, as individuals with higher 

premiums have lower income available to spend on care. It is important to acknowledge that 

premiums and financial requirements (and other types of benefits) may be correlated in that 

higher premiums may be associated with lower financial requirements and vice versa. 

 

Quantitative treatment limits (QTLs).  QTLs place a limit on the number of outpatient visits or 

inpatient days that are covered by the insurance policy. When insurers use QTLs, they add 

another kink to the already non-linear price schedule for mental health treatment. This is 

because, once patients have met the limit, the price paid by the patient changes from a 

copayment or coinsurance (or possibly a negotiated rate under a high deductible) to the full 

amount charged by the provider, as if the patient did not have insurance. In this scenario, 

patients’ out-of-pocket costs for mental health care increase.     
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As indicated by the arrow from QTLs to the arrow denoting the main effect of financial 

requirements in Figure 2, QTLs are expected to moderate the effect of financial requirements on 

patients’ out-of-pocket costs, and thus on mental health utilization and expenditures. This is 

because even if patients’ financial requirements grow more generous, if they continue to face 

QTLs, they may not be able to increase utilization as much as they desire because of the 

pending threat of paying the full cost for their care beyond the QTL threshold.  

 

Non-Quantitative treatment limits (NQTLS). NQTLs, a third benefit design feature, place 

limits on the amount and type of mental health care covered by the insurer. They affect patients’ 

out-of-pocket costs in a similar manner as QTLs. NQTLs are employed via a variety of 

processes, including utilization review, medical necessity, benefit coverage determination, and 

case management processes. When claims are denied because services are not approved 

through these processes, patients have to pay more out-of-pocket for the desired service. For 

some plans, the higher patient out-of-pocket costs may default to the uninsured cost of care. As 

discussed in greater detail in the Methods chapter, many of the plans whose data is used in this 

dissertation require a cost-sharing penalty for failing to get prior authorization when 

authorization was required.   

 

As indicated by the arrow from NQTLs to the arrow denoting the main effect of financial 

requirements in Figure 2, NQTLs are expected to moderate the effect of financial requirements 

on patients’ out-of-pocket costs, and thus on mental health utilization and expenditures. The 

rationale is analogous for the one of the moderating effect of QTLs on financial requirements.  

 

Figure 2 also indicates an arrow between NQTLs and the arrow denoting the main effect of 

QTLs, indicating moderating effects of NQTLs on the effect of QTLs on patients’ out-of-pocket 
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costs, and thus on mental health utilization and expenditures. NQTLs are expected to reduce 

the impact of QTLs on mental health utilization and expenditures. This is because even if a 

policy does not have any QTLs, an individual may be prevented from obtaining the desired level 

of care due to denied requests for authorization through the NQTL system.   

 

Figure 2 also notes that all three types of health status, as well as individuals’ tastes and 

preferences for mental health care, can affect patients’ choice of insurance policy. This is 

particularly true in cases where individuals have choices between different policies with different 

benefit design features offering varied levels of out-of-pocket cost sharing. Individuals with 

poorer mental health status, tastes and preferences that predispose them to seeking frequent 

care, or little fear of stigma that would otherwise stop them from seeking needed treatment, may 

be more likely to pay a higher premium in return for lower cost sharing for the high volume of 

care they anticipate obtaining.   

 

Opportunity costs of time spent obtaining care. Directly below patient out-of-pocket cost 

sharing in Figure 1, is opportunity costs of time spent obtaining care, another mediating 

concept. Opportunity costs are defined in the economics literature as the value of the “best 

forgone alternative.” Opportunity costs of time are always incurred when individuals have to 

make a choice between spending their limited time one activity over an alternative activity. 

When considering factors influencing economic decisions, (such as the decision to purchase 

mental health services), it is important to consider the value of the foregone alternatives in 

accounting for the total costs of a particular decision. 

  

Opportunity cost of the time spent obtaining care is the product of the time spent obtaining care 

and the patient’s valuation of that time. For example, if an enrollee who earns $100/ hour is 

deciding between spending two hours working versus spending those hours obtaining 
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psychotherapy, the opportunity cost of the psychotherapy visit would be $200. Time required to 

obtain care and the value of patients time are elaborated on in more detail below.  

 

Time required obtaining care. This concept incorporates travel time as well as the time 

required for a given outpatient visit or inpatient stay. Both travel time and treatment times can 

vary greatly. Travel time can vary by distance to provider, availability of transportation, and road 

conditions, while variation in treatment time depends primarily on whether care is provided on 

an inpatient or outpatient basis. Inpatient treatment can vary by number of days. For these time-

intensive treatments, travel time may become relatively less important compared to the 

treatment period. Additionally, for lengthy inpatient treatments, families may also need to travel 

(or temporarily move), increasing the total travel time for that service. Outpatient visits are often 

homogenous in length, usually occurring in 15 minute, 30 minute, and 1 hour time intervals. 

Waiting times may be a source of variation for time required for mental health visits.  

 

Value of patients’ time. This value incorporates both financial and non-financial worth. 

Financial value includes remuneration such as wages, sick days or revenue. Non-financial value 

includes personal gain such as personal satisfaction or enjoyment of work or personal activities. 

Personal activities might include child rearing or caring for friends or family. A patient may 

derive both financial and non-financial value from a single hour of time, or may only derive one 

or the other.           

 

The following scenario describes how time and value of each hour of time affect total 

opportunity cost. A stay-at-home mom, who would otherwise provide childcare, drives 2 hours 

(one way) for a one hour talk therapy session. Her opportunity cost includes the hourly financial 

value of childcare she would otherwise provide plus the non-financial value of personal 
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satisfaction she would derive from providing childcare, added up over five hours required for the 

visit (4 hours driving plus 1 hour with the doctor).    

 

Provider supply. Provider supply describes the total number of in-network specialty mental 

health providers in a particular geographic area. A high volume of providers increases the 

chance that an individual lives in closer proximity to a provider compared to an individual in an 

area with a lower volume of providers. This close proximity may reduce travel time and thus the 

time required to obtain care, which could, holding all else equal, reduce the opportunity cost of 

treatment. On the other hand, if mental health providers are scarce in a geographic area, a 

patient will have to travel a longer distance to obtain care, and thus will face a greater 

opportunity cost to seeking mental health care. Thus, in this model, opportunity costs of time 

present a mechanism through which provider supply, or lack thereof, can influence utilization 

and expenditures.    

 

The concept of provider supply aligns most closely with providers of outpatient services, since 

outpatient services are typically shorter in duration than inpatient stays, and thus travel time to 

an outpatient visit is more consequential. However, the concept still applies to inpatient care. If a 

geographic area is not served by a psychiatric inpatient facility, an individual seeking inpatient 

care will need to commute a longer distance to where care is available (as will any members of 

their social support team). This longer commute will increase the opportunity cost of the 

treatment. 

 

Figure 1 shows an arrow between insurance benefit design features and provider supply. This is 

because plans can reduce provider availability through limited provider networks (or narrow 

networks). Networks determine provider supply for enrollees in in-network only plans, since their 

insurance does not cover care by providers outside the network. Networks may also influence 
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“effective” provider supply for enrollees in in-and-out-of-network plans, who may face real (e.g. 

higher cost-sharing) or perceived (e.g. lower quality care since providers were not chosen for 

network) barriers to seeking care from out-of-network providers. For this reason, plans may also 

influence provider supply for these enrollees through use of networks.  
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Extending the model to in-and-out-of-network plans 
 

Although the model in Figure 1 has been simplified to show factors informing individuals’ 

decisions to obtain specialty mental health services for an individual in an in-network only plan, 

it can be extended for individuals in in-and-out-of-network plans. The financial requirements, 

quantitative treatment limits, and non-quantitative treatment limits in the model are for in-

network services. However, an individual in an in-and out-of-network plan may consider the 

insurance benefit design features for both in-network and out-of-network services in making 

their decisions about both in-network services and out-of-network services.  

 

This is because, with an in-and out-of-network plan, in-network and out-of-network providers 

may act as substitutes for one another. For example, a person in an in-and-out-of-network plan 

might initially be interested in services by a psychologist who has not contracted with the insurer 

to be in the network. They might compare benefit design features that apply to the out-of-

network provider with those that would apply to an in-network provider, and if the out-of-network 

provider proves to be considerably more costly, they might opt to seek in-network care as a 

substitute for the out-of-network provider.  

 

In some cases, in-and out-of-network providers might serve as complements to one another, 

although this scenario is probably less common.  For example, a particular in-network provider 

could recommend patients to an out-of-network provider with specific expertise treating a rare 

condition, or an out-of-network facility with highly specialized services. Here, holding all else 

equal, generous benefits for in-network services could ultimately lead to higher use of out-of-

network services.   
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Extending the model to expenditures as an outcome 
 

Specialty mental health expenditures are a second key outcome for this analysis. Utilization and 

expenditures are conceptually distinct. Utilization represents the volume of care sought, while 

expenditures represent the financial resources devoted to treatment. Expenditures include all of 

the dollars spent by the insurer and the patient in the receipt of specialty mental health services 

for the patient over a defined period of time. This sum is driven by both the quantity of services 

received (i.e. utilization level), as well as the price (unit cost) paid by the insurer and/or the 

patient in purchasing these services. Expenditures are not in Figure 1 to simplify the graphic. 

However, because expenditures equal price times utilization volume for each service type 

aggregated across all service types, all of the concepts associated with utilization are also 

associated with expenditures. 
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Study Hypotheses and Rationales 
 

Hypothesis for RQ1: Decreases in copayments, coinsurance, and deductibles, will increase 

inpatient and outpatient specialty mental health utilization and expenditures, ceteris paribus.  

Rationale:  The financial requirements described above determine patients’ out-of-pocket cost 

of care, and utilization of mental health care is expected to change with changes in cost. As 

patient cost-sharing for mental health care decreases, and thus services become more 

affordable to patients, patients are expected to consume more care. As patients increase 

utilization, their expenditures are expected to increase as well. This assumes the other 

insurance benefit features are held constant. 

 

An important competing hypothesis applies to patient expenditures. When financial 

requirements increase, even if utilization does not change, patient expenditures may increase, 

because patients are paying for a larger portion of their health care costs. 

 

Hypothesis for RQ2: Removing limits on allowed annual mental health services will increase 

inpatient and outpatient specialty mental health utilization and expenditures, ceteris paribus. 

Rationale: QTLs constrain the supply of care available to patients by setting an upper limit on 

the quantity of mental health care a member can obtain. They thus restrict the quantity of 

utilization to a level that may be lower than it would have been in the absence of the limit. 

Increasing or removing these limits may allow patients to seek their desired level of care, which 

leads to an increase in utilization and thus expenditures. This assumes that other insurance 

benefit features are held constant.  
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Hypothesis RQ3: Relaxing NQTLs will increase inpatient and outpatient specialty mental health 

utilization and expenditures, ceteris paribus. 

Rationale:  NQTLs place restrictions on whether a particular member can obtain a course of 

treatment. Like QTLs, this can constrain the level of utilization to a level that may be lower to 

what it might have been in the absence of the NQTL. Relaxing NQTLs may allow patients to 

obtain care that they would have been denied under the NQTL, or allow patients to seek a 

higher volume of care than the NQTL allows. As utilization increases, so do expenditures. This 

assumes the other insurance benefit features are held constant. 

 

Hypothesis for RQ4: The negative effect of financial requirements on inpatient and outpatient 

specialty mental health utilization and expenditures will be smaller when plans limit the number 

of allowed mental health days and visits using QTLs, compared to when plans do not use QTLs, 

ceteris paribus.    

Rationale:  The hypothesized effect of financial requirements on utilization and expenditure 

predicts that when financial requirements decrease, utilization and expenditures will also 

increase, ceteris paribus. However, when QTLs are in place, utilization can only increase up to 

the limit set by the insurance company. As an example, in response to a decrease in deductible 

from $1000 to $100, and a decrease in copayment from $30 to $5, a patient may want to double 

her outpatient utilization from 15 psychologist visits to 30 psychologist visits. However, if the 

QTL remains set to 20 visits, she can only increase her number of outpatient visits from 15 to 

20, rather than the desired increase, from 15 to 30. The increase in utilization associated with 

the observed decrease in financial requirements for this patient will not appear to be as great as 

it would have been in the absence of QTLs.  This supports the hypothesis that QTLs negatively 

modify the relationship between financial requirements and utilization and expenditures.  An 

analogous rationale hypothesizes that the reverse is also true, that is, that financial 

requirements negatively modify the relationship between QTLs and utilization and expenditures.  
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This is because the impact of QTLs on utilization will be smaller when financial requirements are 

stringent (e.g., paying high copayments or coinsurance rates), because patients will be less 

likely to use enough care to ever reach their treatment limit. 

 

One caveat to Hypothesis 4 is that the size of the modifying effect depends, in part, on where 

the QTL threshold is set. If QTLs tend to exceed the level of desired utilization for most patients, 

they will be less likely to significantly modify the effect of financial requirements.   

 

Hypothesis for RQ5: The negative effect of financial requirements on inpatient and outpatient 

specialty mental health utilization and expenditures will be smaller when plans use more 

stringent NQTLs compared to plans that use less stringent NQTLs, ceteris paribus. 

Rationale: This negative modifying effect occurs through the same mechanism as hypothesized 

with QTLs. NQTLs may restrict utilization increases that would otherwise be associated with 

decreases in financial requirements. This is because they determine how much care a particular 

person can obtain in a given health episode, independently of how much care the patient would 

like to obtain. The example of a patient who wants to double utilization from 15 to 30 outpatient 

visits in response to lower financial requirements could be prevented by the mental health care 

manager refusing to permit the increase via NQTLs. Using the same reasoning, the modifying 

effect of financial requirements on NQTLs is also expected to be negative.  

 

The caveat given for the hypothesis for research question 4 is less applicable here, but is still 

worth noting. NQTLs can deny care or limit the duration of treatment for patients in cases where 

there is insufficient evidence that the requested treatment for a given patient will result in better 

health outcomes and where there are lower cost alternatives. This flexibility allows NQTLs to 

place stronger limits for some patients compared to QTLs, which tend to establish a moderately 

high threshold limit applicable to everyone covered by that plan. In cases where NQTLs place 
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more restrictive limits than QTLs, the modifying effect on patients who might otherwise increase 

utilization due to decreases in financial requirements may be stronger for NQTLs compared to 

QTLs. Still, without observing how NQTLs are deployed in response to each request for 

treatment, it is difficult to know for sure whether these limits are severe enough to significantly 

stunt the effect of financial requirements on utilization. 

 

Hypothesis for RQ6:  The negative effect of QTLs on inpatient and outpatient specialty mental 

health utilization and expenditures is likely lower when plans use more stringent NQTLs 

compared to when plans do use less stringent NQTLs, ceteris paribus.  

Rationale:  As indicated in Hypothesis 2, QTLs are expected to reduce levels of utilization and 

expenditures compared to what they would be in the absence of QTLs. However, in the 

presence of NQTLs, this negative effect is expected to be less influential. This is because some 

patients’ utilization may be limited by NQTLs before they meet QTLs, and thus QTLs will not 

have as great an effect on levels of utilization and expenditures as they would without NQTLs.  

The reverse of Hypothesis 6 is also true; QTLs are expected to negatively modify the effect of 

NQTLs on utilization and expenditures. Patients may reach their QTLs before they are 

subjected to NQTLs, in which case the NQTLs will be less influential than they would have been 

in a plan without NQTLs.  
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Conclusion 
 

The current study is primarily interested in how insurance benefit design features, including 

financial requirements, quantitative limits, and non-quantitative limits influence specialty mental 

health care utilization and expenditures. However, in order to rigorously examine their effect, it 

is important to understand the entire system of factors that determine these outcomes. In 

explaining the components of this system, this conceptual model provides the theoretical 

framework for the present study.  

 

This chapter explained the expected relationships between mental health utilization and 

expenditures and specific individual characteristics, patient out-of-pocket cost sharing, and 

opportunity costs. It also highlighted the direct and modifying relationships between three 

components of insurance policies, financial requirements, QTLs, and NQTLs. From this 

discussion stem the 6 hypotheses and rationales corresponding to the 6 research questions 

listed in the Introduction chapter,  

 

The next chapter, Methods, translates the conceptual model into a measurement model and 

details the study design and statistical methods that will be used to test the study hypotheses.  

In particular, although the conceptual model aims to comprehensively describe all factors 

expected to affect specialty mental health utilization and expenditures, not all of these factors 

can be included in the measurement model due to lack of available data or requirements of the 

study design. These reasons are explained in greater detail in the Methods chapter.   
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METHODS 

Overview 
 

This study data describe benefit design features and enrollee and claims observations in 2009 

and 2011. The study design assesses how changes in benefit design features associated with 

implementation of a national parity law (in 2010 and 2011) affect specialty mental health 

utilization and expenditures. The study sample is comprised of commercially-insured adults 

enrolled in “carve-in” plans in the U.S. The focus on “carve-in” plans affords a larger sample size 

in the available data. This chapter presents a detailed description of the data sources, the study 

design, the study sample, the measurement model, the variable definitions, and the statistical 

methods used to test the hypothesis presented in the Conceptual Model chapter.  
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Data Sources 
 

Data were provided by the behavioral health division of Optum® (hereafter called Optum), a 

fully owned subsidiary of United Health Group (UHG). Optum Behavioral covers behavioral 

health accounts for small and large employers across the U.S., and was among the largest 

managed behavioral health organization in the country during the study period. Optum’s sister 

company, UnitedHealth Care (UHC), also exists under the parent organization UnitedHealth 

Group (UHG). Optum Behavioral manages the behavioral benefit for UHC as well as provides 

care management services and products to its members enrolled in “carve-in” plans. These 

databases are used to adjudicate claims and calculate patient out-of-pocket costs. 

 

The project links 2009 and 2011 utilization, expenditure, and member information, available in 

the claims and eligibility data files, to detailed insurance plan benefit information from the 

insurer’s “carve-in” plan database. This information is supplemented with employer and plan 

information from the Optum Book of Business (BOB), individual socioeconomic characteristics 

from marketing data, and Optum provider supply information. The resulting analysis file is at the 

enrollee-year level, with unique observations for each enrollee in 2009 and 2011. The following 

text elaborates on the data sources obtained from Optum, and how they are used in this project.    

 

Book of Business (BOB) data. A plan-year-level file provides employer and plan-level 

characteristics. The information in this file facilitates many of the exclusion criteria needed to 

create the study sample. Employer characteristics include number of employees, whether or not 

the employer uses collective bargaining, renewal date, and state in which the employer is 

based. Plan characteristics include carve-in status, whether the plan includes behavioral health 
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coverage (i.e. not only work life balance or employee assistance programs coverage), and 

whether the plan is a “standard plan” (i.e. not Medicare or supplemental).  

 

Eligibility data. An enrollment file identifies all insurance plan enrollees with a member 

identification number and plan identification in each year. This information is used to identify all 

enrollees in eligible health plans, including those that did not make any service claims on their 

insurance in a particular year. The enrollment file also indicates sex, birth year and state of 

residence for each patient.  

 

Claims data.  A service-level claims file provides information about specialty behavioral health 

outpatient, inpatient, and intermediate care utilization. These data do not include pharmaceutical 

claims. Each service is described using Current Procedural Technology (CPT) codes, revenue 

codes, or Healthcare Common Procedure Coding System (HCPCS). Each service also has 

associated plan (Optum plus other any other insurers paying for a portion of the service through 

coordination of benefits), patient, and total expenditure amounts, with patient expenditures 

being the sum of deductible, copayment and patient coinsurance amounts. In addition, the 

claims data provide information about patients including whether or not they are dependents, 

diagnoses recorded during behavioral health visits, and some further description of the services 

they used (e.g., in-network versus out-of-network, provider type, and setting of care). 

 

Benefit design data. UHG has several lines of business, including “carve-in” specialty 

behavioral health plans, “carve-out” specialty behavioral health plans, EAP, work-life plans, etc. 

This dissertation uses benefit data from the “carve-in” plan database. “Carve-in” plans 

administer behavioral health benefits together with medical benefits (rather than carving them 

out as “carve-out” plans do). These data were delivered by Optum but originated with UHC.   
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A benefit design data file provides information about financial requirements, quantitative 

treatment limits (QTL), and non-quantitative treatment limits (NQTLs). These data were 

procured directly from a database used by the insurer to adjudicate claims and determine 

patient out-of-pocket cost-sharing as well as to communicate policy details to employers. The 

data were formed into plan-year-level files before merging to patient-year-level file for analyses.  

 

The resulting financial requirement, QTL, and NQTL variables are available for as many as six 

different service types (inpatient facility, inpatient professional, inpatient tests and procedures, 

outpatient hospital professional, intermediate, and outpatient doctor’s office). However, not all 

service types always apply to all benefit design features for all plans. For example, QTLs for 

inpatient care do not distinguish between facility, professional, and miscellaneous components. 

For benefit design features that can differ for in-network and out-of-network services (e.g. 

coinsurance, deductibles, etc.) the benefit design data differentiate between in-network and out-

of-network benefits. Additionally, while the vast majority of plans have the same benefits for 

both mental health and substance abuse services, when these two services do have different 

benefits, both values are available. Finally, the data distinguish between benefits that are 

constant across levels of service use versus benefits that vary depending on levels of service 

use (a relatively rare phenomenon called tiering).  

 

Word documents summarizing each plan were also available, although these documents were 

used for variable algorithm formation and data validation rather than to systematically generate 

the benefit data. 

 

Provider supply data. A file indicating the number of specialty behavioral health providers per 

1000 enrollees, by state and by year, has also been provided by Optum. These counts include 

providers in Optum networks, and thus describe the in-network provider supply, but not the total 
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provider supply available to enrollees in in-and-out-of-network plans. To supplement these data, 

publicly available Area Health Resource Files were procured from the Health Resources and 

Services Administration website. These data provide the number of psychiatric beds in short 

term hospitals in 2013, by county, as well as the 2013 population estimates by county.  

 

Sociodemographic data. In order to conduct sensitivity analyses controlling for enrollee 

characteristics which may modify the effects studied by this dissertation, the database was 

linked to consumer marketing data (e.g. information from credit card applications) from Optum 

Insight, available for about half of the carve-in sample. This dataset provides categorical data on 

enrollee education, income and wealth, and Race / ethnicity/language.   
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Study Design 
 

Cross-sectional analyses investigating relationships between insurance benefit design and 

healthcare utilization risk compromising internal validity when they do not account for the 

endogeneity of insurance benefits. If offered a choice of insurance policies, individuals’ mental 

health status, tastes and preferences, and fear of stigma may influence their expected future 

health care utilization and expenditures, which, in turn, may influence their current selection of 

insurance policy, and, thus, their observed insurance benefits. However, perfect measures of 

health status, tastes and preferences, and fear of stigma rarely exist.  Failure to fully account for 

characteristics influencing both these insurance selection choices and behavioral healthcare 

use results in biased estimates of the effect of insurance benefit features on utilization and 

expenditures. This is because standard ordinary least squares regression estimates assume the 

expected value of the error term equals zero. This assumption is violated if the omitted variables 

are correlated with both the explanatory variable of interest and the outcome, and variation in 

the outcome caused by the omitted variables gets picked up in the error term. 

 

Equation 1 presents an example of a regression model where variation in 2009 insurance 

benefits across individuals (symbolized with the “i” subscript) are used to explain variation in 

2009 mental health utilization across individuals, controlling for individual covariates. In this 

model, “α” is the average utilization level across the population, and “e” is the idiosyncratic error 

that describes the residual between the fitted regression line and each individual’s true 

utilization level. If the covariate measures in this model do not adequately control for health 

status, or tastes and preferences, then E (e | insurance) ≠ 0. This violates one of the 

assumptions under which unbiased estimates of β1 are obtained. 

(1)  Utilizationi,2009  = α2009  + β1(Insurancei,2009)  + β2(Covariatesi,2009)    + ei,2009 
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A method called “first differences” is used by econometricians to account for omitted time-

invariant selection factors and to reduce the associated bias on the main explanatory variable of 

interest, in this case insurance benefit design. This method decomposes the usual error term 

into two components. The first component, symbolized with a “vi” in Equations 2 and 3 below, 

represents individual-specific, time-invariant error. To the extent that health status and tastes 

and preferences are time-invariant, these factors are represented by this first error term 

component. The second component, symbolized with an “e2009” and “e2011” in Equations 2 and 3 

below, represents idiosyncratic error, whose expected value is assumed to be zero.  

 

(2)  Utilizationi,2009  = α2009  + β1(Insurancei,2009)     + β2(Covariatesi,2009)  + vi +   e2009 

 

(3)  Utilizationi,2011 = α2011 + β1(Insurancei,2011)       + β2(Covariatesi,2011)  + vi +   e2011 

 

(4)  Utilizationi,2011 - Utilizationi,2009  = (α2011 - α2009)  +  β1(Insurancei,2011 - Insurancei,2009)  +                                                            

                                                                      β2(Covariatesi,2011 - Covariatesi,2009) +  

                                                                      e2011 – e2009 

A first differences approach uses a pre and post framework. In the present study, 2009 is the 

“pre” period, and 2011 is the “post” period. Equation 2 shows a cross-sectional regression for 

the effect of insurance benefits in 2009 on utilization in 2009, controlling for covariates in 2009. 

Equation 3 shows a cross-sectional regression for the effect of insurance benefits in 2011 on 

utilization in 2011, controlling for covariates in 2011.  Equation 4 shows that subtracting 

Equation 2 from Equation 3 results in the difference in utilization between the two periods being 

expressed as a function of the change in insurance, the change in covariates, and the change in 

the idiosyncratic error. The patient-specific, time-invariant error term “v” from Equation 2 and 3 

canceled out in Equation 4. In linear models, the expected value of a difference equals the 
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difference of expected values. Thus, the expected value of the difference of the idiosyncratic 

error terms equals zero, and no longer causes bias in the insurance coefficient.  

 

The years 2009 and 2011 were chosen to coincide with before and after implementation of a 

national parity law. The law and subsequent legislation required parity for financial requirements 

and quantitative treatment limits in 2010, and for non-quantitative treatment limits in 2011.  The 

policy change introduces exogenous change in benefit design into the study data.  

 

Exogenous change enhances the study design in two ways. First, it increases the amount of 

“within person” variation observed in benefit design features. Second, it increases confidence 

that benefit design feature variation observed is not due to unobserved time-varying factors. 

Because much of the insurance variation in the study period is caused by the policy change 

rather than individuals’ decisions made in reaction to changes in patient characteristics, a large 

portion of the observed effect is likely unbiased. 

 

However, although use of first differences implicitly controls for health status, tastes and 

preferences, and fear of stigma that are time invariant, these characteristics can change over 

time. If these characteristics do change over time, and this, in turn, drives some of the observed 

variation in insurance benefit design features, then insurance selection may still be endogenous, 

despite the first-differences study design and the policy change creating exogenous variation in 

benefit design.  An additional control for omitted time-varying individual factors is discussed in 

the Statistical Methods and Models sub-section, on page 113.      

 

Two requirements are associated with first-differences study design. First-differences estimate 

the effects of benefit design features on utilization using “within person” variation. This method 



76 
 

thus requires that:  1. The data measure each individual both before and after the policy 

change, and 2. There is within-person variation in insurance design features over time.       
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Study Sample 
 

The current study sample originated with Optum data for a parent study evaluating the effects of 

the Mental Health Parity and Alcohol Equity Act (MHPAEA). These data include plans and 

enrollees associated with 673 employers with “carve-in” plans.  Details of the sampling strategy 

used by the MHPAEA study are reported in Appendix A.   

 

Figure 3a, Part 1 indicates the number of plans and employers excluded from 11 employer and 

plan-based exclusion criteria. The original benefits data included 655 employers with 6401 

“carve-in” plans that existed in either 2009 or 2011 (in order to be consistent with the pre/post 

framework of the study design). The first two employer-based exclusion criteria (Steps 1 and 2) 

make the employer exempt from MHPAEA. These excluded 193 employers with 50 or fewer 

employees (211 plans) (see Appendix B for full definition of employers excluded from sample), 

and 1 collectively bargained employer (71 plans). An additional 67 employers with 752 plans not 

renewed on the calendar year were excluded because they cannot be meaningfully compared 

with plans that renew on the calendar year. 

 

Next, the exclusion criteria excluded 1322 plans without enrollees (Step 4), as these plans 

would drop out from the enrollee-level analyses, and 667 plans that did not appear in the Book 

of Business (Step 5), whose data are needed to conduct subsequent exclusions.  Using plan-

level data from the Book-of-Business, 3 plans not covering behavioral health benefits (Step 6) 

and 245 supplemental or indemnity plans (Step 7) were excluded. Plans without behavioral 

health benefits have only Employer Assistance Program or Work-Life services, which do not 

cover the full range of mental health services in this study.  Enrollees of supplemental plans 

(e.g. retiree only or Medicare plans) may have other sources of insurance for mental health 
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services, and thus may be missing some service use information in the Optum claims. 

Indemnity plans are exempt from MHPAEA.  

 

In Step 8, 5 plans that were originally designated as “carve-in,” but revealed to be “carve-out” 

plans in the benefits data, were excluded. In Step 9, plans for employers outside of the 50 U.S. 

states were excluded, since benefit design may be drastically different in U.S. territories such as 

Puerto Rico, the Virgin Islands, and Guam.  The 238 plans requiring different levels of benefits 

depending on the enrollee’s previous use in the year (i.e., tiering) cannot be easily compared to 

plans with annual benefit levels, and are thus excluded in Step 10. Finally, plans were assessed 

for fully-insured status, but as no study plans fit this description after imposing the other criteria, 

none were excluded from the sample. This left 2875 plans and 359 employers. 

 

The four steps in Figure 3a, Part 2 indicate the number of enrollees, plans, and employers 

excluded from 4 enrollee-based exclusion criteria. The plans remaining after Step 11 (from 

Figure 3a, Part 1) had 6,031,720 enrollees. About a third of these were excluded because they 

were children (17 years or younger) or because they were 65 years or older during the study 

period (Step 1). The study focuses on adults less than 65 years old because including children 

would require a different conceptual model and literature review, and because including a 

population eligible for Medicare based on age reduces certainty that the study sample is reliant 

on the benefits for which we have data.  

 

Individuals diagnosed with substance use disorders at any point during the study period are 

excluded in Step 2. While we do not know with certainty whether the utilization variables used in 

the analysis measure mental health or substance use treatment, excluding individuals with 

substance use disorders helps increase the likelihood that the utilization variables measure 

mental health treatments. This step excluded 3009 enrollees.  
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Step 3 excludes enrollees who are not continuously enrolled in a plan in both 2009 and 2011. 

Enrollees do not have to be in the same plan over the two years, but the study design requires 

that they have utilization, expenditure, and benefit design information in 2009 and 2011. 

Similarly, because main analyses are stratified on network status (in-network only versus in-

and-out-of-network coverage), the 90,498 individuals with in-network only coverage in 2009 and 

in-and-out-of-network coverage in 2011 (or vice versa) cannot be classified for stratification and 

were therefore excluded from the sample in Step 4. Finally, small proportions of additional 

enrollees are excluded for residing outside of the U.S. 50 states (Step 5) and for having missing 

benefit design variables (Step 6), the latter group because they would drop out of main analysis 

regressions due to missing data. The final study sample contains 1,242,949 individuals in 1,956 

plans, sponsored by 343 employers.  

 

In considering creation of the study sample, it is important to assess how well the results will 

generalize to the population of commercially-insured adults in “carve-in” plans in the U.S. in 

2009 and 2011.  Generalizability can be reduced if the enrollees associated with employers 

sampled for the parent study (evaluating MHPAEA) systematically differ from the general 

population of commercially-insured adults in “carve-in” plans in the U.S. during the study period. 

Publications from the parent study acknowledge the possibility that use of a convenience 

sample (i.e. eligible employers with Optum contracts) may threaten external validity (Ettner et al. 

2016). This said, the number of employers, their national representation, and their variety of 

industries and sizes gave some reassurance that the sample would reasonably approximate a 

generalizable sample. 

 

Generalizability can also be reduced if the enrollees excluded from the sample through the 

exclusion criteria systematically differ from the target population. Among the employer and plan-
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level exclusion criteria, exclusion of small employers excluded the largest proportion of 

employers (one third). If enrollees excluded due to their association with small employers 

experience less generous insurance benefits (i.e. greater cost-sharing) (Morrisey, Jensen, and 

Morlock 1994) than the remaining enrollees associated with large employers, then the excluded 

enrollees might be expected to have greater sensitivity to small changes in their benefit design 

features, due, for example, to pent-up demand. If this were the case, the final study sample 

would be less comparable to all commercially-insured adults, including those associated with 

small employers as well as large employers.  However, by definition, each of these small 

employers is associated with a relatively small number of enrollees. Thus, although the results 

may not generalize to all employer groups, they may do a better job of generalizing to the vast 

majority of enrollees. The second largest employer or plan-level criterion excluded employers 

that did not renew their plans on the calendar year. Enrollees associated with these employers 

are unlikely to systematically differ from the general population based on this criterion alone. 

The rest of the employer or plan-level criteria apply to 5% or fewer of the remaining employers, 

and are unlikely to affect the generalizability of the results. 

 

About 2,900,00 enrollees (nearly half of enrollees in eligible employers and plans) are excluded 

for a criterion related to the study design or methods rather than the target study population 

(e.g. adults residing in the U.S. states).  However, it is neither obvious that enrollees excluded 

for the same criterion (e.g. all enrollees with missing benefit design data) would reveal a 

systematic bias in their cost sensitivity nor is it obvious that there would be a systematic bias 

across all of the nearly 3 million excluded enrollees.  

 

One exception is the group with substance use disorder diagnoses. The evaluation of MHPAEA 

(i.e. the parent study) found that, compared to the full study sample (i.e. those not restricted by 

a substance use disorder diagnosis), the sub-group with substance use disorders had higher 
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baseline average expenditures as well as greater increases in expenditures associated with 

MHPAEA (Friedman et al., Revise and resubmit in progress). The latter finding may have been 

due to greater cost-sensitivity; to the extent that MHPAEA was associated with decreases in 

cost-sharing, on average, these decreases may have caused larger increases in expenditure. 

Despite this conjecture, it is important to remember that enrollees with substance use disorders 

represent less than 1% of enrollees associated with eligible employers, and are thus unlikely to 

affect external validity. 

 

The comparatively larger groups of excluded enrollees, including those not enrolled in an Optum 

plan in 2009 and 2011, and those in both an INN-only and INN/OON plan during the study 

period are less likely to demonstrate systematic bias in their cost sensitivity. One might 

speculate that some individuals are in these categories because they were looking for more 

comprehensive benefits, and thus that they have greater cost-sensitivity than other enrollees. 

For example, an enrollee might change jobs to an employer who contracts with a different 

insurance company and who offers more comprehensive health insurance. Or an enrollee might 

change from an INN-only to an INN/OON plan in order to reduce the cost of an out-of-network 

provider. However, these specific examples seem unlikely to characterize the majority of 

excluded enrollees, who are probably more likely to drop out of the Optum data when their 

employer changes their insurance contract, or when the enrollee changes employers for 

reasons unrelated to their insurance. Also, the network configuration example only applies to 

enrollees who switch from INN-only to INN/OON plans, which is about half of the sample. 

Similarly, since the phenomenon of missing data is likely independent of cost-sensitivity, it does 

not seem likely that enrollees excluded for this reason would make the results less 

generalizable.  
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Figure 3a. Plan-years, Plans, and Employers remaining after employing Employer/Plan 
exclusion criteria. 

 

BOB: Book of Business, a data file from Optum containing employer and plan characteristics. 

SPI: Special processing instructions, a separate data file from Optum with additional plan 

information.  
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Figure 3ab. Enrollees, Plans and Employers remaining after employing Enrollee exclusion 
criteria.  

 
 INN: Plans that only cover in-network services. INN/OON: Plans that cover both in-network and 
out-of-network services.  
*A small number of enrollees are missing a date of birth in the enrollment file, and are excluded 
in this step because their age cannot be confirmed to be in the required age interval. 
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Measurement Model 
 

Figure 4 adds measurement proxies to the conceptual model from the previous chapter.  

Measurement proxies are presented within the box for the corresponding conceptual factor 

(labeled in bold text). When measurement proxies are not available, the corresponding concept 

box indicates this. Dashed lines indicate mediating concepts that are not controlled directly in 

the models (in other words, the models are in reduced-form with regard to these mediators). 

This section rationalizes use of each measurement proxy, and reports whether it is used in the 

main analysis or sensitivity analysis.  The discussion starts with the outcomes, and proceeds on 

the right side of Figure 4.    

 

Specialty mental health utilization. Inpatient and individual psychotherapy use, based on 

service codes recorded in the claims during enrollees’ specialty behavioral health encounters 

were used to measure specialty mental health utilization. For inpatient care, the measure is 

based on the “derived level of care” variable in the claims.  For individual psychotherapy, the 

types of codes used to create the proxy measures include Current Procedural Technology 

(CPT) codes, revenue codes, and  Healthcare Common Procedure Coding System (HCPCS) 

codes (for specific codes used, see Appendix C). The utilization measures were created by 

identifying claims observations where the claims variables noted above had values indicating 

individual office-based psychotherapy or inpatient care, in a given year, as indicated by the 

claims date variable. The number of units of service (e.g., number of visits or number of days) 

on each claim with a given service type were then summed across claims by year for each 

enrollee. A more detailed description of the variable creation algorithm is available in Appendix 

D.  
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It is important to note that while variables created from specialty mental health utilization claims 

are a strong measurement of specialty mental health utilization, they do not measure all mental 

health utilization.  These claims do not include utilization for which a claim was not submitted, 

such as care that was fully paid for out-of-pocket by enrollees. Enrollees who are high users of 

specialty mental health services might hit the treatment limit (as defined by the QTL), above 

which the plan does not cover any costs. At that point, enrollees may continue to receive care 

for which no claims are submitted. Additionally, these claims do not include mental health 

services provided in a medical setting (e.g. in primary care settings), which is generally paid for 

by medical insurance. For example, patients may be screened for depression during a routine 

primary care check-up.   

 

One disadvantage of using these proxies for specialty mental health utilization is that the claims 

include both mental health and substance use disorder treatment, but do not reliably distinguish 

between services that were for mental health versus substance use disorder. This is mainly 

problematic for acute inpatient care, which is a broader category than outpatient individual 

psychotherapy treatment, and may include substance use disorder utilization in addition to 

mental health utilization. As noted in the “Study Sample” sub-section, the sample excludes 

individuals with substance-use disorder diagnoses to minimize this limitation.  

 

As with all administrative data, coding inaccuracies can also arise, introducing some degree of 

measurement error. In cases where multiple services are provided and there is ambiguity in 

what should be coded, some providers may up-code, or code for the procedure that yields a 

higher payment. Other providers may use more common codes out of habit or a desire to speed 

up administrative tasks. Additionally, data entry errors can lead to codes that do not accurately 

reflect service utilization. Still, administrative data are considered to provide reliable information 

about utilization (Steele et al. 2004).   
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Specialty mental health expenditures.  Patient and total (i.e. patient plus plan) expenditures 

associated with inpatient and individual psychotherapy use, as recorded in the claims, measure 

specialty mental health expenditures. Inpatient expenditures include all of the costs associated 

with the inpatient stay, including doctors’ professional bills, room and board, and retail 

pharmaceutical costs. Individual psychotherapy expenditures include the costs associated with 

an office visit to a psychologist trained at the  Ph.D. or Masters of Social Work level. They do 

not include costs associated with general outpatient medical providers (e.g. primary care 

providers) who may provide mental health services. They also do not include any prescription 

drugs prescribed during the visit. A more detailed description of the variable algorithm is in 

Appendix D. 

 

 As with the utilization measures, the caveat that some of the expenditures are for substance 

use disorder, not mental health treatment, still holds, although exclusion of enrollees with SUD 

diagnoses likely mitigates concern about this caveat. Also, the patient expenditure measures 

exclude expenditures by enrollees who paid 100% out-of-pocket for their care in the case where 

no claim was submitted. However, expenditures found in claims provide the most reliable 

information about mental health expenditures available.  

 

Expenditures are adjusted for geographic variations in price and inflation. When taken directly 

from the claims, expenditures for the same service may vary by geographic region due to 

differences in area prices. To adjust for this, the expenditure measures are standardized to a 

national average, by multiplying expenditures for enrollees in a given state by a service-specific 

index value (i.e. inpatient or individual psychotherapy).  Each index was calculated by dividing 

service-specific unit costs for the state by the average service-specific unit costs across all 

states. Unit costs were derived from the claims using the same codes to identify inpatient and 

individual psychotherapy as the utilization variables. Additionally, raw expenditures for 2011 
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may be higher than the raw expenditures for 2009 due to medical price inflation. In order to 

adjust for this, the Consumer Price Index (CPI) was used (see details in the “Variable Definition” 

sub-section of this chapter).  

 

Mental health status.  Mental health diagnosis codes recorded during enrollees’ mental health 

encounters are the proxy for mental health status. Diagnostic codes provide a detailed 

description of mental health conditions using 152 disorders (McCarron 2013).  These codes are 

intended to reflect a clearly defined, standardized list of disorders, set out by the Diagnostic 

Statistical Manual of Mental Disorders, 4th addition (Association 2000). The code is entered by a 

licensed provider based on a face-to-face evaluation of the patient, increasing the code’s ability 

to accurately reflect mental health status.  

 

One disadvantage of using diagnostic codes to indicate mental health status is that the status 

depends not only on whether relevant symptoms presented, but also on whether the individual 

sought care in response to these symptoms. Enrollees who do not seek care do not have their 

diagnosis recorded, and the more visits made by an enrollee, the more opportunities they have 

for diagnoses to be made. Additionally, conditions with mild symptoms may be less likely to 

prompt care-seeking, while conditions with very severe symptoms may pose a barrier to care-

seeking. Both scenarios present cases where conditions can be unidentified in claims data due 

to lack of formal diagnoses.  

 

Once patients do seek care and do have opportunities for diagnoses to be made, diagnostic 

codes do not always capture the severity of a patient’s condition. While some generalizations 

can be made about the degree to which a condition might result in discomfort and or disability, 

and some diagnoses have narrower range of symptom levels than others, diagnosis codes lack 

precision in communicating severity.   
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In the present study, it is important to adequately control for health status because health status 

has a hypothesized effect on insurance policy selection, the concept that encompasses the 

study’s key explanatory variables. However, over time, health status is also endogenous with 

the utilization and expenditure outcomes. Higher levels of utilization can lead to increased 

opportunities to record in claims data. The possible endogeneity of claims diagnoses with 

utilization and expenditure outcomes could bias estimates of the main effects, since benefits 

and diagnoses may also be correlated. As discussed in the, Study Design, the main analysis 

controls implicitly for individual, time-invariant characteristics. Therefore, to the extent that 

health status does not change over time, for each individual, the main analysis takes health 

status into account without including the potentially endogenous measurement proxies in the 

model. Sensitivity analyses further explore whether baseline (i.e. 2009) diagnoses modify the 

effect of benefit design features on the outcomes.   

 

Medical health status. The available claims data are from specialty behavioral health visits, 

where providers do not systematically record medical diagnoses. Without medical claims data, it 

is not possible to construct medical health diagnoses for use in this analysis. As the effect of 

medical health status on mental health utilization was primarily via modifying the effect of mental 

health status on mental health utilization, failing to measure this construct does not have 

negative implications for measurement of the main effects of benefit design features on the 

outcome. 

 

Substance use. Behavioral health claims include substance use disorder treatment. Therefore, 

the available claims do provide diagnostic codes for substance use disorders, and thus the 

measurement model includes substance use disorder diagnoses as a measurement proxy for 

the substance use concept. However, as explained above, and in the “Study Sample” sub-
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section, this measurement proxy is used to exclude individuals with substance use disorder 

from the sample, rather than to control for this concept in the main analysis.   

 

Individual tastes and preferences and fear of stigma. Good proxies for tastes and 

preferences for specialty mental health care and fear of stigma from receiving mental health 

care are not available in claims data. However, the general enrollee information provided in the 

claims data, such as sex, age, and dependent status, as well as characteristics provided in the 

commercial marketing database, such as Race / ethnicity and education, are available to control 

for the modifying effect of these concepts on the effects of benefit design features. 

 

There is a relatively strong evidence base for assuming that tastes and preferences and fear of 

stigma vary by sex and age. A 2006 survey of a representative adult sample in Canada found 

higher levels of mental health stigma among men than women (Cook and Wang 2010). Several 

studies have found young adults and older adults seek care for mental health conditions at 

lower rates than middle aged adults (Shapiro et al. 1984; Lin and Parikh 1999; Leaf et al. 1988), 

and newer evidence suggests this may be caused by differences in attitudes for mental health 

treatment (Gonzalez, Alegria, and Prihoda 2005). None of these studies adequately control for 

insurance coverage, which could explain lower utilization among young adults, though it is 

unlikely to explain lower utilization among older adults covered by Medicare.  Lower mental 

health utilization by the primary insured individuals, holding other factors constant, may be more 

influenced by fear of stigma than spouses or dependents. These employees may worry more 

about losing employment and insurance as a result of colleagues learning about their treatment. 

Lower mental health utilization by primary insured individuals might also be explained if they 

have less time to pursue treatment compared to spouses or dependents, who may or may not 

be employed. On the other hand, spouses may have their own source of insurance that they 

use as their primary coverage, causing them to appear to have less utilization than the primary 
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insured individuals. Race / ethnicity and education are also potential determinants of variation in 

tastes and preferences and fear of stigma, as both characteristics can inform cultural 

background, values and beliefs, key drivers of these concepts (Corrigan 2004). 

 

It is also important to acknowledge that, by their nature, individual tastes and preferences and 

fear of stigma are characteristics based on each individual’s lifetime of experiences and 

influences. Because of this, they likely vary greatly from person to person, and are notoriously 

difficult to proxy. Discussion of proxies described here is intended to help guide interpretations 

of the modifying effects of sociodemographic variables included in analyses. They do not 

present definitive mechanisms to study the effect of these concepts on specialty mental health 

utilization and expenditures. 

 

Like health status, tastes and preferences and fear of stigma can influence insurance policy 

selection, so omitting measurement of these concepts may bias the estimated effects of benefit 

design features. In the absence of strong measures, the study design, discussed later in this 

chapter, compensates by controlling implicitly individual characteristics that do not typically 

change over time (e.g. sex and race / ethnicity / language) or change by the same amount over 

time for all individuals (e.g. age).  However, because the modifying effects of tastes and 

preferences and fear of stigma on the relationship between benefit design features and the 

outcomes are of interest, sensitivity analyses stratify results on select measurement proxies 

(sex, race / ethnicity).    

 

Fear or experience of discrimination. Individuals can be discriminated against based on 

characteristics deemed different and/or inferior by those in positions of power, which, in a health 

care context, includes providers. Some such characteristics are relatively well proxied in the 

data. These include race / ethnicity / language, education, income / net worth, and sex. The first 
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three proxies attempt to control for higher expected levels of fear or experience of discrimination 

among racial minorities, non-English speakers, and those with lower education and financial 

levels.  Sex, which is the weakest proxy, controls for the fact that women may fear greater 

discrimination from their mental health service providers then men, though, in reality, women 

tend to seek higher levels of mental health care than men and both men and women may fear 

gender stereotypes (e.g. the hysteric woman, the emotionally distant man) informing the care 

they receive, as well as their interaction with providers. The sensitivity analysis uses some of 

these proxies to examine the modifying effects of fear or experience of discrimination on the 

effects benefit design features on the outcomes.    

 

There may be some gaps between this concept and the available proxies.  Depending on past 

experiences, and social environment, some women, racial minorities, less educated and low 

income individuals may not fear discrimination at all, and among those that do, the intensity of 

fear likely varies.  Additionally, many other groups of people face discrimination in some 

dimensions of their lives, and many may face fear of discrimination in obtaining mental health 

care (LGBT individuals, disabled individuals, and immigrants, to name a few).    

 

Financial means.  The available data provide a proxy for financial means by way of a 

categorical variable that combines information on household income and wealth. For many 

individuals and households, income is a large component of financial means. It is a particularly 

good proxy of individual’s most liquid financial resources.  It may not, however, include the value 

of property assets (e.g. homes, collectibles, investments, etc.) which may themselves generate 

ongoing income, but which may also be liquidated at market value to obtain needed mental 

health treatments. For this reason, it is advantageous that the available financial means proxy 

includes a measurement of net worth in addition to income level. Income and net worth are 
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combined into 11 categories, for example, low income, very low net worth, low income low net 

worth, low income moderate to very high net worth, etc.   

 

Since the available measure of financial means is only available at one point in time, it does not 

fit into the study design discussed in the next sub-section. Sensitivity analyses investigate 

whether the main results are robust to stratifying analyses on baseline (i.e. 2009) income and 

net worth, but the main analyses do not include this covariate.  

 

Mental health literacy and English literacy.  Educational attainment data may provide a weak 

measurement proxy for mental health literacy; while an indicator of whether the enrollee speaks 

English proxies for English literacy. Higher levels of educational attainment may correlate with 

somewhat higher levels of mental health literacy, although the relationship is likely non-linear 

and may show diminishing marginal returns after high school attainment. The race / ethnicity / 

language variable, which only indicates whether or not English is spoken by Asians and 

Hispanics, may be a stronger predictor of English literacy, although some functional English 

speakers may not have attained a meaningful level of literacy. These proxies’ weaknesses may 

not be limitations for the study, since educational attainment and English speaker status are 

unlikely to change for most people over the study period, and thus these measurement proxies 

do not fit into the main analysis study design. Also, fortunately, since neither concept is 

expected to have strong correlations with the key explanatory variables of interest in this study, 

to the extent that they are not controlled for by the study design, their omission from the 

measurement model is not expected to bias the main results.   

 

Financial requirements.  Copayment, coinsurance, and deductible amounts required by each 

insurance policy in a given year are used to measure the three kinds of financial requirements in 

the conceptual model. These amounts are specific to specialty mental health inpatient and 
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outpatient care. The available copayments values provide strong measurements, as they track 

the precise cost-sharing amounts required of patients in a given year.  

 

The coinsurance and deductible values also provide strong measurements of the concept, but 

also entail some caveats. The coinsurance does not necessarily reflect the coinsurance that a 

given enrollee faces at a particular point in time during the year. Specifically, for enrollees with a 

deductible, the coinsurance is only relevant once the deductible threshold is reached. 

Additionally, for the vast majority of plans, the deductible values used are thresholds to which 

both medical and behavioral health (including substance use disorder services) accrued in 2009 

and in 2011. This introduces a degree of unmeasured variability in actual cost-sharing, since 

individuals with high levels of medical use may fulfill their deductible early in the year, and face 

low cost-sharing for mental health services they obtain before the end of the year.   

 

Optum benefit design features sometimes include lifetime dollar limits and an out-of-pocket 

maximum.. Lifetime dollar limits are not available for use in the present study because the 

Mental Health Parity Act of 1996 required parity for this benefit feature and thus little exogenous 

change is expected after implementation of the law.  Similarly, out-of-pocket maximums are not 

available for use in the present study, since exogenous changes in Optum out-of-pocket 

maximums are not expected following implementation of the Mental Health Parity and Addiction 

Equity Act (2010 and 2011); most Optum carve-in plans already had out-of-pocket maximums 

that accumulated with both medical and behavioral health expenditures in 2009, so changes 

were not needed to become parity compliant. Additionally, although out-of-pocket maximums 

affect enrollees’ costs, (the cost of additional covered services are fully covered by the insurer 

once patients reach their out-of-pocket maximum), few patients are expected to reach the 

maximum threshold. A future study could be designed to examine the impact of reaching an out-

of-pocket maximum on subsequent utilization within the year.  
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Quantitative treatment limits (QTLs). The QTLs used by the insurance policy in a given year, 

for a given service type are used to measure the concept of QTLs. These are strong 

measurement proxies, as they directly capture whether or not enrollees were exposed to a limit 

as part of their insurance policy. For inpatient care, the benefit data report whether a plan 

imposes limits on the number of inpatient days per year. For outpatient care, the benefit data 

report whether a plan imposes limits on the number of outpatient hospital visits per year and 

outpatient doctor’s office visits per year.  

 

For plans that do impose a limit, the data also include limit thresholds. For example, one plan 

with an annual limit on outpatient doctor’s offices might allow five visits per year (a substantial 

barrier to a full course of psychotherapy treatment), while another plan might allow 50 visits per 

year (a less consequential barrier). However, the vast majority of plans that do impose limits list 

a threshold level of 20 inpatient days and 30 outpatient visits. Thus, for simplicity, dichotomous 

QTL variables only convey whether or not the plan had a limit for a particular service type.  

 

Non-quantitative treatment limits (NQTLs). NQTLs are measured using the additional cost-

sharing required when patients do not obtain required prior authorization for inpatient and 

outpatient professional services. For context, many Optum plans still cover services for which 

required prior-authorization has not been obtained, though the level of associated cost-sharing 

typically increases in this scenario. For patients not required to obtain prior authorization, or who 

are required to obtain prior authorization but who are not penalized financially for non-

compliance, there is no additional cost-sharing.   

 

This measurement incorporates information about the plans’ use of prior authorization 

requirements as well as the penalty levels associated with non-compliance. It is important to 
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incorporate both components because when the additional cost-sharing levels are very high, the 

requirement of obtaining prior authorization has stronger teeth compared to when the additional 

cost-sharing levels are very low.  Penalties take two forms in the Optum data, and thus two 

separate kinds of variables were created to measure them: One is an additional dollar amount 

(like an extra copay), and the other is an additional proportion of the total cost paid by the 

enrollee (like a higher coinsurance).  

 

Insurers can use other kinds of approval processes (e.g. concurrent review and retrospective 

review), to enforce coverage limits, and these alternative approval processes can ultimately 

increase out-of-pocket costs. However, the “carve-in” plans in the sample rely on prior 

authorization requirements and related penalties, which is thus the available NQTL 

measurement.  They do not use concurrent review or retrospective review. This is not a large 

disadvantage, as prior authorization and the related penalties are more likely than the other 

forms of utilization review to influence enrollees’ expectations of costs before they seek 

treatment, and thus influence how much care they ultimately seek.   

 

The available measures provide accurate representations of prior authorization use and the 

associated penalties, important components of NQTLs. These measures do not describe what 

happens after a patient obtains prior authorization. For example, it does not indicate whether the 

plan authorizes a certain standard number of nights in a hospital for a patient with certain 

clinical characteristics, or a standard number of outpatient visits.  These kinds of limits are 

unmeasured in our database, and since they may affect utilization, their omission is a study 

limitation.     

 

Provider supply. Provider supply, which can predict travel time to a provider and thus partially 

predicts opportunity cost of obtaining mental healthcare, is measured by specialty behavioral 
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health provider supply per 1000 enrollees in each state, in each year. Specifically, the number 

of PhDs and MSWs are aggregated to provide an estimate of provider supply relevant to 

outpatient individual psychotherapy and the number of psychiatric beds in short term hospitals 

in 2013 are used to provide an estimate of provider supply relevant for  inpatient use. 

 

The available measurement proxy gives an imperfect state-wise comparison of travel time 

required to reach these providers. These proxies lack precise information about the distribution 

of providers throughout the state, and thus the actual time required to reach a specific enrollee’s 

provider for a particular service. Additionally, as the  PhD and MSW. numbers include providers 

in Optum networks, these numbers are most relevant to in-network only plan enrollees, and they 

do not capture total provider supply for in-and-out-of-network plan enrollees.  Statewide counts 

of psychiatric beds in short term hospitals in 2013 are available, but are not used in the analysis 

because they do not fit into the first differences framework (since data are only available in 

2013). Additionally, these data may also deviate from true inpatient provider supply for Optum 

enrollees, depending on how inclusive the Optum networks are.  

 

Stratifying analyses by whether plans cover in-network services only, or both in-network and 

out-of-network services provides some additional control for the modifying effects of provider 

supply. Enrollees in in-network only plans may have access to fewer providers in their 

immediate geographic area compared to out-of-network only plan enrollees. This is because in-

network-only plan enrollees are only covered by insurance when they see providers in the 

network.     

     

Value of patients’ time. Employer size was considered as a weak measurement proxy of the 

value of patients’ time.  As discussed in the Conceptual Model chapter, this concept may 

depend on availability of sick leave for mental health care treatments during business hours. 
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Large employers may be more likely to offer generous sick leave.  More generous sick leave 

may indicate lower value of patients’ time (at least for patients who do not exhaust their sick 

leave and are able to take time off work for treatment without loss of pay). For employees who 

do exhaust their sick leave, generous leave allotments are unlikely to impact opportunity cost, 

and the measurement is weakest when used for these individuals. Large employers may also 

provide higher wages, which likely increases the value of patients’ time. Because these 

counteracting effects reduce the interpretability of employer size as a measurement proxy, and 

because this measurement proxy cannot control for non-financial determinants of the value of 

patients’ time, it is not used in the analyses. 
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Figure 4. Measurement model connecting concepts from Figure 1 with empirical proxies. 
 

 
 

 

*Mental health diagnoses are only available for the sub-sample of enrollees who use services 
in 2009 or 2011. 



99 
 

Variable Definitions  
 

Variables are created in two steps. The first step is construction of an enrollee-year level file, 

where each individual has two observations for each variable, one for 2009 values and one for 

2011 values. Part 1 of “Variable Definitions”, including Figures 5-7, describes variable 

algorithms for the variables in this enrollee-year level file. Part 2 of “Variable Definitions” 

describes the construction of a file with one observation for each person.    

 

Part 1:  Variable Algorithms 

Specialty mental health utilization.  Current Procedural Technology (CPT) codes, revenue 

codes, and HCPCS in the claims data are used to create separate count variables for acute 

inpatient days and outpatient individual psychotherapy visits. Specific codes used to create 

these two variables can be found in Appendix C and variable algorithms can be found in 

Appendix D. Individuals in the enrollment file who have no claims observations have visit counts 

of zero. Specialty mental health utilization variables are listed in Figure 5. 

 

Specialty mental health expenditures. Annual total (plan including Optum and other insurers 

paying for the service + patient out-of-pocket costs), and patient expenditures for acute inpatient 

care and outpatient individual psychotherapy visits with a specialty mental health provider 

(measured in dollars) have been summed up to the enrollee-year level using the claims data. 

See Appendix C for more details about the codes used to create these variables and variable 

algorithms in Appendix D.  

 

Individuals in the enrollment file who have no claims have expenditure values of zero.  In order 

to account for medical inflation over time, 2009 inpatient expenditures are adjusted to 2011 
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price levels using the Consumer Price Index for inpatient hospital services, and outpatient 

individual psychotherapy visits are adjusted to 2011 price levels using the Consumer Price 

Index for “other medical professionals.” Specialty mental health expenditure variables are listed 

in Figure 5.  

 

Financial requirements.  The Optum benefits data facilitate the creation of copayments, 

coinsurance, and deductible variables, which are listed in Figure 6. 

 

Copayment variables were created for both inpatient stays and for the professional fee portion 

of specialty outpatient visits (outpatient visits do not have a corresponding facility fee, so the 

professional copayment covers the relevant amount). Although the benefit-design data include 

copayments for primary care providers and for specialty providers, the available claims data do 

not reflect services provided by primary care doctors. For that reason, primary care copayments 

are not analyzed. As copayments are only used for INN care within the Optum system, no OON 

copayment variables were created.  

 

Coinsurance variables were created for mental health inpatient stays and for specialty 

outpatient visits. Plan coinsurance values provided in the raw data have been subtracted from 

100 in order to obtain the percent that the patient pays. Both INN and OON variables were 

created.   

 

Deductible variables are thresholds to which both medical and behavioral health (i.e. both 

mental health and substance use disorder) services contribute. For most plans, a single 

deductible applies to inpatient and outpatient services. However, separate inpatient and 

outpatient variables were created because some plans require an additional deductible for 

inpatient services. For these plans, the additional deductible was added to the original amount 
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to get a total deductible applicable to inpatient care.  Both individual and family deductibles were 

created, but the individual value is only used if the enrollee does not have other family members 

(dependents or spouse) in the database. Otherwise, the family deductible value is used. 

Separate variables indicate in-network (INN) deductibles and out-of-network (OON) variables. 

 

Quantitative treatment limits (QTLs).  Separate dichotomous quantitative treatment limit 

variables indicate whether or not an enrollee was exposed to an annual day limit for inpatient 

stays, or an annual visit limit for outpatient visits, in each of the study years (Figure 6). Since 

Optum mental health limits apply to both INN and OON care, only one set of variables were 

created.         

 

Non-quantitative treatment limits (NQTLs).  NQTL variables indicate the additional cost-

sharing when prior authorization is required but not obtained (Figure 6). They convey two types 

of penalty cost-sharing: additional penalty copayment and additional penalty coinsurance. Most 

plans use one type or the other, but some plans impose both types of additional cost-sharing 

when prior authorization is required but not obtained.  

 

The additional penalty copayment is just a flat fee owed in addition to other required cost-

sharing for the non-authorized service. If there is no prior authorization required or if there is no 

flat-fee penalty associated with not obtaining required prior authorization, then the value is zero.  

 

The additional penalty coinsurance was created in two steps. First, values indicating the penalty 

coinsurance were drawn from the benefit design data.  The penalty coinsurance is a new and 

less generous coinsurance rate owed for the non-authorized service use only. If no penalty is 

imposed, then the first-stage penalty value equals the regular coinsurance. Second, the regular 

patient coinsurance value is subtracted from the penalty coinsurance to get the additional 
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penalty coinsurance. As with the regular coinsurance variable, additional penalty coinsurance 

values range from 0-100. Separate variables were created for INN and OON care. 

 

Mental health diagnoses.  Separate dichotomous variables have been created for each of 13 

mental health conditions.  Based on three fields where ICD9 codes are recorded in the claims 

data, each variable indicates whether the enrollee had at least one instance of a relevant 

diagnosis code in the year. A list of the 13 variables can be found in Figure 7 (see Appendix E 

for diagnoses associated with each of the mental health conditions).  

 

Sociodemographic variables. Figure 7 also lists sociodemographic variables used in the 

descriptive analysis. Several of these were also modified for use in the sensitivity analysis. The 

modifications are described in the Statistical Methods and Models sub-section).  

 

A dichotomous sex variable, based on claims data, has a value of 1 for male and 0 for female. A 

continuous variable was calculated for each enrollee based on their birth year and age on 

January 1 for each year. Dichotomous age group indicators were constructed for ages 18-41, 

42-64. A dichotomous variable indicates whether the enrollee is the dependent or spouse of the 

primary insured individual or if they are the primary insured individual. Separate dichotomous 

variables indicate if enrollee is Asian, Black, Hispanic, or White, and, for Asian and Hispanic 

individuals, whether the enrollee speaks English. Separate variables indicate enrollee’s level of 

educational attainment. Levels include high school or less, some college, Associate degree, and 

Bachelor degree or above. Separate dichotomous variables indicate enrollees’ level of income 

(low, moderate, and high income) and their level of net worth. The net worth levels 

corresponding to the three income levels are detailed in Figure 7. Finally, a dichotomous 

variable indicates if enrollees had the same plan in 2009 and 2011, used in a sensitivity 

analysis.    
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Employer and plan characteristics. Employer size (separate indicators for employee size 

range—See Table 7), employer industry (categorical variable with 19 industry values), and 

employer region (categorical variable reporting 9 census regions) are variables used in the 

descriptive analysis (industry and region are not in Table 7). The descriptive analysis also uses 

a dichotomous variable that indicates if plans are more or less managed (e.g. HMO versus PPO 

or HDHP). The main analyses are stratified on a variable that indicates whether plans only 

cover in-network services or if they cover in-network and out-of-network services.  

 

Area variable. A continuous variable indicates the number of Optum INN providers who 

conduct psychotherapy services (MSWs and PhDs) per 1,000 Optum enrollees in the enrollee’s 

state in the year. 
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 Figure 5. Definitions for outcome variables created for each enrollee in 2009 and in 2011.  

Variable type and name Description 

 

Utilization  

Inpatient days, INN  Count of days of specialty behavioral health acute care in INN hospitals   

Inpatient days, OON Count of days of specialty behavioral health acute care in OON hospitals   

Outpatient psychotherapy visits, INN Count of visits for outpatient individual psychotherapy with INN providers  

Outpatient psychotherapy visits, OON Count of visits for outpatient individual psychotherapy with OON providers  

 

Expenditures  

Inpatient expenditures, total, INN Total (patient + plan) dollars spend on specialty behavioral health plans on 
acute care in INN hospitals  

Inpatient expenditures, total, OON Total (patient + plan) dollars spend on specialty behavioral health plans on 
acute care in OON hospitals 

Inpatient expenditures, patient out-of-
pocket, INN  

Dollars spent by patients on specialty behavioral health acute care in INN 
hospitals  

Inpatient expenditures, patient out-of-
pocket, OON 

Dollars spent by patients on specialty behavioral health acute care in OON 
hospitals  

Outpatient psychotherapy expenditures, 
total, INN  

Total (patient + plan) dollars spend on outpatient individual psychotherapy with 
INN providers.  

Outpatient psychotherapy expenditures, 
total, OON 

Total (patient + plan) dollars spend on outpatient individual psychotherapy with 
OON providers.  

Outpatient psychotherapy expenditures, 
patient out-of-pocket, INN 

Dollars spent by patients on outpatient individual psychotherapy with INN 
providers     

Outpatient psychotherapy expenditures, 
patient out-of-pocket, OON 

Dollars spent by patients on outpatient individual psychotherapy with OON 
providers     

INN: In-network; OON: Out-of-network  
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Figure 6. Definitions for predictor variables created for each enrollee in 2009 and in 2011. 
 

Variable type and name Description 

Copayment 

Inpatient copayment, INN Dollars paid per inpatient stay for specialty mental health care in INN hospitals 

Outpatient professional copayment, INN Dollars paid per office-based specialty visit (e.g. for individual psychotherapy) 
with INN providers 

  

Coinsurance 

Inpatient coinsurance, INN Percent patient paid per inpatient stay for specialty mental health care in INN 
hospital 

Inpatient coinsurance, OON Percent patient paid per inpatient stay for specialty mental health care in OON 
hospitals 

Outpatient professional coinsurance, INN Percent patient paid per office-based specialty visit (e.g. for individual 
psychotherapy) with INN providers  

Outpatient professional coinsurance, OON Percent patient paid per office-based specialty visit (e.g. for individual 
psychotherapy) with OON providers 

  

Deductibles 

Inpatient deductible, INN Deductible threshold for inpatient specialty mental health care in INN 
hospitals. Family deductible for those with spouses or dependents, individual 
deductible for those without spouses or dependents  

Inpatient deductible, OON Deductible threshold for inpatient specialty mental health care in OON 
hospitals. Family deductible for those with spouses or dependents, individual 
deductible for those without spouses or dependents 

Outpatient professional deductible, INN Deductible threshold for office-based specialty mental health care with INN 
providers. Family deductible for those with spouses or dependents, individual 
deductible for those without spouses or dependents  

Outpatient professional deductible, OON Deductible threshold for office-based specialty mental health care with OON 
providers. Family deductible for those with spouses or dependents, individual 
deductible for those without spouses or dependents 
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Quantitative treatment limits 

Inpatient annual day limit = 1 if inpatient annual day limit was imposed for specialty mental health INN / 
OON care* ; = 0 if no limit  

Outpatient professional annual day limit = 1 if outpatient annual visit limit was imposed for specialty mental health INN 
/ OON care* ; = 0 if no limit  

  

Non-quantitative treatment limits  

Inpatient additional penalty coinsurance, INN Percent cost-sharing when required prior authorization not obtained for 
inpatient specialty mental health care, INN (i.e. penalty rate), minus regular 
inpatient coinsurance, INN 

Inpatient additional penalty coinsurance, OON Percent cost-sharing when required prior authorization not obtained for  
inpatient specialty mental health care, OON (i.e. penalty rate), minus regular 
inpatient coinsurance, OON 

Outpatient professional additional penalty 
coinsurance, INN 

Percent cost-sharing when required prior authorization not obtained for  office-
based professional specialty mental health care, INN (i.e. penalty rate), minus 
regular office-based professional care coinsurance, INN 

Outpatient professional additional penalty 
coinsurance, OON 

Percent cost-sharing when required prior authorization not obtained for office-
based professional specialty mental health care, OON (i.e. penalty rate), 
minus regular office-based professional care coinsurance, OON 

Inpatient additional penalty copayment, INN Additional dollar amount when required prior authorization not obtained for 
inpatient specialty mental health care, INN 

Inpatient additional penalty copayment, OON Additional dollar amount when required prior authorization not obtained for 
inpatient specialty mental health care, OON 

Outpatient professional additional penalty 
copayment, INN 

Additional dollar amount when required prior authorization not obtained for 
office-based professional specialty mental health care, INN 

Outpatient professional additional penalty 
copayment, OON 

Additional dollar amount when required prior authorization not obtained for 
office-based professional specialty mental health care, OON  

INN: In-network; OON: Out-of-network  
*Limits do not distinguish between in-network and out-of-network services. Both in-network and out-of-network services count 
towards the same limit. 
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Figure 7. Definitions for individual, employer, and plan covariates* 

Variable type and name Description 

Male = 1 if Male, = 0 if not 

Age = 1 if enrollee is 18-41, = 0 if 42-64    

Dependent status = 1 if spouse or dependent, = 0 if primary insured person 

  

Mental health (MH) diagnosis  

    Adjustment disorder = 1 if enrollee has adjustment disorder, = 0 if not 

   Post-Traumatic Stress Disorder (PTSD) = 1 if enrollee has PTSD, = 0 if not 

   General anxiety disorder = 1 if enrollee has general anxiety disorder, = 0 if not 

   Obsessive Compulsive Disorder (OCD) = 1 if enrollee has OCD, = 0 if not 

   Panic disorder = 1 if enrollee has panic disorder, = 0 if not 

   Phobia = 1 if enrollee has phobia, = 0 if not 

   Dementia = 1 if enrollee has dementia, = 0 if not 

   Attention Deficit Hyperactivity Disorder (ADHD) = 1 if enrollee has ADHD, = 0 if not 

   Bipolar = 1 if enrollee has bipolar, = 0 if not 

   Depression = 1 if enrollee has depression, = 0 if not 

   Personality disorder = 1 if enrollee has personality disorder, = 0 if not 

   Schizophrenia = 1 if enrollee has schizophrenia, = 0 if not 

   Other MH condition = 1 if enrollee has other MH condition, = 0 if not 

  

Race / ethnicity / language   

Asian, speaks English = 1 if enrollee is Asian and speaks English, = 0 if not 

Asian, speaks other = 1 if enrollee is Asian and speaks another language, = 0 if not 

Black = 1 if enrollee is Black, = 0 if not 

Hispanic, speaks English = 1 if enrollee is Hispanic and speaks English, = 0 if not 

Hispanic, speaks other = 1 if enrollee is Hispanic and speaks another language, = 0 if not 

White = 1 if enrollee is White, = 0 if not 

  

Education    
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High school or less = 1 if enrollee’s highest educational attainment is high school or less, = 0 
if not 

Some college = 1 if enrollee’s highest educational attainment is some college, = 0 if 
not 

Associate degree = 1 if enrollee’s highest educational attainment is associate degree, = 0 
if not 

Bachelor’s degree or higher = 1 if enrollee’s highest educational attainment is bachelor’s degree or 
higher, = 0 if not 

  

Income / net worth  

missing income, missing net worth = 1 if missing income, missing net worth, = 0 if not 

missing income, low to moderate net worth = 1 if missing income, low to moderate net worth, = 0 if not 

missing income, high net worth = 1 if missing income, high net worth, = 0 if not 

low income (<75K), very low net worth (<25K) = 1 if low income, very low net worth, = 0 if not 

low income (<75K), low net worth (25K – 100K) = 1 if low income, low net worth, = 0 if not 

low income (<75K), moderate to very high net 
worth (100K +) 

= 1 if low income,  moderate to very high net worth, = 0 if not 

moderate income (75 - 150K), very low to low net 
worth (0 - 99K)   

= 1 if moderate income,  very low to low high net worth, = 0 if not 

moderate income (75 - 150K), moderate net worth 
(100-249K) 

= 1 if moderate income,  moderate net worth, = 0 if not 

moderate income (75 - 150K), high to very high 
net worth (250K +) 

= 1 if moderate income,  high to very high net worth, = 0 if not 

high income (150K +), very low to high net worth 
(0 – 499K) 

= 1 if high income,  very low to high net worth, = 0 if not 

high income (150K +), very high net worth (500K 
+) 

= 1 if high income,  very high net worth, = 0 if not 

  

Enrollee in the same plan in 2009 and 2011 = 1 if the enrollee has the same Employer and plan ID number in 2009 
and 2011, = 0 if not 

  

Employer size  

 40,001+  employees                                                                                                                                            = 1 if > 40,000 employees,  = 0 if not 
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 10,001-40,000 employees                                                                                                                                      = 1 if 10,000-40,000 employees,  = 0 if not 

 5,000-10,000 employees                                                                                                                                         = 1 if 5,000-10,000 employees,  = 0 if not 

 51-4,999 employees                                                                                                                                            = 1 if 51-4,999 employees,  = 0 if not 

  

Plan is “more managed” vs. “less managed” = 1 if plan type is EPO, POS or HMO, = 0 if plan type is PPO or HDHP 

INN-only  = 1 if plan is INN-only, = 0 if not 

  

Outpatient psychotherapy provider supply Count of Optum specialty behavioral health providers ( PhD and MSW) 
in enrollee’s state 

INN: In-network; EPO: Exclusive provider organization; POS: Point of service; HMO: Health management organization; PPO: 
Preferred provider organization; HDHP: High deductible health plan; MSW: Masters of Social Work; PhD: Doctor of Philosophy 
*These variables are reported in the descriptive analysis to describe the study sample. Select variables (Male, Bipolar, 
Schizophrenia, a modified version of the Race / ethnicity variables, and a modified version of the income / net worth variables are 
also used in sensitivity analyses).
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Part 2: Change scores and modified change scores  

In order to incorporate the first differences study design, outcome and key predictor 

variables have been transformed into change scores and modified changes scores. 

Creation of change scores and modified change scores result in the individual-level 

analytical file with one observation per person. The regression models use the 

transformed values to implement the first differences study design.  

 

For continuous and count variables, such as utilization and expenditures, etc., change 

scores are calculated as the difference between the 2009 value and the 2011 value.  For 

example, the change score for total outpatient visits is the number of outpatient visits in 

2011 minus the number of outpatient visits in 2009. A positive change score indicates an 

increase in utilization over time, a change score of zero indicates no change in utilization 

over time, and a negative change score indicates a decrease in utilization over time.  

 

For the dichotomous quantitative treatment limits, modified change scores have been 

defined. With respect to QTLs, there are only two change patterns exhibited in the data: 

Either plans never have QTLs or they remove their QTLs in 2011 to comply with the 

parity law. It is therefore possible to represent these two patterns with a single 

dichotomous indicator variable coded 1 when plans remove QTLs and coded 0 when 

they never had QTLs.  

 

In a first-differences model, as with time-invariant, individual-specific error, time-

invariant, individual-specific covariates also drop out of the model. Change scores 

cannot be created for variables that do not change over time (e.g. sex), that change the 

same amount for all individuals (e.g. age), or for which data are not available in both 

2009 and 2011 (e.g. income / net worth). Variables that do not fit into the first-differences 
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framework are used in the descriptive analysis or in the sensitivity analyses (described in 

greater detail in the Statistical Methods and Models sub-section on page 113).  
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Statistical Methods and Models 
 

All research questions are answered using generalized estimating equations (GEE) to 

estimate regression models (Rabe-Hasketh and Skrondal 2008). GEE estimates 

population average effects when the correlation between individuals is unknown. The 

following text describes why GEE is used and how the GEE regression models are 

specified.  

 

Statistical issues 

An ordinary least squares (OLS) regression was first considered for the current analysis. 

In order to obtain consistent and asymptotically efficient estimates from an OLS 

regression, four assumptions must be met. These assumptions are summarized in 

Figure 8 below. 

 

Figure 8. Ordinary Least Squares Assumptions 

Assumption Required for 

Dependent variable has a normal distribution and is has a 
linear relationship with explanatory variables. 

Asymptotic efficiency 

Expected value of error term equals 0. 
 

Consistency and 
asymptotic efficiency 

Error term has homoscedastic variance. 
 

Asymptotic efficiency 

Error terms are uncorrelated.   
 

Asymptotic efficiency 

 

 

Assumption 1. In a given year, the values of the dependent variables, utilization and 

expenditures, are likely skewed towards 0. This is because the sample includes all 

enrollees, only a fraction of whom obtain any behavioral health care during the study 

period. This violates the first of the assumptions above. The change score method is 
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advantageous in that it normalizes the distribution of utilization and expenditures. The 

change score calculation results in enrollees with any utilization or expenditure during 

the study period having a non-zero change score that can be either above or below zero 

depending on whether they increased or decreased utilization. This results in the mean 

being close to zero, with observations distributed to the left and to the right of the mean, 

a distribution which approximates a normal distribution. 

 

Assumption 2. As discussed in the Study Design sub-section of this chapter, the first 

differences study design eliminates the component of the error term that is person-

specific and time-invariant, caused by person-specific, time-invariant omitted variables. 

Using data over a period in which an exogenous policy change occurred increases the 

chance that most of the variation in insurance policy is due to the policy change rather 

than changes in omitted patient level variables, such as changes in health status. 

Additionally, in a sensitivity analysis, limiting the study sample to individuals in the same 

insurance policy over time substantially reduces the likelihood of systematic bias of the 

error term. However, it is not possible to verify that the study design and available 

measures perfectly control for changes in unobserved patient characteristics over time, 

and that the error term has an expected value of zero conditional on changes in benefit 

design. The results are interpreted with this caveat in mind.    

 

Assumptions 3 and 4. In order for OLS to provide asymptotically efficient estimates, it is 

important that the variance of the error term is the same across observations (i.e., 

homoscedastic), and that the error term is independent across observations. These 

assumptions might be violated in the present analysis, where observations are 

“clustered” within households, plans, and employers. The correlation of the error terms 

for observations from the same employer might be greater than the correlation of the 
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error terms for observations from different employers. Controlling for clustering at the 

highest level, which, for many people, is employer group, gives the most conservative 

standard errors. For this reason, GEE with an exchangeable correlation matrix is used to 

correct heteroskedastic error terms and to adjust for correlated standard errors at the 

employer level.  

  

Regression specifications 

Figure 9 presents six regression models (M1-M6) which are used to answer all six 

research questions. Research Questions 1-3 are answered using the individual financial 

requirement, QTL, and NQTL variables in each model. Research Questions 4-6 are 

answered by interpreting the interaction terms in each model. These interaction terms 

are denoted by “i” sub-scripts, and are defined in the footnotes at the end of Figure 9.      

 

The two models examining utilization (M1-M2) examine inpatient days and outpatient 

office-based individual psychotherapy visits. The four models examining expenditures 

(M3-M6) examine patient out-of-pocket and total (plan and patient) expenditures for both 

inpatient and outpatient services. The only difference in predictor variables between the 

six models is that models for inpatient outcomes use inpatient benefit design features, 

and models for office-based individual psychotherapy outcomes use office-based 

professional benefit design features.     

 

The six regression models are stratified on whether plans cover in-network benefits only 

or whether they also offer out-of-network benefits (i.e. network configuration). Network 

configuration is used to determine whether the regression includes the INN or both INN 

and OON versions of the benefit variables. For example when plans offering both INN 

and OON coverage are analyzed, the variables for both INN benefits and OON benefits 
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are used, to account for substitution effects. Also, when these plans are analyzed, 

separate models (not shown in Figure 9) for INN utilization and OON utilization 

outcomes are run. In the case that separate models are run for INN utilization and OON 

utilization, only the corresponding type of benefit design features (i.e. INN or OON) will 

be included as interactions.    

 

Sensitivity analyses 

Figure 7 also describes several of the sensitivity analyses. The first four sensitivity 

analyses run the main analysis models among the INN/OON sample stratified on 

individual characteristics that did not fit into the first-differences framework (gender, 

diagnosis, income, and race / ethnicity). This is because either the characteristics did not 

change over time and thus would drop out of the model, or because data for these 

characteristics were not available in both 2009 and 2011, preventing creation of change 

scores for these variables.  

 

Additional sensitivity analyses examine the results from the main analysis among the 

sub-set of the INN/OON sample that did not change plans in 2011. This was done to 

reduce the possibility that time-varying omitted characteristics associated with insurance 

selection and the outcomes would lead to omitted variable bias.  By excluding enrollees 

whose benefit designs changed over time because the enrollee changed plans, 

potentially due to changes in unmeasured characteristics, the analyses isolate enrollees 

whose benefit design features likely changed exogenously.   

 

Finally, several sensitivity analyses on the INN/OON sample, for individual 

psychotherapy visits, check the robustness of the main results on that outcome to 

certain methodological assumptions and decisions. These include the assumption that 
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copayment has a linear relationship with the outcome, and the assumption that 

copayment and coinsurance are should be treated as independent benefit design 

features rather than a composite variable (since many plans use one or the other). The 

first assumption is checked by creating a series of categorical dummy variables for 

copayment values, allowing different dollar ranges to have different effects on the 

outcomes. The second assumption is checked by creating a series of composite 

categorical variables that consider both the copayment value and the coinsurance value. 

The decision that INN and OON service use should be analyzed separately was also 

checked by summing INN and OON use and expenditures, and running regressions 

using these aggregate outcomes, with INN benefit design features as the predictors 

(since INN and OON benefit features are the same for many plans).      

 

Statistical tests of significance 

The text reports results as significant if the p – value < 0.05, but the tables report when  

p < 0.05, p<0.01,  or p<0.001. To test the significance of modifying effects, interactions 

are tested both individually and together with their component parts, using a Joint F-test. 

The Joint F-test tests the hypothesis that all three terms have a coefficient of zero. A 

significant result rejects this hypothesis, and indicates a significant modifying effect. 
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Figure 9 Regression specifications for main analyses and sensitivity analyses  

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Total number of covariates       

INN-only 29 29 29 29 29 29 

INN/OON 33 33 33 33 33 33 

       

Outcome change score variables       

Δ Inpatient days Xo      

Δ Individual psychotherapy visits  Xo     

Δ Inpatient expenditures, total (patient + plan)   Xo    

Δ Inpatient expenditures, patient out-of-
pocket 

   Xo   

Δ Outpatient psychotherapy expenditures, 
total (patient + plan) 

    Xo  

Δ Outpatient psychotherapy expenditures, 
patient out-of-pocket 

     Xo 

Main predictor change score variables       

Δ Inpatient copayment  X (-)i
a,b,c  X (-)i

a,b,c X (-)i
a,b,c   

Δ Outpatient professional copayment  X (-)i
a,b,c   X (-)i

a,b,c X (-)i
a,b,c 

Δ Inpatient coinsurance X (-)i
a,b,c  X (-)i

a,b,c X (-)i
a,b,c   

Δ Outpatient professional coinsurance  X (-)i
a,b,c   X (-)i

a,b,c X (-)i
a,b,c 

Δ Inpatient deductible X (-)i
a,b,c  X (-)i

a,b,c X (-)i
a,b,c   

Δ Outpatient professional deductible  X (-)i
a,b,c   X (-)i

a,b,c X (-)i
a,b,c 

Elimination of Inpatient annual day limit   X (+)i
d,e,f,g,h  X (+)i

d,e,f,g,h X (+)i
d,e,f,g,h   

Elimination of Outpatient professional annual 
visit limit   

 X (+)i
d,e,f,g,h   X (+)i

d,e,f,g,h X (+)i
d,e,f,g,h 

Δ Inpatient additional penalty coinsurance X (-)i
d,e,f,a  X (-)i

d,e,f,a X (-)i
d,e,f,a   

Δ Outpatient professional additional penalty 
coinsurance  

 X (-)i
d,e,f,a   X (-)i

d,e,f,a X (-)i
d,e,f,a 

Δ Inpatient additional penalty copayment  X (-)i
d,e,f,a  X (-)i

d,e,f,a X (-)i
d,e,f,a   

Δ Outpatient professional additional penalty  X (-)i
d,e,f,a   X (-)i

d,e,f,a X (-)i
d,e,f,a 
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coinsurance  

Change score covariate for main analysis      X (-)i
a,b,c 

Δ MSW. +  PhD provider supply  X(+)   X(+) X(+) 

Stratification variable for main analysis*       

INN – only X   X   X   X   X   X   

Stratification variables used for sensitivity 
analyses 

      

Male vs. Female** X   X   X   X   X   X   

Bipolar or schizophrenia diagnoses vs. not * X   X   X   X   X   X   

Income <   $75K  &  < 100K net worth vs. 
Income  >=   $75     &  >=100K net worth* 

X   X   X   X   X   X   

Asian vs. Hispanic vs. Black vs. White vs. 
Other* 

X X   X   X   X   X   

Enrollee in same plan in 2009 and 2011** X X   X   X   X   X   

INN: In-network only 
Legend 
Xo: Outcome  
X: Predictor 
(-/+) – Predicted sign of main effect 
a Interacted with inpatient/outpatient annual visit limit. 
b Interacted with inpatient/outpatient additional penalty coinsurance. 
c Interacted with inpatient/outpatient additional penalty copayment. 
d Interacted with inpatient/outpatient copayment. 
e Interacted with inpatient/outpatient coinsurance. 
f Interacted with inpatient/outpatient  deductible. 
g Interacted with inpatient/outpatient additional penalty coinsurance. 
h Interacted with inpatient/outpatient additional penalty copayment. 
*Baseline values (value in 2009), rather than change scores, are used for stratifying variables in the sensitivity analyses.  
**These variables have the same value in both years, which is used instead of a change score.  

  



 
 

119 
 

RESULTS  

This chapter reports the descriptive (unadjusted) and multivariable (adjusted) results of 

the main analyses and sensitivity analyses.  

Descriptive data: Individual, employer, and plan characteristics 
 

The study sample, which is comprised of adult commercially insured individuals with 

“carve-in” plans subject to the Mental Health Parity Addiction and Equity Act (MHPAEA) 

in 2009 and 2011, includes 1,242,949 unique individuals. Tables 1a and 1b describe this 

sample and separately report sociodemographic, employer, and plan characteristics for 

the sample that covers both in- and out-of-network (INN/OON) services (n=1,058,474) 

and those with in-network benefits only (INN-only) (n=184,475). The text that follows 

summarizes these characteristics for the INN/OON sample, and then describes major 

differences observed in the INN-only sample.  

 

Table 1a reports characteristics that do not change over time or for which data are not 

available in 2009 and 2011. The INN/OON sample (Table 1a) is nearly evenly split 

between genders and younger vs. older age ranges (42-64 vs. 18-41).  Over one third of 

the sample individuals are adult dependents of the primary insured person.  

 

Income and/or net worth were available for over 60% of the INN/OON sample; those 

missing data do not appear in the available sociodemographic dataset. About one-fifth of 

the INN/OON sample report earning less than $75,000 in annual income (6.2% hold less 

than $25,000 in net worth, 4.4% hold between $25,000 and $100,000 in net worth, and 

6.2% hold over $100,000 in net worth).  Another fifth of the INN/OON sample report 
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earning income between $75,000 and $150,000 (4.2% hold less than $100,000 in net 

worth, 6.3% hold between $100,000 and $150,000 in net worth, and 11.3% hold over 

$250,000 in net worth).  Comparatively fewer (14.2%) of the INN/OON sample report 

earning more than $150,000 (5.6% hold less than $500,000 in net worth, and 8.6% hold 

$500,000 or more in net worth). Another 9.3% of the INN/OON sample does not report 

income but does report net worth (4.0% hold net worth less than $150,000 and 5.3% 

hold net worth of $150,000 or more).  

 

Just under half of the enrollees in the INN/OON sample are White (45.3%), while 6.2% 

are Black. A total of 5.9% are Hispanic, with 2.5% being Hispanic and speaking English 

as their primary language and 3.4% being Hispanic and speaking another language. A 

total of 3.7% are Asian, with 1.6% being Asian and speaking English as their primary 

language and 2.1% being Asian and speaking another language. Data on race / ethnicity 

/ language are missing for the remaining 40% of the INN / OON sample. 

 

The INN/OON sample is diverse on educational attainment. Some college is the most 

common level of educational attainment (26.7%), followed by a Bachelor’s degree or 

higher (15.9%), high school or less (13.9%), and an Associate’s degree (7.3%). An 

additional 36.3% of the INN/OON sample is missing data on educational attainment.  

 

Table 1b reports the individual, employer, and plan characteristics which can change 

over time, and for which data are available in both 2009 and 2011. Among enrollees with 

any specialty mental health utilization, the most common mental health conditions are 

depressive disorder (2009 and 2011: 46.2%), adjustment disorder (2009: 40.6%; 2011: 

39.9%), and generalized anxiety (2009: 23.5%; 2011: 26.2%). It is useful to note that the 

prevalence of most conditions does not significantly change over time.   
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Enrollees in the INN/OON sample work for employers that vary in size, industry, and 

region (Table 1b). For example, although two-fifths of the sample work for employers 

with 10,001-40,000 employees, the remaining sample is split with nearly one fifth 

working for employers with 51-4,999 employees,  one-fifth working for employers with 

5,000-10,000 employees, and nearly one-fifth working for employers with  40,0001 

employees and more.  The finance and insurance industries have the greatest 

representation (22.1% in 2009) among INN/OON enrollees, although manufacturing is 

also well represented (18.9% in 2009). There are 17 other industry categories 

represented by this sample. Geographic representation is spread somewhat evenly 

across the Middle Atlantic (17.5%), South Atlantic (18.2%), West South Central (15.3%), 

and East North Central (14.6%) regions. The East South Central (3.5%) region is the 

least well represented geographic area. These characteristics were largely constant over 

time. 

 

Table 1b also indicates that nearly all enrollees in the INN/OON sample are enrolled in 

more managed plans rather than less managed plans. Providers with a master of social 

work (MSW) are the most common provider type for INN/OON enrollees; on average, 

there are about 3 per 1,000 enrollees in the enrollees’ state, in 2009 and 2011. In 

addition, in both 2009 and 2011, about 1 PhD level psychologist was available.   

 

Tables 1a and 1b also show that the INN-only sample has a similar distribution as the 

INN/OON sample on individual characteristics (particularly diagnoses) and provider 

supply characteristics. However, enrollees in the INN-only sample were more likely to be 

missing income / net worth, race / ethnicity / language, and highest level of educational 

attainment. Also, compared to the INN/OON sample, enrollees in the INN-only sample 
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are associated with different kinds of employers. Employers within the INN-only sample 

are more likely to have fewer employees, represent mining and healthcare and social 

assistance industries, and to be more concentrated geographically. Indeed, a third are 

based in the Middle Atlantic region, and nearly one third are based in the West South 

Central region. The INN-only sample is also slightly less likely to be enrolled in more 

managed plans, compared to less managed plans. However, more managed plans are 

still the most prevalent type of plan among the INN-only sample.  
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Descriptive data: Changes in benefit design over time 
 

In Table 2, columns 2-6 report the number and proportion of the INN/OON sample 

exposed to each benefit design feature in 2009 and in 2011.  Use of some benefit design 

features decreased while use of others increased. For example, use of copayments for 

both inpatient and outpatient care (INN) decreased (inpatient: 24.5% in 2009 vs. 21.1% 

in 2011; outpatient 47.0% in 2009 vs. 41.7% in 2011). Additionally, use of inpatient and 

outpatient annual treatment limits, which were fairly prevalent in 2009 (inpatient: 69.1% 

and outpatient 78.1%), were completely eliminated by 2011. On the other hand, use of 

deductibles for OON inpatient and outpatient care increased (inpatient: 82.7% vs. 

91.5%; outpatient: 82.8% vs. 91.5%), as did several non-quantitative treatment limits 

such as additional penalty copayments for inpatient care (INN) (43.0% vs. 59.4%) and 

additional penalty coinsurance for outpatient care (INN) (0.9% to 59.8%).  All changes in 

the proportion of enrollees exposed to a benefit design feature between 2009 and 2011 

were statistically significant.  

 

Columns 8-12 report the mean level of benefit design features among INN/OON 

enrollees in plans that use that feature in 2009 and in 2011 (Table 2). For example, 

among enrollees in the INN/OON sample in plans that use inpatient copayments, the 

mean copayment value in 2009 was $298 (SD: 129) and in 2011 was $262 (SD: 124). 

Levels of some benefit design features increased while levels of others decreased. The 

biggest decreases, as a percent of the 2009 value, include additional penalty 

coinsurance and additional penalty copayments for inpatient and outpatient care (INN 

and OON), while the biggest increases, as a percent of the 2009 value, include inpatient 

and outpatient care (INN and OON) deductible values. 
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To supplement the information in Table 2, Table 3 reports summary statistics of the 

change score (i.e. 2011 – 2009 value) for each of the continuous benefit design features. 

Columns 2-5 show the number and proportion of enrollees with a negative value for a 

benefit design feature’s change score. A negative value indicates that cost-sharing 

decreased in 2011 compared to the 2009 value, or that benefits became more generous. 

The benefit design features with the largest proportions of the INN/OON sample with 

negative change scores include outpatient copayment (39.9%; mean change score: -

$13), inpatient additional penalty coinsurance (INN: 33.6%; mean change score: -55 

percentage points and OON: 33.9%; mean change score: -54 percentage points), and 

inpatient copayment (23.0%; mean change score: -$116). 

 

Columns 6-9 report the number and proportion of enrollees with a positive value for the 

change score of a benefit design feature. A positive value indicates that cost-sharing 

increased, or that benefits became less generous. Benefit design features with the 

largest proportions of the INN/OON sample with decreased generosity include outpatient 

additional penalty coinsurance change score (INN: 58.9%; mean change score: -33 

percentage points), inpatient deductible (OON: 51.1%; mean change score: $1174 and 

INN: 44.4%; mean change score $602), outpatient deductible (OON: 51.1%; mean 

change score: $1176 and INN: 44.7%; mean change score: $582), inpatient additional 

penalty copayment (INN: 20.8%; mean change score $398 and OON: 20.9%; mean 

change score $398) and outpatient additional penalty copayment (INN: 22.2%; mean 

change score $395 and OON: 22.2%; mean change score $395).   

 

As seen in Appendix Table 1, use of some benefit design features in the INN-only 

sample differs from the INN/OON sample. For example, use of copayments is more 

common, but use of coinsurance, deductibles, additional penalty copayments, and 
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additional penalty coinsurance is less common among the INN-only sample. For the 

most part, the direction of change over time in use and conditional level of the benefit 

design features in the INN-only sample resembles the changes described above for the 

INN/OON sample. Appendix Table 2 shows that the relative mix of INN-only enrollees 

whose benefits became more generous versus less generous for a given benefit design 

feature is similar, compared to the INN/OON sample. However, the actual proportions 

and mean change scores vary between the two samples.   
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Descriptive data: Changes in utilization and expenditure over 
time 
 

Table 4 reports the number and proportion of the INN/OON sample with any use or 

expenditures in columns 2-6. Very small proportions of the sample had any use or 

expenditures. The most common outcome was individual psychotherapy visits received 

INN (2009: 2.5%), followed by individual psychotherapy visits received OON (2009: 

0.7%), while inpatient days were less common (2009: INN: 0.2% and OON: 0.01%).  As 

expected, the proportion of enrollees with any expenditure (patient + plan) aligned with 

the proportion of enrollees with any use.  

 

In columns 8-12, the average level of use / expenditures among enrollees with any use / 

expenditures is reported (Table 4) for 2009 and 2011. In 2009, average levels of use 

were 8 days for INN inpatient care, 9 visits for INN individual psychotherapy, 11 days for 

OON inpatient care, and 13 days for OON individual psychotherapy. Significant changes 

in use levels were observed for INN inpatient care and OON individual psychotherapy, 

as well as the corresponding total and patient expenditure outcomes.  

 

Table 5 supplements the information in Table 4 with summary statistics for the use and 

expenditure change scores. Columns 2-5 show the number and proportion of INN/OON 

enrollees with a negative change score (i.e. the 2011 value was less than the 2009 

value). Use and expenditure categories with the largest proportion of INN/OON enrollees 

with negative change scores include INN individual psychotherapy visits (2.1%; mean 

change score: 0.2), patient expenditures (2%; mean change score: $-5.2), and total 

expenditures (2.1%; mean change score: $12.2).  
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Columns 6-9 (Table 4) report the number and proportion of INN/OON enrollees with a 

positive change score (i.e. the 2011 value exceeded the 2009 value). Use and 

expenditure categories with the largest proportion of INN/OON enrollees with positive 

change scores were INN individual psychotherapy visits (2.1%; mean change score: 

0.2), patient expenditures (2%; mean change score: $4.6), and total expenditures (2.2%; 

mean change score: $12.3). 

 

Appendix Table 3 indicates that the proportions of enrollees in the INN-only sample with 

any use or expenditures closely resembles the proportions of the INN/OON sample with 

any use or expenditures, for each outcome. Appendix Table 4 reveals that there is 

slightly more variation in use and expenditure change scores among the INN-only 

sample compared to the INN/OON sample. For example, in the INN/OON sample, equal 

proportions of enrollees (2.1%) have decreased use and increased use of individual 

psychotherapy. However, in the INN-only sample, 0.2% of enrollees have decreased 

use, while 2.3% of enrollees have increased use of individual psychotherapy.  
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Regression analyses: Introduction 
 

This section addresses the six research questions described in the Introduction chapter. 

The first three research questions investigate the main effects of three types of benefit 

design features (i.e. the effect of each type of benefit design feature holding the other 

benefit design features constant at zero). The last three investigate the interactions 

between the benefit design features, which indicate how each of the three types of 

benefit design features modifies the effects of the others on the outcomes. The text that 

follows provides a detailed description of regression results reported in Tables 6-11. 

Each table addresses all six research questions for a different set of outcomes.  

 

A summary of findings for each hypothesis is reported at the end of the detailed 

description of the results tables. While the text primarily focuses on results that are 

statistically significant, Tables 6-11 report all coefficients from each regression. The 

following section first reports results for regressions with INN outcomes, first among the 

INN/OON sample, and then among the INN-only sample, and then reports results for 

regressions with OON outcomes. The joint significance of interaction terms along with 

their component parts are assessed and reported in the text with p-values from Joint F-

tests.        
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Regression analyses: Results for INN individual psychotherapy, 
INN/OON plans (Table 6) 
 

Table 6 reports the unconditional mean level of INN individual psychotherapy visits, total 

expenditures, and patient expenditures in 2009, as well as the mean change scores. 

These summary statistics provide context for the interpretation of the changes indicated 

by the regression coefficients.  In 2009, on average, the INN/OON sample had 0.2 visits, 

$15.70 in total expenditures, and $6.30 in patient expenditures. These values are 

substantially lower than the conditional results in the descriptive tables because they, 

like the regressions, include people who had no use in 2009.The change scores, on 

average, were 0.01 for visits, $0.16 for total expenditures, and -$0.50 for patient 

expenditures.  

 

Table 6 also reports the regression coefficients for each individual benefit design feature 

as well as the coefficient for each interaction term. Looking first at the coefficients 

expressing the main effect of the benefit design features, only copayment and 

elimination of limits were associated with significant changes in any of the three INN 

individual psychotherapy outcomes.  

 

The positive coefficient on copayment indicates that a larger increase in copayment is 

associated with a larger increase in patient expenditures (and vice versa), holding other 

benefit design features constant at zero (which, with change scores, means they do not 

change over time). One way to interpret the magnitude of the coefficient is that if 

enrollee A’s copayment increased by $1 more than enrollee B’s, then, holding all other 

benefit design features constant at zero, enrollee A’s patient expenditures increased by 
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$0.11 more than enrollee B’s. This finding provides some evidence for the competing 

hypothesis that even if increases in cost-sharing do not affect utilization, higher cost-

sharing can result in higher patient expenditures. The magnitude of this increase is 

about 1/5 of the average change in patient expenditures between 2009 and 2011, but 

much smaller relative to $6.30, the average patient expenditure level in 2009.  

 

Additionally, holding the other benefit design features constant over time, elimination of 

limits is associated with large increases in both individual psychotherapy visits (one tenth 

of a visit) and total expenditure ($7.65). Given their magnitudes, these increases may be 

clinically or economically as well as statistically significant. Indeed, eliminating limits is 

associated with increases in the use change score (10x larger) and total expenditure 

change score (48x larger) compared to the average use and total expenditure change 

scores.  

 

Only one interaction term is significant for INN individual psychotherapy outcomes in the 

INN/OON sample. The significant interaction explains how plans’ use of a limit in 2009 

modifies the relationship between additional penalty coinsurance and the outcomes, and 

vice versa. It is significant when the outcome is patient expenditures. The Joint F-test 

testing the hypothesis that the terms representing the main effects of the interaction’s 

two component benefit design features, and the interaction term itself, all have a zero 

coefficient had a p-value (p=0.014) that rejects this hypothesis when α=0.05. The fact 

that the individual benefit design feature terms are not significant suggests that the effect 

of additional penalty coinsurance on individual psychotherapy patient expenditures only 

exists when a limit was used in 2009. The negative sign on the interaction term suggests 

that the effect of increases in additional penalty coinsurance on individual psychotherapy 

expenditures is smaller when there was a limit in 2009 compared to when there was no 
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limit in 2009. Specifically, for plans that did not use limits in 2009, the effect of a one 

percentage point increase in the additional penalty coinsurance change score is a $0.03 

increase in the patient expenditure change score (based on the coefficient on additional 

penalty coinsurance), although this effect is not significant. For plans that used limits in 

2009, the effect of a one percentage point increase in the additional penalty coinsurance 

change score is a $0.01 ($0.03 - $0.02) increase in the patient expenditure change 

score. Both effects are positive, which is consistent with the competing hypothesis 

described above. Additionally a smaller positive effect was hypothesized among plans 

that had a limit in 2009.  



 
 

132 
 

Regression analyses: Results for INN individual psychotherapy, 
INN-only plans (Table 7) 
 

Table 7 reports the 2009 and change score means for the in-network individual 

psychotherapy outcomes among enrollees in INN-only plans, as well as the regressions 

for these outcomes. Mean visits (0.2), total expenditure ($16.2), and patient 

expenditures ($5.7) in 2009 among this population resemble the means observed 

among the INN/OON sample, although total expenditures are slightly higher and patient 

expenditures are slightly lower. The mean change scores in the INN-only sample 

resemble the means from the INN/OON sample, but, unlike the INN/OON sample, in the 

INN-only sample, the mean total expenditure change score ($-0.3) is negative (meaning 

that, on average, total expenditures decreased over time in this sample). 

 

Similar to the findings for individual psychotherapy in the INN/OON plan sample, in the 

INN-only sample, elimination of limits is a significant positive predictor of expenditures, 

although only patient expenditures. The magnitude of the change in patient expenditures 

associated with elimination of limits is $4.74, which is substantially larger than the 

average change score. Unlike the INN/OON sample, the negative coefficients on 

additional penalty copayment are significant, indicating that larger increases in these 

penalties are associated with larger decreases in visits and total expenditures.  

 

In Table 7, two interaction terms are significant. One term, coinsurance*additional 

penalty copayment, is significant and positive for all three outcomes. Since the 

coefficient on additional penalty copayment is negative (though non-significant for 

patient expenditures), the sign on the interaction term indicates that coinsurance 

negatively modifies, or diminishes the negative relationships between additional penalty 
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copayment and visits, total expenditures, and patient expenditures. The other significant 

interaction term in Table 7 also examines how a financial requirement (copayment) 

modifies the relationship between an NQTL (additional penalty copayment) and the 

outcome.  Again, the positive sign on the copayment*additional penalty copayment term 

suggests that copayments negatively modify or diminish the negative relationships 

between the additional penalty copayment and total expenditures. Although the 

diminishing effects for both interaction terms are as hypothesized, when coinsurance 

and copayment are sufficiently large (e.g. coinsurance increases 20 percentage points) 

the sign of the slope describing the relationship between additional penalty coinsurance 

and the outcomes turns from negative to positive. This is not as hypothesized, but could 

be due to the fact that the model assumes linearity. Also, neither of the Joint F-tests for 

these interaction terms, together with their component parts, are significant when 

α=0.05. Finally, it is important to note that these effects are not seen in the INN/OON 

sample for individual psychology outcomes.  
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Regression analyses: Results for INN inpatient care, INN/OON 
plans (Table 8) 
 

Table 8 reports the means and regression results for in-network inpatient care outcomes 

among enrollees in INN/OON plans. In 2009, the unconditional mean level for inpatient 

days is 0.01, and $10.50 and $1.30 for total expenditures and patient expenditures, 

respectively. The average change score for days is 0.002, and $0.9 and $0.03 for total 

expenditures and patient expenditures, respectively.  

 

Coinsurance and deductibles are the only benefit design features to have significant 

individual impacts on any of the three outcomes, holding all other change scores at zero. 

Counter to the hypothesis, larger increases in patient coinsurance are significantly 

associated with larger increases in inpatient days. The magnitude of the effect (0.00069) 

is 34% of the mean change score (0.002).  Consistent with the competing hypothesis, 

larger increases in deductibles are significantly associated with larger increases in 

patient expenditures. For example, a $500 increase in deductibles is associated with a 

$0.20 increase in the patient expenditure change score (over the $0.03 average change 

score), holding other benefit design features held at zero. 

 

A handful of interaction terms are also significant in regressions with in-network inpatient 

care outcomes. Of the terms investigating whether financial requirements modify the 

relationship between having a limit in 2009 and the outcomes (and vice versa), only the 

interaction between deductible and having a limit in 2009 is significant (Joint F-test p-

value = 0.029). However, this finding may be spurious, as it does not appear to be part 

of a larger pattern of evidence that financial requirements modify the effects of limits and 

vice versa.    



 
 

135 
 

 

Five terms investigating whether financial requirements modify the effect of additional 

penalty coinsurance and copayments on the outcome (and vice versa) are significant, all 

occurring in regressions where total or patient expenditures are the outcomes. The 

positive sign on three of the terms suggests that increases in financial requirement 

(coinsurance or copayment) change scores negatively modify the size of the negative 

relationship between additional penalty coinsurance or copayment change scores, until 

coinsurance or copayment change scores are sufficiently large. At that point, the 

direction of the relationship between additional penalty coinsurance or copayment and 

the outcome changes from negative to positive, which is not as hypothesized. Only the 

interactions in the regression with patient expenditure outcomes have significant results 

from the Joint F-test: copayment*additional penalty coinsurance (p-value = 0.015) and 

coinsurance*additional penalty copayment (p-value = 0.007), when α=0.05. 

 

The negative sign on the interaction of deductible*additional penalty coinsurance 

suggests that as the deductible change score increases, the positive relationship 

between additional penalty coinsurance and total expenditures nears zero. However, the 

non-significant Joint F-test fails to reject the hypothesis that the coefficient for both the 

interaction and the composite terms are equal to zero.  

 

The negative sign on the interaction of deductible*additional penalty copayment 

suggests that as the deductible change score increases, the negative relationship 

between additional penalty copayment and patient expenditures gets larger. This is the 

opposite of what was hypothesized. The Joint F-test has a p-value = 0.035.  
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Regression analyses: Results for INN inpatient care, INN-only 
plans (Table 9) 
 

Table 9 reports 2009 and change score means for in-network inpatient care, as well as 

regression results, among enrollees in INN-only plans. Mean days (0.01), total 

expenditure ($11.3), and patient expenditures ($0.9) in 2009 among this population 

resemble the means observed in the INN/OON sample, although, as with individual 

psychotherapy outcomes, total expenditures are slightly higher and patient expenditures 

are slightly lower among the INN-only sample. Also, as with individual psychotherapy 

outcomes, the mean change scores in the INN-only sample resemble the mean change 

scores observed in the INN/OON sample, except for change in total expenditures, which 

is negative (-$1.3) in the INN-only sample.  

 

Table 9 indicates that larger increases in coinsurance are significantly associated with 

larger increases in patient expenditures, providing additional support for the competing 

hypothesis. Also, as hypothesized, it indicates that larger increases in deductibles are 

significantly associated with larger decreases in inpatient days. Notably, this is the only 

regression where any of the financial requirements have a significant and negative 

association with an outcome.  

 

Elimination of limits is a significant positive predictor of inpatient days and total 

expenditures. While elimination of limits is associated with a 0.01 increase in the 

inpatient days change score (30% of the mean change score), it is associated with a 

$12.94 increase in the total expenditures change score (about 9 times larger than the 

mean change score). Also, larger increases in additional penalty copayments are 
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associated with larger decreases in inpatient days, although the magnitude of the effect 

(0.00005) is a small fraction of the mean change score (0.03%).    

 

Table 9 hints at some additional evidence for the hypothesis that financial requirements 

modify the effect of NQTLs, although the significant results are in the minority, and the 

Joint F-tests are not significant.  
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Regression analyses: Results for OON individual 
psychotherapy, INN/OON plans (Table 10) 
 

Individual psychotherapy.  Table 10 shows that none of the individual benefit design 

feature coefficients are significant in the regressions with out-of-network individual 

psychotherapy outcomes. Four interaction terms are significant, two representing the 

modifying relationships between financial requirements and NQTLs (Joint F-test p-

values = 0.111 and 0.072), and two representing the modifying relationships between 

NQTLs and use of a limit in 2009 (Joint F-test p-values = 0.072 and 0.114), but none of 

their Joint F-tests are significant. 

 

One INN benefit design feature term, copayment, has a significant effect on one OON 

outcome.  The coefficient indicates that a one dollar increase in INN copayment is 

associated with a $0.05 increase in patient OON patient expenditures. This might be 

interpreted as evidence that OON services are substitutes for INN individual 

psychotherapy services, since higher cost-sharing for INN care is associated with 

increased use (though not significant) and increased patient expenditures (which is 

significant). This interpretation would be supported if it was accompanied by evidence 

that higher INN copayment was also associated with decreased INN individual 

psychotherapy (as patients substituted in-network care with OON care). However, 

referring back to Table 6, this was not the case. 
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Regression analyses: Results for OON inpatient care, INN/OON 
plans (Table 11) 
 

Table 11 indicates that none of the individual benefit design feature coefficients are 

significant in the regressions with OON inpatient outcomes. Additionally, although two 

interaction terms are significant on their own, the hypothesis that the interaction term 

and the individual benefit design features used in the interaction term all have a 

coefficient equal to zero cannot be rejected (Joint F-test p-values: 0.074 and 0.413).       
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Regression analyses: Summary of findings 
 

Hypothesis for RQ1: Decreases in copayments, coinsurance, and deductibles, will 

increase inpatient and outpatient specialty mental health utilization and expenditures, 

ceteris paribus.  

Finding: Addressing the first research question, the results provide more evidence for 

the competing hypothesis, that increased cost-sharing is associated with increased 

patient expenditures, rather than the hypothesis that larger increases in cost-sharing 

leads to larger reductions in utilization. However, results supporting the competing 

hypothesis is intermittent, and can only be found for one financial requirement term (i.e. 

copayment, coinsurance or deductible) per type of care (i.e. among INN/OON plans, 

copayments are positively associated with INN individual psychotherapy, while 

deductibles are positively associated with INN inpatient care; among INN-only plans, 

coinsurance is positively associated with INN inpatient care). 

  

Hypothesis for RQ2: Removing limits on allowed annual mental health services will 

increase inpatient and outpatient specialty mental health utilization and expenditures, 

ceteris paribus. 

Finding: Addressing the second research question, there is some consistency in the 

finding that elimination of limits (or having a limit in 2009) is associated with greater 

increases in use and expenditures, particularly for in-network care. 

 

Hypothesis RQ3: Relaxing NQTLs will increase inpatient and outpatient specialty 

mental health utilization and expenditures, ceteris paribus. 

Finding: Addressing the third research question, consistent evidence of a negative 

relationship between NQTLs and use and expenditures is lacking. Only among the INN-
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only sample, is one NQTL variable, additional copayment, associated with decreases in 

use and total expenditures. Individual benefit design features, when significant, tend to 

have the hypothesized sign but, with the exception of eliminating limits, the effect sizes 

are small relative to the average change score for use and expenditure levels.   

 

Hypothesis for RQ4: The negative effect of financial requirements on inpatient and 

outpatient specialty mental health utilization and expenditures will be smaller when plans 

limit the number of allowed mental health days and visits using QTLs, compared to when 

plans do not use QTLs, ceteris paribus.    

Hypothesis for RQ5: The negative effect of financial requirements on inpatient and 

outpatient specialty mental health utilization and expenditures will be smaller when plans 

use more stringent NQTLs compared to plans that use less stringent NQTLs, ceteris 

paribus. 

Hypothesis for RQ6:  The negative effect of QTLs on inpatient and outpatient specialty 

mental health utilization and expenditures is likely lower when plans use more stringent 

NQTLs compared to when plans do use less stringent NQTLs, ceteris paribus.  

Finding (for Hypotheses RQ4-6):   Across Tables 6-11, few interaction terms have a 

consistently significant impact on either INN or OON individual psychotherapy or 

inpatient care. This suggests that the effects of benefit design features rarely depend on 

the levels of other benefit design features. Even when interaction terms are significant, 

the terms for the component benefit design features are rarely jointly significant with the 

interaction term. This is shown by the Joint F-tests reported in the detailed description of 

the regression results. 

 

Other findings: Another commonality across Tables 6-11 is that the other terms 

included in the regressions (i.e. OON benefit design features for in-network outcomes, 
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INN benefit design features for OON outcomes, and individual psychotherapy provider 

supply) are rarely significant. The OON benefit design features were included in 

regression with INN outcomes (and vice versa) to ascertain whether INN and OON 

services function as either substitutes or complements to each other. Instead, the 

findings suggest that benefit design features for one have little bearing on use of the 

other (e.g. OON benefit design features on INN use or INN benefits on OON use). 

Insignificant individual psychotherapy provider supply terms in Tables 6 and 7 suggest 

that increases in provider supply are not associated with increases in use or 

expenditures.        
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Sensitivity analyses 
 

A comparison of the main findings and the findings from a series of sensitivity analysis 

regressions stratified on patient characteristics are reported below. These characteristics 

include gender, income / net worth strata, the presence of a bipolar or schizophrenia 

diagnoses, and race / ethnicity categories. Additionally, results are reported on the 

subset of enrollees who did not change their plan in 2011.  

 

The stratified sensitivity analyses are run among the INN/OON sample, which allows for 

sufficiently large numbers of people with relatively rare characteristics (e.g. bipolar and 

schizophrenia diagnoses). Since the main analysis finds the most consistent results 

among the main effects, rather than among the modifying effects, only main effects are 

reported in the discussion that follows. Additionally, because no main effects were 

identified for the OON outcomes, those outcomes are not examined below. Tables 

reporting the sensitivity analyses are in the Appendix Tables 5-14. 

 

Gender. In general, the findings observed in the full sample are not consistent across 

genders. Some findings observed in the full INN/OON sample (hereafter referred to as 

the full sample) are observed among both women and men, some are observed only 

among men, and others are observed only among women. 

 

For individual psychotherapy outcomes (Appendix Table 5), the significant benefit design 

features observed in the main analysis mirror the findings for women more closely than 

they did for men. Elimination of limits is a positive predictor of visits and expenditures for 

both men and women, however, the magnitude of the effect of elimination of limits on 

visits and total expenditures is slightly higher for women (visits: 0.23; total expenditures: 
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$9.31) than for men (visits: 0.07; total expenditures: $5.96). Also, for men, coinsurance 

is positively associated with patient expenditures, while in the full INN/OON sample and 

among women, copayment is positively associated with patient expenditures.   

 

For inpatient outcomes (Appendix Table 6), the full sample findings that coinsurance is 

positively associated with inpatient use and that deductibles are positively associated 

with patient expenditures are observed among men but not among women. None of the 

findings about benefit design features’ main effects observed in the full sample for in-

network inpatient outcomes are also observed among women.  

 

Income / net worth. In this sensitivity analysis, high income (>=$75K) earners with high 

net worth (>=$100K) (n = 561,276) are compared to those with lower income and net 

worth (n = 111,709). Individuals missing income information are not included in this 

analysis. For individual psychotherapy outcomes (Appendix Table 7), the findings 

observed in the full sample, that eliminating limits is a positive predictor of use and 

expenditures, is even more pronounced among both high and low income / net worth 

enrollees, as the predictor was positive for all three outcomes, rather than just use and 

total expenditures as in the full sample. Also, as in the full sample, copayment was a 

significant predictor of patient expenditures among both income / net worth groups. For 

inpatient outcomes (Appendix Table 8), the full sample finding that deductibles are 

positively associated with patient expenditures is observed among high income 

individuals, but not low income individuals, and coinsurance is not a significant predictor 

of visits in either group.  

 

Bipolar and schizophrenia. The full sample contained only 6,147 enrollees with bipolar 

or schizophrenia diagnoses. Most of the results observed among the full sample are also 



 
 

145 
 

observed among those with bipolar or schizophrenia diagnoses. However, where the 

same predictors are significant, the effect sizes tend to be larger among those with these 

diagnoses.  

 

While the full sample findings of the effects of eliminating limits on individual 

psychotherapy outcomes are generally consistent regardless of the presence of a 

bipolar or schizophrenia diagnosis, elimination of limits has a larger effect among those 

with either or both of these diagnoses (Appendix Table 9). For example, elimination of 

limits is associated with a $7.03 increase in the total expenditure change score among 

those without these diagnoses, but a $101.58 increase among those with these 

diagnoses. Copayment is a significant positive predictor of patient expenditures among 

those without these diagnoses.  

 

For inpatient outcomes (Appendix Table 10), among those with bipolar or schizophrenia 

diagnoses, coinsurance is significantly and positively associated with all three outcomes. 

This contrasts with the full sample, where only the effect of coinsurance on visits was 

significant. However, deductibles are not associated with higher patient expenditures 

among this sub-population.  

 

Race / ethnicity. The findings from the full sample are more consistent in regressions 

using individual psychotherapy outcomes than regressions using inpatient outcomes. 

However, even for individual psychotherapy, there are some differences across race / 

ethnicity categories. 

 

For individual psychotherapy outcomes (Appendix Table 11), the positive effects of 

eliminating limits on the outcomes, observed among the full sample, are also observed 
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among Asian, Black, and White enrollees for at least two of the three outcomes, but not 

among Hispanic or other enrollees for any of the outcomes. The positive effects of 

copayment on patient expenditures are observed only among Black, White and other 

enrollees, but not among Asians or Hispanics.  

 

For inpatient outcomes (Appendix Table 12), coinsurance is only a significant positive 

predictor of use among Hispanics, while deductibles are only a significant positive 

predictor of patient expenditures among those in the Other category. 

 

Enrollees who did not change their plan in 2011. There are 827,749 enrollees in the 

INN/OON sample who were in the same plan in 2009 and 2011. For individual 

psychotherapy outcomes (Appendix Table 13), the significance, signs, and magnitudes 

of the findings in this group are similar to those in the full sample. Copayment is 

associated with a small increase in patient expenditures. Elimination of limits is 

associated with somewhat substantial increases in total expenditures and patent 

expenditures (rather than visits and total expenditures, as observed in the full sample). 

Similarly, the findings for inpatient outcomes in this sub-population resemble the results 

in the full sample (Appendix Table 14); coinsurance has small positive associations with 

use and patient expenditures. 

 

Three additional sensitivity analyses checked whether the results were robust to certain 

methodological decisions (data not shown). Two sensitivity analyses, performed in the 

INN/OON sample, on the individual psychotherapy outcome, confirmed that the results 

are not dependent on the linear relationship assumed by the copayment variable (done 

using a series of more flexible categorical copayment variables), or the assumption that 

plan design of copayment and coinsurance features are unrelated (done using 
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composite categorical variables combining information about copayment and 

coinsurance).  A third additional sensitivity analysis added INN and OON services 

together and used the INN benefit design features as predictors, since INN and OON 

benefits are the same for many plans. Likely because OON use is so rare, this did not 

result in meaningful changes to the outcomes.  
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Results tables 
 

Table 1a. Number, proportion of enrollees by individual sociodemographic characteristics, and by network status (INN/OON vs. INN-only) 

 

INN/OON INN-only 

  N % N % 

Total N                                                                                                                                                       1,058,474  
 

          184,475           
Male (vs. female)                                                                                                                                                520,596  49.2              84,294  45.7 
42-64 years old (vs. 18-41)                                                                                                                            

          552,858  52.2              92,316  50.0 
Dependent (vs. primary insured person)                                                                                                                           372,491  35.2              66,949  36.3 
Income and net worth                                                                                                                                                                            
   income un-coded,  net worth<150K                                                                                                                                             42,434  4.0              14,494  7.9 
   income un-coded,  net worth >=150K                                                                                                                                            56,390  5.3              15,361  8.3 
   income<75K,  net worth <25K                                                                                                                                                  65,593  6.2              10,301  5.6 
   income<75K,  25<net worth <100K                                                                                                                                              46,116  4.4                7,259  3.9 
   income<75K,  net worth >=100K                                                                                                                                                81,905  7.7              11,529  6.2 
   75<=income<150K,  net worth <100K                                                                                                                                            44,307  4.2                6,479  3.5 
   75<=income<150K,  100<=net worth <250                                                                                                                                        66,576  6.3                8,917  4.8 
   75<=income<150K,  net worth >=250K                                                                                                                                        119,794  11.3              13,486  7.3 
   income>=150K,  net worth <500K                                                                                                                                               58,968  5.6                7,085  3.8 
   income>=150K, net worth >=500K              90,902  8.6                7,717  4.2 
   missing income and net worth           385,489  36.4              81,847  44.4 
Race, Ethnicity and language                                                                                                                                                                   
   Asian, speaks English                                                                                                                                            17,297  1.6                2,325  1.3 
   Asian, speaks other language                                                                                                                                                             21,722  2.1                1,937  1.1 
   Black, speaks any language                                                                                                                                                66,056  6.2                8,668  4.7 
   Hispanic, speaks English                                                                                                                                         26,884  2.5                5,611  3 
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   Hispanic, speaks other language                                                                                                                                                          35,568  3.4                8,291  4.5 
   Other, speaks any language                                                                                                                                                               29,327  2.8                4,303  2.3 
   White, speaks any  language                                                                                                                                                           479,596  45.3              67,878  36.8 
   Missing race / ethnicity, speaks any  
language                                                                                                                                          382,024  36.1              85,462  46.3 
Highest level of educational attainment                                                                                                                  

 
  

    High school or less                                                                                                                                           147,310  13.9              24,666  13.4 
   Some college                                                                                                                                                  282,182  26.7              45,660  24.8 
   Associate degree                                                                                                                                                 76,758  7.3              10,495  5.7 
   Bachelor's degree or higher                                                                                                                                   168,000  15.9              17,466  9.5 
   Missing highest level of educational 
attainment                                                                                                                                                       384,224  36.3              86,188  46.7 

INN/OON: Plans that cover in-network and out-of-network services;  
INN-only: Plans that cover in-network services.  
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Table 1b. Number, proportion of enrollees by employer and plan characteristics, network status (INN/OON vs. INN-only), and year 

 
INN/OON INN-only 

  2009 2011 
 

2009 2011 
   N % N % P-Value N % N % P-Value 

Any mental health 
diagnosis 32,050 3.0 32,285 3.1 0.347 5,793 3.1 5,464 3.0 0.000 
Mental health condition 
diagnoses among those 
with any specialty mental 
health utilization  

            Any adjustment disorder                                                                                                                                13,253 40.6 13,140 39.9 0.061 2,425 41.2 2,222 40.7 0.901 
  Any post-traumatic 
stress disorder                                                                                                                     1,502 4.6 1,690 5.1 0.002 260 4.4 262 4.8 0.889 
  Any generalized anxiety                                                                                                                                7,652 23.5 8,639 26.2 0.000 1,338 22.7 1,388 25.4 0.098 
  Any obsessive-
compulsive disorder                                                                                                                      719 2.2 728 2.2 0.951 127 2.2 109 2.0 0.687 
  Any panic disorder 1,493 4.6 1,534 4.7 0.615 267 4.5 232 4.2 0.099 
  Any phobia                                                                                                                                             434 1.3 473 1.4 0.244 75 1.3 79 1.4 0.099 
  Any cognitive disorder                                                                                                                                 200 0.6 258 0.8 0.009 45 0.8 44 0.8 0.582 
  Any bipolar disorder                                                                                                                                   2,302 7.1 2,447 7.4 0.064 416 7.1 390 7.1 0.424 
  Any depressive disorder                                                                                                                                15,057 46.2 15,210 46.2 0.918 2,738 46.5 2,533 46.4 0.243 
  Any personality disorder                                                                                                                               400 1.2 391 1.2 0.651 80 1.4 75 1.4 0.222 
  Any psychotic disorder                                                                                                                                 515 1.6 603 1.8 0.012 84 1.4 102 1.9 0.945 
  Any other psychiatric 
disorder                                                                                                                         2,803 8.6 2,995 9.1 0.023 459 7.8 492 9.0 0.033 
Employer group size                                                                                                                                    

             40,001+                                                                                                                                              192,371 18.2 191,807 18.1 0.000 11,868 6.4 11,807 6.4 0.020 
   10,001-40,000                                                                                                                                       459,023 43.4 456,937 43.2 

 
95,601 51.8 92,889 50.4 

    5,000-10,000                                                                                                                                          225,678 21.3 237,083 22.4 
 

34,556 18.7 34,653 18.8 
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   51-4,999                                                                                                                                             181,402 17.1 172,647 16.3 
 

42,450 23.0 45,126 24.5 
 Industry                                                                                                                                               

             Mining                                                                                                                                              24,136 2.3 24,098 2.3 0.101 26,804 14.5 26,446 14.3 0.020 
   Utilities                                                                                                                                           72,999 6.9 72,511 6.9 

 
3,348 1.8 3,710 2.0 

    Construction                                                                                                                                        21,461 2.0 21,802 2.1 
 

5,405 2.9 5,228 2.8 
    Manufacturing                                                                                                                                       199,701 18.9 199,948 18.9 

 
41,855 22.7 41,943 22.7 

    Wholesale Trade                                                                                                                                     27,559 2.6 27,649 2.6 
 

2,761 1.5 2,767 1.5 
    Retail trade                                                                                                                                        46,020 4.3 46,266 4.4 

 
884 0.5 869 0.5 

    Transportation and 
warehousing                                                                                                                      131,427 12.4 131,550 12.4 

 
5,072 2.7 5,070 2.7 

    Information                                                                                                                                         62,956 5.9 62,206 5.9 
 

11,718 6.4 11,716 6.4 
    Finance and insurance                                                                                                                               234,145 22.1 234,936 22.2 

 
29,065 15.8 29,036 15.7 

    Real Estate Rental and 
Leasing                                                                                                                      15,528 1.5 14,958 1.4 

 
2,786 1.5 2,960 1.6 

    Professional, Scientific, 
and Technical Services                                                                                                    119,772 11.3 119,577 11.3 

 
13,101 7.1 13,035 7.1 

    Management of 
Companies and 
Enterprises                                                                                                              2,662 0.3 2,709 0.3 

 
15 0.0 16 0.0 

    Administrative and 
support and waste 
management and 
remediation services                                                                            1,254 0.1 1,265 0.1 

 
- 0.0 - 0.0 

    Educational services                                                                                                                                5,527 0.5 5,514 0.5 
 

3,238 1.8 3,229 1.8 
    Health care and social 

assistance                                                                                                                   27,595 2.6 27,681 2.6 
 

25,285 13.7 25,303 13.7 
    Arts, Entertainment, 

and Recreation                                                                                                                 38,974 3.7 39,184 3.7 
 

6,025 3.3 6,026 3.3 
    Accommodation and 

Food service                                                                                                                       4,265 0.4 4,347 0.4 
 

7,079 3.8 7,088 3.8 
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   Other services (except 
public administration)                                                                                                       12,197 1.2 11,979 1.1 

 
34 0.0 33 0.0 

    Public administration                                                                                                                               10,296 1.0 10,294 1.0 
 

- 0.0 - 0.0 
 Census Division  

             New England                                                                                                                                         71,612 6.8 71,514 6.8 0.000 963 0.5 997 0.5 0.000 
   Middle Atlantic                                                                                                                                     185,398 17.5 188,400 17.8 

 
57,798 31.3 61,291 33.2 

    East North Central                                                                                                                                  157,186 14.9 157,818 14.9 
 

18,436 10.0 18,435 10.0 
    West North Central                                                                                                                                  74,361 7.0 73,609 7.0 

 
951 0.5 929 0.5 

    South Atlantic                                                                                                                                      192,272 18.2 191,162 18.1 
 

23,086 12.5 23,471 12.7 
    East South Central                                                                                                                                  36,837 3.5 36,740 3.5 

 
2,766 1.5 2,767 1.5 

    West South Central                                                                                                                                  172,447 16.3 172,821 16.3 
 

52,359 28.4 51,998 28.2 
    Mountain                                                                                                                                            65,215 6.2 65,635 6.2 

 
13,647 7.4 13,624 7.4 

    Pacific                                                                                                                                             103,146 9.7 100,775 9.5 
 

14,469 7.8 10,963 5.9 
 More managed plan type 

(e.g. EPO, POS, HMO) vs. 
less managed (PPO,  
HDHP)  1,007,864 95.4 1,028,716 97.3 0.000 161,211 87.4 161,239 87.4 0.172 

 
2009 2011 

 
2009 2011 

   Mean SD Mean SD P-Value Mean SD Mean SD P-Value 

Number of MSW 
providers per 1000 
members                                                                                                               2.6 3.3 3 3.6 0.000 2.7 3.4 3.1 3.6 0.000 

Number of PhD providers 
per 1000 members                                                                                                               1.0 1.0 1.1 1.0 0.000 0.9 1.0 1.0 1.0 0.000 

INN/OON: Plans that cover in-network and out-of-network services; INN-only: Plans that cover in-network services. 
EPO: Exclusive provider organization; POS: Point of service; HMO: Health management organization; PPO: Preferred provider organization; 
HDHP: High deductible health plan; MSW: Masters of Social Work; PhD: Doctor of Philosophy   
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Table 2. Number, proportion of enrollees in INN/OON plans requiring each benefit design feature, and mean, standard deviation among 
enrollees in plans using each benefit design feature,  2009 and 2011 (n  =  1,058,474 individuals) 

 
Number, proportion of enrollees in plans that 

use benefit design feature     
Mean, SD among enrollees in plans that use 

benefit design feature 

 
2009 2011     2009 2011   

  N % N % P-Value   Mean SD Mean SD P-Value 

Total N                                                                                                                                                1,058,474 
  

                  
      

            Inpatient copayment, INN                                                                                                                               259,189 24.5 223,621 21.1 0.000 
 

297.9 129 262.4 124 0.000 
Outpatient professional copayment, 
INN                                                                                                                 497,992 47.0 441,552 41.7 0.000 

 
29.0 10 26.5 7 0.000 

            Inpatient  patient coinsurance, INN                                                                                                                    986,678 93.2 1,016,480 96.0 0.000 
 

16.6 6 17.0 5 0.000 

Inpatient  patient coinsurance, OON                                                                                                                    1,049,545 99.2 1,050,950 99.3 0.000  38.0 7 38.6 7 0.000 
Outpatient professional patient 
coinsurance, INN                                                                                                       466,824 44.1 464,459 43.9 0.001 

 
21.9 13 17.3 5 0.000 

Outpatient professional patient 
coinsurance, OON                                                                                                       1,049,545 99.2 1,050,950 99.3 0.000  38.1 7 38.5 7 0.000 

            

            Inpatient  deductible, INN                                                                                                                             1,035,718 97.9 1,055,101 99.7 0.000 
 

1262.6 1100 1402.6 1213 0.000 

Inpatient  deductible, OON                                                                                                                             875,767 82.7 968,204 91.5 0.000  2165.8 1757 2531.5 2004 0.000 
Outpatient professional deductible, 
INN                                                                                                                1,035,718 97.9 1,055,180 99.7 0.000 

 
1257.7 1101 1391.2 1182 0.000 

Outpatient professional deductible, 
OON                                                                                                                876,270 82.8 968,285 91.5 0.000 

 
2164.5 1757 2531.0 2005 0.000 

            Inpatient  annual day limit required                                                                                                                   731,252 69.1 0 0.0 0.000 
 

NA NA NA NA NA 

Outpatient annual day limit required                                                                                                                   826,988 78.1 0 0.0 0.000 
 

NA NA NA NA NA 
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Inpatient  additional penalty 
coinsurance*, INN                                                                                                           847,090 80.0 864,049 81.6 0.000 

 
44.9 30 25.2 11 0.000 

Inpatient  additional penalty 
coinsurance*, OON                                                                                                           402,688 38.0 148,536 14.0 0.000 

 
55.5 17 22.1 13 0.000 

Outpatient professional additional 
penalty coinsurance*, INN                                                                                              9,359 0.9 632,482 59.8 0.000 

 
91.1 22 33.2 14 0.000 

Outpatient professional additional 
penalty coinsurance*, OON                                                                                              8,526 0.8 72,340 6.8 0.000 

 
51.2 5 24.9 17 0.000 

            Inpatient  additional penalty 
copayment**, INN                                                                                                         455,498 43.0 629,196 59.4 0.000 

 
473.8 328 426.8 194 0.000 

Inpatient  additional penalty 
copayment**, OON                                                                                                         455,498 43.0 629,196 59.4 0.000 

 
473.8 328 427.7 195 0.000 

Outpatient professional additional 
penalty copayment**, INN                                                                                            66,389 6.3 263,901 24.9 0.000 

 
658.9 635 402.3 142 0.000 

Outpatient professional additional 
penalty copayment**, OON                                                                                            66,389 6.3 263,901 24.9 0.000 

 
658.9 635 402.3 142 0.000 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services. 
*The additional penalty coinsurance is the difference between the regular coinsurance and the penalty coinsurance required when prior-
authorization was required but not obtained. When no penalty was required, this value equals zero, since the patient would pay their 
regular coinsurance rate even if they did not obtain required prior-authorization, and the regular coinsurance rate minus the regular 
coinsurance rate equals zero.  The penalty coinsurance is always less generous (i.e. a higher rate) than the regular coinsurance rate, so this 
difference is always equal to or greater than zero. Columns 2-5 of this table indicate the proportion of plans for which this difference was 
not zero (i.e. there was a penalty). 
**The additional cost-sharing required when prior-authorization is required but not obtained. This penalty type is effectively an extra 
copayment that patients pay for failing to obtain prior-authorization. 
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Table 3. Number, proportion of enrollees whose benefit design features became more generous or less generous*, and mean and standard 
deviation of benefit design feature value among enrollees whose benefit design feature became more generous or less generous,  among 
enrollees in INN/OON plans (n = 1,058,474) 

 

Benefits became more generous (e.g. 
2011 values less than 2009 values) 

Benefits became less generous (e.g. 2011 
values more than 2009 values) 

  N % Mean SD N % Mean SD 

Inpatient copayment change score, INN                                                                                                          243,050 23.0 -116 132 51,938 4.9 186 105 
Outpatient professional copayment change score, 
INN                                                                                                  422,212 39.9 -13 12 168,982 16.0 17 12 

         

Inpatient patient coinsurance change score, INN                                                                                                      44,517 4.2 -12 11 135,881 12.8 11 4 

Inpatient patient coinsurance change score, OON                                                                                                      62,130 5.9 -15 8 150,739 14.2 10 5 
Outpatient professional patient coinsurance 
change score, INN                                                                                        108,333 10.2 -34 20 111,752 10.6 14 6 
Outpatient professional patient coinsurance 
change score, OON                                                                                        72,516 6.9 -15 7 148,515 14.0 10 5 

         

Inpatient deductible change score, INN                                                                                                               139,973 13.2 -792 643 469,980 44.4 602 866 

Inpatient deductible change score, OON                                                                                                               51,567 4.9 -1,578 1380 541,377 51.1 1,174 1426 
Outpatient professional deductible change score, 
INN                                                                                                 135,262 12.8 -813 643 472,691 44.7 582 761 
Outpatient professional deductible change score, 
OON                                                                                                 51,243 4.8 -1,588 1376 540,466 51.1 1,176 1426 

         
Inpatient additional penalty coinsurance change 
score, INN                                                                                             355,551 33.6 -55 22 148,777 14.1 21 13 
Inpatient additional penalty coinsurance change 
score, OON                                                                                             359,325 33.9 -54 16 17,439 1.6 26 17 
Outpatient professional additional penalty 
coinsurance change score, INN                                                                               8,468 0.8 -27 7 623,184 58.9 33 13 
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Outpatient professional additional penalty 
coinsurance change score, OON                                                                               8,511 0.8 -26 6 64,024 6.0 25 18 

         
Inpatient additional penalty copayment change 
score, INN                                                                                           50,587 4.8 -695 697 220,678 20.8 398 170 
Inpatient additional penalty copayment change 
score, OON                                                                                           49,583 4.7 -705 700 221,673 20.9 398 169 
Outpatient professional additional penalty 
copayment change score, INN                                                                             27,801 2.6 -1,094 692 235,288 22.2 395 158 
Outpatient professional additional penalty 
copayment change score, OON                                                                             27,801 2.6 -1,094 692 235,288 22.2 395 158 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services; SD: Standard deviation 
*Based on sign of change score, which is calculated by subtracting the 2009 value from the 2011 value (i.e. 2011-2009).  For continuous 
variables, positive change scores reflect increases in cost-sharing, or decreases in generosity.  
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Table 4. Number, proportion of enrollees in INN/OON plans (n = 1,058,474 individuals) with any INN utilization/expenditures, and mean, 
standard deviation among enrollees with any utilization/expenditures, 2009 and 2011 

  
Number, proportion of enrollees with  

utilization/expenditure   
Mean, SD among enrollees with 

utilization/expenditure  

 
2009 2011     2009 2011   

  N % N % P-Value   Mean SD Mean SD P-Value 

Total N                                                                                                                                                1,058,474          1,058,474                   
      Inpatient days, INN 1,716 0.2 1,668 0.2 0.409 
 

8 8 9 13 0.001 

Inpatient days, OON                                                                                                                                    84 0.0 128 0.0 0.003  11 13 11 13 0.472 

Individual psychotherapy visits,  INN                                                                                                                  25,964 2.5 25,722 2.4 0.281 
 

9 10 10 13 0.945 

Individual psychotherapy visits,  OON                                                                                                                  7,316 0.7 7,499 0.7 0.131 
 

13 14 16 27 0.000 

            Inpatient  patient expenditure ($), 
INN                                                                                                                1,496 0.1 1,524 0.1 0.610 

 
923 796 925 994 0.277 

Inpatient  patient expenditure ($), 
OON                                                                                                                72 0.0 103 0.0 0.019  2,127 2,096 2,346 3,959 0.695 
Individual psychotherapy patient 
expenditure ($), INN                                                                                                  25,218 2.4 24,915 2.4 0.171 

 
264 308 248 303 0.000 

Individual psychotherapy patient 
expenditure ($), OON                                                                                                  7,081 0.7 7,328 0.7 0.039 

 
812 788 930 946 0.000 

            Inpatient  total (patient + plan) 
expenditure ($), INN                                                                                                 1711 0.2 1,662 0.2 0.398 

 
6,500 8,308 7,250 8,312 0.842 

Inpatient  total (patient + plan) 
expenditure ($), OON                                                                                                 82 0.0 129 0.0 0.001  11,473 17,400 10,770 16,511 0.538 
Individual psychotherapy total  
(patient + plan) expenditure ($), INN                                                                                  25,945 2.5 25,726 2.4 0.329 

 
642 783 654 811 0.000 

Individual psychotherapy total  
(patient + plan) expenditure ($), OON                                                                                  7,310 0.7 7,498 0.7 0.121   1,794 2,111 2,387 3,191 0.000 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services; SD: Standard deviation 
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Table 5. Number, proportion of enrollees whose utilization/expenditures decreased or increased*, and mean and standard deviation of benefit 
design feature value among enrollees whose utilization/expenditures decreased or increased,  among enrollees in INN/OON (n = 1,058,474) 

 

Utilization / expenditures 
decreased (e.g. 2011 values 

less than 2009 values) 

Utilization / expenditures 
increased  (e.g. 2011 values 

more than 2009 values) 

  N % Mean SD N % Mean SD 

Inpatient days change score, INN 1,606 0.2 0 0.4 1,648 0.2 0 0.6 

Inpatient days change score, OON 126 0 0 0.1 83 0 0 0.2 

Individual psychotherapy visits change score,  INN                                                                                                                  21,967 2.1 -0.2 1.7 22,627 2.1 0.2 2 

Individual psychotherapy visits change score,  OON                                                                                                                  6,312 0.6 -0.1 1.1 6,016 0.6 0.1 1.7 

 
  

  
    

   Inpatient  patient expenditure ($) change score, INN                                                                                                                1,328 0.1 -1.2 42.5 1,450 0.1 1.2 49.2 

Inpatient  patient expenditure ($) change score, OON                                                                                                                97 0 -0.1 23.5 70 0 0.2 44.8 
Individual psychotherapy patient expenditure ($) change score, 
INN                                                                                                  21,375 2 -5.1 53.5 22,348 2.1 4.6 50.9 
Individual psychotherapy patient expenditure ($) change score, 
OON                                                                                                  6,253 0.6 -3.6 69.4 5,886 0.6 4.6 87.2 

 
  

   
  

   Inpatient  total (patient + plan) expenditure ($) change score, INN                                                                                                 1,602 0.2 -9.9 405 1,648 0.2 10.8 610 

Inpatient  total (patient + plan) expenditure ($) change score, OON                                                                                                 127 0 -0.8 170 81 0 1.3 232 
Individual psychotherapy total  (patient + plan) expenditure ($) 
change score, INN                                                                                  22,055 2.1 -12.2 132 22,955 2.2 12.3 136 
Individual psychotherapy total  (patient + plan) expenditure ($) 
change score, OON                                                                                  6,361 0.6 -7.7 159 6,063 0.6 12.2 272 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services; SD: Standard deviation 
*Based on sign of change score, which is calculated by subtracting the 2009 value from the 2011 value (i.e. 2011-2009).  For 
continuous variables, positive change scores reflect increases in utilization or expenditures.  
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Table 6.  Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and expenditures, 
enrollees in INN/OON plans 

 

Outpatient, 
 visits  

Outpatient, total 
expenditure  

Outpatient, patient out-of-
pocket expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.2 (2) $15.7 (158) $6.3 (62) 

Change scores 0.01 (3) $0.16 (188) $-0.5 (73) 

Coefficient estimates / Marginal effects‡ 

Change in in-network benefits 
   Copayment    0.0020 0.1306 0.1122* 

Coinsurance    0.0031 0.1852 0.1202 

Deductible    -0.0000 -0.0009 0.0005 

Elimination of limit     0.1046* 7.6545** 2.3153 

Additional penalty coinsurance -0.0001 -0.0167 0.0291 

Additional penalty copayment -0.0001 -0.0021 0.0025 

Copayment*Elimination of limit -0.0003 0.0054 -0.0146 

Coinsurance*Elimination of limit -0.0007 -0.0655 0.0044 

Deductible*Elimination of limit  0.0000 0.0010 -0.0001 

Copayment*Additional penalty coinsurance -0.0000 -0.0022 -0.0013 

Coinsurance*Additional penalty coinsurance -0.0001 -0.0033 -0.0015 

Deductible*Additional penalty coinsurance -0.0000 0.0000 -0.0000 

Copayment*Additional penalty copayment  0.0000 -0.0000 -0.0001 

Coinsurance*Additional penalty copayment -0.0000 -0.0002 -0.0002 

Deductible*Additional penalty copayment  0.0000 0.0000 0.0000 

Additional penalty coinsurance*Elimination of limit -0.0005 -0.0228 -0.0198* 

Additional penalty copayment*Elimination of limit -0.0001 -0.0038 -0.0024 

Change in out-of-network benefits 
   Coinsurance  0.0027 0.2177 0.0513 

Additional penalty coinsurance  0.0011 0.0710 0.0218 
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Change in outpatient provider supply† -0.0022 -0.0054 0.0667 

Y-intercept  -0.0512* -4.0872* -2.5856* 

R-squared 0.0005 0.0005 0.0005 
N          1,058,469                1,058,469                1,058,469 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services 
*p<0.05,  **p<0.01,  ***p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 2009 
value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Table 7.  Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and expenditures, 
enrollees in INN-only plans 

 
Outpatient, 

visits  

Outpatient, 
total 

expenditure  

Outpatient, 
patient  

out-of-pocket 
expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.2 (2) $16.2 (159) $5.7 (57) 

Change scores 0.003 (3) $-0.3 (181) $-0.6 (63) 

Coefficient estimates / Marginal effects‡ 

Change in in-network benefits 
   Copayment    0.0015  0.1143  0.0590 

Coinsurance    0.0002  0.0389 -0.0694 

Deductible    -0.0000 -0.0009 -0.0002 

Elimination of limit    0.0983  6.7699     4.7422*** 

Additional penalty coinsurance  0.0008  0.0498 -0.0100 

Additional penalty copayment  -0.0006*  -0.0402* -0.0164 

Copayment*Elimination of limit -0.0003 -0.0425  0.0803 

Coinsurance*Elimination of limit -0.0015 -0.1973  0.1190 

Deductible*Elimination of limit -0.0000 -0.0003 -0.0003 

Copayment*Additional penalty coinsurance -0.0000 -0.0016  0.0004 

Coinsurance*Additional penalty coinsurance  0.0000  0.0010  0.0023 

Deductible*Additional penalty coinsurance -0.0000 -0.0000 -0.0000 

Copayment*Additional penalty copayment  0.0000   0.0016*  0.0006 

Coinsurance*Additional penalty copayment    0.00003*   0.0021*   0.0012* 

Deductible*Additional penalty copayment  0.0000  0.0000 -0.0000 

Additional penalty coinsurance*Elimination of limit  0.0001  0.0027 -0.0186 

Additional penalty copayment*Elimination of limit -0.0000 -0.0005 -0.0003 

Change in outpatient provider supply† -0.0096 -0.6814  0.0061 
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Y-intercept -0.0657  -5.6639*  -1.7797* 

R-squared 0.0004 0.0005 0.0008 

N             184,475             184,475           184,475 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services. 
*p<0.05,  **p<0.01,  ***p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 
value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust 
for clustering at the employer level. 
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Table 8.  Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, enrollees in INN/OON 
plans 

  
Inpatient, 

 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient  

out-of-pocket 
expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.01 (0.4) $10.5 (424) $1.3 (46) 

Change scores 0.002 (0.7) $0.9 (732) $0.03 (65) 

Coefficient estimates / Marginal effects† 

Change in in-network benefits 
   Copayment   0.0000 -0.0107 -0.0016 

Coinsurance   0.0007* 0.5013 0.0153 

Deductible    0.0000 0.0017 0.0004* 

Elimination of limit   0.0077 5.7105 0.3520 

Additional penalty coinsurance 0.0001 0.0809 -0.0032 

Additional penalty copayment 0.0000 -0.0089 -0.0000 

Copayment*Elimination of limit -0.0000 -0.0088 -0.0009 

Coinsurance*Elimination of limit -0.0001 -0.1371 -0.0214 

Deductible*Elimination of limit 0.0000 0.0015* 0.0000 

Copayment*Additional penalty coinsurance 0.0000 0.0003 0.0001** 

Coinsurance*Additional penalty coinsurance -0.0000 -0.0028 0.0001 

Deductible*Additional penalty coinsurance -0.0000 -0.00004* -0.0000 

Copayment*Additional penalty copayment -0.0000 -0.0000 -0.0000 

Coinsurance*Additional penalty copayment 0.0000 0.0006** 0.0001* 

Deductible*Additional penalty copayment -0.0000 -0.0000 -0.0000005* 

Additional penalty coinsurance*Elimination of limit 0.0000 0.0413 0.0053 

Additional penalty copayment*Elimination of limit -0.0000 -0.0009 0.0002 

Change in out-of-network benefits 
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Coinsurance -0.0002 -0.2397 0.0042 

Additional penalty coinsurance 0.0000 0.0008 0.0001 

Y-intercept -0.0024 -3.0513* -0.3879* 

R-squared 0.0000 0.0000 0.0001 

N                 1,058,469           1,058,469   1,058,469 
INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services. 
*p<0.05,  **p<0.01,  ***p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus 
the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the 
employer level. 
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Table 9.  Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, enrollees in INN-only 
plans 

  
Inpatient, 

 days 

Inpatient,  
total 

expenditures 

Inpatient, 
patient  

out-of-pocket 
expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.01 (0.4) $11.3 (510) $0.9 (31) 

Change scores 0.03 (43) $-1.3 (615) $0.03 (43) 

Coefficient estimates / Marginal effects† 

Change in in-network benefits 
   Copayment   -0.0000 -0.0070 0.0010 

Coinsurance   0.0006 0.3893 0.1368*** 

Deductible         -0.000004* -0.0022 -0.0002 

Elimination of limit   0.0131* 12.9422* 0.5117 

Additional penalty coinsurance -0.0000 -0.0094 0.0035 

Additional penalty copayment -0.0001* -0.0068 0.0101 

Copayment*Elimination of limit -0.0000 -0.0028 0.0009 

Coinsurance*Elimination of limit 0.0001 0.0324 0.0112 

Deductible*Elimination of limit 0.0000 0.0004 0.0001 

Copayment*Additional penalty coinsurance 0.0000 0.0001 -0.0000 

Coinsurance*Additional penalty coinsurance -0.0000 -0.0029 -0.0002 

Deductible*Additional penalty coinsurance -0.0000 -0.0000 -0.0000 

Copayment*Additional penalty copayment -0.0000 -0.0000 -0.00001* 

Coinsurance*Additional penalty copayment 0.000003* 0.0003 -0.0005 

Deductible*Additional penalty copayment -0.0000 -0.0000 -0.0000 

Additional penalty coinsurance*Elimination of limit 0.0000 0.0237 0.0008 

Additional penalty copayment*Elimination of limit 0.0000 -0.0047 0.0025 

Y-intercept -0.0053 -9.1278* -0.1443 
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R-squared 0.0001 0.0001 0.0003 

N          184,475      184,475    184,475 

INN: In-network; OON: Out-of-network; INN-only: Plans that cover INN but not out-of-network services. 
*p<0.05,  **p<0.01,  ***p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 
value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust 
for clustering at the employer level. 
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Table 10.  Marginal effects† of changes in benefit design features on changes in OON individual psychotherapy utilization and expenditures, 
enrollees in INN/OON plans 

  
Outpatient, 

 visits  

Outpatient,  
total 

expenditure  

Outpatient,  
patient out-of-pocket 

expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.1 (2) $12.4 (230) $5.4 (92) 

Change scores 0.03 (2) $4.50 (314) $1.0 (111) 

Coefficient estimates / Marginal effects† 

Change in out-of-network benefits 
   Coinsurance    0.0029  0.2126  0.3278 

Deductible    -0.0000 -0.0048 -0.0008 

Elimination of limit    0.1857  34.4762  5.8247 

Additional penalty coinsurance  0.0005  0.0036  0.1460 

Additional penalty copayment  0.0001  0.0134  0.0099 

Coinsurance*Elimination of limit  0.0025  0.5354  0.0749 

Deductible*Elimination of limit  0.0000  0.0014  0.0002 

Coinsurance*Additional penalty coinsurance -0.0000 -0.0063  -0.0047* 

Deductible*Additional penalty coinsurance  0.0000  0.0001  0.0000 

Coinsurance*Additional penalty copayment -0.0000 -0.0006 -0.0003 

Deductible*Additional penalty copayment       0.00000003*  0.0000  0.0000 

Additional penalty coinsurance*Elimination of limit   0.0013*   0.2084*  0.0418 

Additional penalty copayment*Elimination of limit  0.0000  0.0018 -0.0005 

Change in in-network benefits 
   Copayment  0.0009  0.1297   0.0506* 

Coinsurance  0.0007  0.1278  0.0330 

Deductible -0.0004 -0.0479 -0.0101 

Y-intercept  0.0254  4.4480  0.5772 
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R-squared 0.0004 0.0005 0.0002 

N        1,058,469     1,058,469      1,058,469 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services. 
*p<0.05,  **p<0.01,  ***p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 
value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust 
for clustering at the employer level. 
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Table 11.  Marginal effects† of changes in benefit design features on changes in OON inpatient utilization and expenditures, enrollees in 
INN/OON plans 

  
Inpatient, 

 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient out-of-

pocket 
expenditures 

Unconditional means (SD) 

Cross sectional sample, 2009 0.001 (0.1) $0.9 (176) $0.1 (25) 

Change scores 0.0004 (0.2) $0.4 (288) $0.08 (51) 

Coefficient estimates / Marginal effects† 

Change in out-of-network benefits 
   Coinsurance   0.0001 -0.0759 0.0225 

Deductible    -0.0000 -0.0006 0.0000 

Elimination of limit   0.0029 0.7644 -0.1963 

Additional penalty coinsurance 0.0000 -0.0503 0.0059 

Additional penalty copayment -0.0000 -0.0052 -0.0000 

Coinsurance*Elimination of limit 0.0001* 0.0782 -0.0004 

Deductible*Elimination of limit -0.0000 -0.0006 0.0000 

Coinsurance*Additional penalty coinsurance -0.0000 -0.0197 -0.0019 

Deductible*Additional penalty coinsurance 0.0000 0.0002 -0.0002 

Coinsurance*Additional penalty copayment -0.0000 0.0005 -0.0001 

Deductible*Additional penalty copayment 0.0000 0.0000* -0.0000 

Additional penalty coinsurance*Elimination of limit 0.0000 0.0001 0.0000 

Additional penalty copayment*Elimination of limit 0.0000 -0.0000 -0.0000 

Change in in-network benefits 
   Copayment -0.0000 -0.0042 -0.0005 

Coinsurance -0.0001 -0.0426 -0.0065 

Deductible -0.0000 -0.0003 0.0000 

Y-intercept  0.0006 0.3479 0.1002 
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R-squared 0.0000 0.0000 0.0000 

N 1,058,469       1,058,469   1,058,469 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services. 
*p<0.05,  **p<0.01,  ***p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 
2011 value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to 
adjust for clustering at the employer level. 
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DISCUSSION 

Summary of findings 
 

In investigating the effects of three kinds of benefit design features on specialty mental 

health utilization and expenditures among commercially-insured U.S. adults enrolled in 

“carve-in” plans, this study found that, overall, benefit design features have less impact 

on the outcomes than hypothesized. None of the benefit design features have significant 

effects on out-of-network (OON) care. For in-network (INN) care, significant effects are 

inconsistent across the in- and out-of-network (INN/OON) sample and the in-network 

only (INN-only) sample and across individual psychotherapy and inpatient outcomes. 

Figure 10 compares the expected findings with the actual findings of the main analysis 

for each hypothesis, and is described in the text below.  

 

In summary, positive, rather than negative effects of financial requirements on patient 

expenditures are observed for copayments and individual psychotherapy in the 

INN/OON sample, deductibles and individual psychotherapy in the INN/OON sample, 

and coinsurance and inpatient care in the INN-only sample. Although these results do 

not match Hypothesis 1, they lend support to the competing hypothesis that, when cost-

sharing increases, even if utilization does not change, patient expenditures may 

increase. This is because enrollees end up paying for a larger proportion of their costs. 

The effects of QTLs offer more consistent support for Hypothesis 2, with significant 

effects observed for use and/or expenditure measures for all outcomes except inpatient 

care among the INN/OON sample. Also, in support of Hypothesis 3, the negative effects 

of additional penalty copayment (an NQTL measure) on visits (for individual 
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psychotherapy and inpatient care) and on expenditures (for individual psychotherapy) 

are observed among the INN-only sample but not among the INN/OON sample.  These 

main effects (or lack thereof) were largely consistent across different sub-populations 

studied in a sensitivity analysis (not shown in Figure 10).  There was little evidence for 

Hypotheses 4-6 across the various outcomes.
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Figure 10. Evidence for the study hypotheses in the main analysis, across study outcomes  

 Hypothesis Hypothesized 
coefficient 

sign 

Support 
for 

hypothesis
? 

Description of evidence 

1 Decreases in copayments, 
coinsurance, & deductibles, will 
increase mental health utilization 
& expenditures 

- No 
 

Some evidence for competing hypothesis, where decreases in copayment, 
coinsurance and deductibles leads to decreases in patient expenditures, if 
utilization remains constant.  
Positive sign was observed for patient expenditures for the following types of 
in-network care, sample, and specific financial requirement.  

 Individual psychotherapy, INN/OON sample (βcopayment = 0.11*) 

 Inpatient care, INN/OON sample (βdeductible = 0.0004*) 

 Inpatient care, INN-only sample (βcoinsurance = 0.14***) 

2 Removing limits on allowed 
annual mental health services will 
increase mental health utilization 
& expenditures. 

+ Yes 
(INN 

services) 

Positive sign observed for the following types of in-network care, samples, and 
outcomes:  

 Individual psychotherapy, INN/OON sample (visits: β = 0.10* and total 
expenditures: β = $7.65**) 

 Individual psychotherapy, INN-only sample (patient expenditures: β = 
$4.74***) 

 Inpatient care, INN-only sample (days:  β = 0.01 and total 
expenditures: β = $12.94*) 

No evidence for this hypothesis for out-of-network outcomes 

3 Relaxing NQTLs will increase 
mental health utilization & 
expenditures. 
 

- Yes 
(INN 

services, 
INN-only 
sample) 

Negative sign observed for the following types of in-network care and 
outcomes, among the INN-only sample:  

 Individual psychotherapy (visits: βadditional copayment = 0.001* and total 
expenditures: βadditional copayment = -$0.04*) 

 Inpatient care (visits: βadditional copayment = 0.0001*) 
No evidence for this hypothesis for out-of-network outcomes or among the 
INN/OON sample. 

4 The negative effect of financial 
requirements on mental health 
utilization & expenditures will be 
smaller when plans limit the 

+ 
(assumes 

negative main 
effect) 

No Positive sign observed on deductible*limit coefficient for in-network inpatient 
total expenditures among INN/OON sample, but main effect of deductibles is 
positive (and not significant). Joint F-test was significant (p-value = 0.029).  
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number of allowed mental health 
days & visits using QTLs, 
compared to when plans do not 
use QTLs.  

Positive sign observed on coinsurance*limit coefficient for out-of-network in-
patient care among the INN/OON sample, but main effect of coinsurance is 
positive (and not significant). Joint F-test was not significant. 

5 The negative effect of financial 
requirements on mental health 
utilization & expenditures will be 
smaller when plans use more 
stringent NQTLs compared to 
plans that use less stringent 
NQTLs. 

+ 
(assumes 

negative main 
effect) 

No Positive signs observed for the following types of in-network care and 
outcomes: 

 Individual psychotherapy, INN-only sample (for two predictors and five 
outcomes), but Joint F-tests were not significant.  

 Inpatient care, INN/OON sample (total expenditures: βCoinsurance*Additional 

penalty copayment = $0.001**; patient expenditures: βCopayment*Additional penalty 

coinsurance = $0.0001**; βCoinsurance*Additional penalty copayment = $0.0001*). Joint 
F-tests were significant for interactions in patient expenditure 
regressions.   

 Inpatient care, INN-only sample (for two predictors and two 
outcomes), but Joint F-tests were not significant. 

 
Positive sign observed for out-of-network Individual psychotherapy (for 
deductible*additional penalty copayment and visits), but Joint F-test was not 
significant.  

6 The negative effect of QTLs on 
mental health utilization & 
expenditures is likely lower when 
plans use more stringent NQTLs 
compared to when plans use less 
stringent NQTLs. 

+ 
(assumes 

negative main 
effect) 

No Negative sign observed for in-network individual psychotherapy patient 
expenditures, among INN/OON sample (β = -0.02*). This fits hypothesis in the 
context of the competing hypothesis, and had a significant joint F-test, but was 
only observed for one outcome. 
 
Positive sign observed for out-of-network individual psychotherapy visits and 
total expenditure, but Joint F-test was not significant. 

INN: In-network; OON: Out-of-network; INN/OON: Plans that cover INN and OON services; INN-only: Plans that only cover INN services; QTLs: 
Quantitative treatment limits; NQTLS: Non-quantitative treatment limits; 
*p<0.05, **p<0.01, ***p<0.00
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Interpretations of findings 
 

Holding other benefit design features constant over time, increases in financial 

requirements tend not to be associated with reduced individual psychotherapy utilization, 

contrary to the main hypothesis. Although this study’s analyses do not directly generate 

a price elasticity of demand for mental health care, their findings suggest that, at least 

among the population studied, mental health utilization has an elasticity of zero (i.e. a 

one percentage point increase in cost-sharing does not result in a change in utilization). 

The RAND Health Insurance Experiment (HIE), found that the price elasticity of specialty 

mental health utilization was -0.34 in the full sample, and -0.10 among users of mental 

health services   (Keeler, Manning, and Wells 1988).   

 

Several observational studies done prior to the RAND HIE calculated even larger 

(negative) price elasticities for the effect of cost-sharing on mental health services. 

These results are likely driven by failure to adequately control for the endogeneity of 

insurance selection, which has the effect of overstating the size of the effects. Since the 

RAND HIE, two other studies reporting price elasticity of demand for mental health care 

among users report elasticities of -0.34 and between -0.44 and -0.30, all of which are 

higher than the RAND HIE estimate of -0.10 (Haas-Wilson, Scheffler, and Cheadle 1989; 

Horgan 1986; Keeler, Manning, and Wells 1988).  It is possible that both of the later 

studies also failed to adequately control for insurance selection bias.   The present work 

uses a study design that is designed to minimize insurance selection bias. Although 

there are other possible explanations for the null findings for financial requirements in 

this study, one explanation is that once insurance selection is fully taken into account, 
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mental health use is not elastic. The next paragraphs discuss alternative explanations of 

why these findings diverge from the published literature.        

 

It is conceivable that, compared to a more nationally representative sample studied by 

the RAND HIE, the commercially insured population studied here is different. For 

example, this study’s sample may not respond to (relatively small) changes in financial 

requirements for reasons associated with their relatively high income (at least 36% of the 

INN/OON sample earn more than $75,000/year).  Although a sensitivity analysis did not 

find that the sub-set of INN/OON enrollees earning less than $75,000 and holding less 

than $100,000 in net worth had different response to changes in benefit design features 

than their higher earning peers, this analysis was not able to isolate a sub-set of 

enrollees with lower income and net worth (e.g. less than the national median income of 

$56,000/year, 2015) (Posey 2016). It could be that levels of cost-sensitivity are higher 

among those earning close to, or below, the national median income level.  

 

Also, this study’s sample enrollees may have health insurance that is more generous 

and more comprehensive compared to a nationally representative sample. This 

characteristic may also reduce cost-sensitivity. Compared to enrollees with less 

generous insurance, enrollees with more generous insurance who face increases in 

financial requirements may not change their level of utilization as much because they 

are less concerned about future health expenses not covered by their insurance. 

However, work by Meyerhoefer and Zuvekas casts some doubt on this theory. They 

estimate the price elasticity of demand for mental healthcare among a population with 

private insurance to be -0.17, while the Medicaid and uninsured populations in their 

sample had lower elasticities (Meyerhoefer and Zuvekas 2006).  Alternatively, the 
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uninsured and publicly insured population could have lower elasticity because they are 

sicker. Interestingly, even the -0.17 estimate is low compared to the RAND HIE estimate 

for total users (-0.59). It is possible that, like the results from the present study, the 

Meyerhoefer and Zuvekas results, derived from 1996-2003 data, could diverge from the 

RAND HIE due to changes in the behavioral healthcare delivery system that have 

occurred since the RAND HIE (1970’s).   

 

Indeed, the RAND HIE was conducted in a fee-for-service context, decades before 

managed care grew to be a ubiquitous feature of the behavioral healthcare delivery 

system. The current study was conducted among a high proportion of enrollees enrolled 

in “more managed” plans. These plans are designed, in part, to give the insurer more 

direct oversight of use decisions, rather than relying on financial requirements to 

influence these decisions. One study using data drawn from the early part of the 

“managed care era” found cost-sharing to have smaller effects on use compared to 

studies using older data; Lu and colleagues found that within managed care plans, 

coinsurance and deductibles were not significant predictors of mental health use (Lu, 

Frank, and McGuire 2008). Although the present study controls for changes in some 

common features of managed care, non-measured features of managed care systems 

(e.g. narrow networks, coverage denials, etc.) may be comparatively more influential, 

than financial requirements, in determining use of individual psychotherapy visits.  

 

Another difference between the RAND HIE study context and the present study’s context 

is increased reliance on pharmacotherapy as a primary treatment mode.  Two competing 

hypotheses point towards opposite ways this might affect cost-sensitivity, due to the 

possibility that pharmacotherapy and psychotherapy could serve as either complements 
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or substitutes.  To the extent that enrollees seeking individual psychotherapy also take 

psychotropic medications, this additional mode of treatment may increase the actual or 

perceived effectiveness, and thus the value, of the office-visits. This, in turn, may reduce 

enrollee’s cost-sensitivity. Alternatively, higher reliance on pharmacotherapy might 

provide a substitute for individual psychotherapy. This, in turn, may increase enrollee’s 

cost-sensitivity (for the latter).      

 

Two additional explanations may be found in characteristics of the data used in the 

present study.  One is that, despite the large sample size, use of relatively rare 

outcomes makes significant results difficult to detect. It is notable that across most 

regressions, the deductible coefficient is a (non-significant) negative number, as 

hypothesized. However, given the very small size of the effects of the deductible change 

scores, and the large sample size, it seems unlikely that the lack of significance is 

misleading. Alternatively, significant results could be difficult to detect in response to the 

modest changes (on average) in copayment and coinsurance over time. By way of 

comparison, as an experiment, the RAND HIE was able to set the exposure levels to 

vary between free care and nearly 100% coinsurance (Manning WG et al. 1986).    

 

Compared to the finding about individual psychotherapy, the general finding that 

inpatient care is not sensitive to changes in financial requirements is less surprising. The 

established literature does not offer evidence about the elasticity of specialty mental 

health inpatient care. However, it stands to reason that patients (and their doctors) may 

have less discretion over their use of inpatient care, and thus have less opportunity for 

their inpatient use to be based on financial requirements. Still, inpatient coinsurance and, 

to a lesser degree, copayments are more costly than the same benefit design features 
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for individual psychotherapy. This raises the theoretical possibility that small increases in 

copayments and coinsurance might impact days of inpatient care. However, this story 

does not explain why the only negative and significant financial requirement coefficient is 

for inpatient deductibles, since for most enrollees, the deductible threshold is the same 

for inpatient and individual psychotherapy services.   

 

The fact that higher financial requirements are associated with higher patient 

expenditures (including expenditures for both individual psychotherapy and inpatient 

care) is notable. It suggests that, because increases in financial requirements do not 

generally lead patients to reduce their level of utilization, the net result of the increase is 

that patients bear a larger portion of the financial burden of funding their care. Still, the 

magnitudes of the average increases are small relative to unconditional average patient 

expenditure change scores, and the effects are not consistently significant for the three 

benefit design features across all of the regressions.   

 

Holding other benefit design features constant over time, elimination of limits has the 

largest and most consistently significant effects on utilization and expenditures. 

Elimination of limits primarily impacts two groups of people. The first are those who 

actually hit their limit in 2009, as these people (assuming their need for mental health 

services was constant over time) may have desired a higher level of care in 2009, in, in 

2011, in the absence of the limit, were able to attain that level of care.  Elimination of 

limits also may have impacted a group harder to identify in the data:  Those who would 

have hit their limit in 2009, but who constrained their 2009 utilization in fear of reaching 

their limit early in the year and having greater need for services later in the year. 

Additionally, this study’s ability to observe the effect of eliminating limits may have been 
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enhanced by the fact that this was one of the most dramatic changes in benefit design 

features that occurred over the study period.  

 

The magnitude of the effects of eliminating limits reported in this study closely aligns with 

the magnitudes reported in the existing literature; however these predictions are based 

on simulation models that predict how many dollars could be saved by imposing limits, 

rather than on regression models that observe how eliminating limits effects utilization 

over time  (Sturm and Pacula 2000; Peele, Lave, and Xu 1999). This distinction is 

important because it is not obvious that expenditures for levels of mental health use 

above (theoretical) limits among plans that do not use limits equals the increase in use 

that could be expected were a plan to eliminate its limit. Also, the available literature 

applies to the “carve-out” rather than the “carve-in” context.  

 

With respect to the third type of benefit design feature, NQTLs, selective evidence (i.e. 

only among INN-only plans) indicates that enrollees respond to increases in additional 

penalty copayments with decreased (individual psychotherapy and inpatient) use and 

(individual psychotherapy) expenditures.  Since the existing literature focuses on how 

use of prior authorization, rather than the associated penalties, affects use, there are few 

comparisons to draw from the published literature. Although the direction of the 

observed effects aligns with the hypothesis, it is somewhat surprising that NQTLs, as 

measured by this study, are a more consistently significant predictor of reduced 

utilization than financial requirements. Many enrollees likely track their copayment, 

coinsurance, and deductibles more closely than cost-sharing penalties associated with 

not getting prior authorization. Additionally, financial requirements directly impact 

enrollee cost-sharing for every visit or admission, while the NQTL measured in this study 



 
 

181 
 

are only activated if the enrollee does not access care through the proper channel (i.e. 

prior authorization). If obtaining prior authorization creates enough of an administrative 

burden, some enrollees may forgo care when the additional penalty copayment is 

sufficiently high, rather than obtain prior authorization. When additional penalty 

copayment decreases, these enrollees may still forego prior authorization, but they may 

be willing to pay the lower penalty to get care.  

 

Also, it is not clear why the NQTL result is observed only within the INN-only sample. 

Use of additional penalty copayments as a penalty for not obtaining prior-authorization is 

required far less frequently in the INN-only sample (Appendix Table 1), compared to the 

INN/OON sample (Table 2). Among enrollees subject to these penalties, the actual cost-

sharing amount decreased substantially in both samples. Perhaps, because they have 

the option of OON care, individuals in INN/OON plans do not rely on non-authorized 

care as a way to expend their treatment options, and they are thus less beholden to the 

penalty.    

 

The lack of consistent evidence that any of the three types of benefit design features 

modify the effects of the other features suggests that enrollees consider the benefit 

design features in isolation. For example, there is little evidence that the effect of a 

change in financial requirements is different for enrollees who had a limit in 2009 and 

those who did not have a limit in 2009.  Although it would be plausible for enrollees to be 

influenced by changes in a particular benefit design feature only when another benefit 

design feature also changed, the fact that only one benefit design feature (elimination of 

limits) has positive main effects makes it less surprising that enrollees do not consider 

the cumulative effect of two benefit design features simultaneously. 
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Notably, use and expenditures of OON services are unaffected by individual benefit 

design features (i.e. the main effects).  This may make some sense. Plans sometimes 

impose higher cost sharing for OON services compared to INN services. Thus, the 

decision to choose OON services may express lower cost-sensitivity, since enrollees are 

willing to pay more for the same quantity of care. Additionally, use of OON services may 

reveal that enrollees have a preference for OON care over INN care, because they 

perceive that OON care is higher quality, more accessible, or otherwise more valuable 

than INN care.   

 

Although it is not the main focus of this study, the main analysis explored whether there 

is evidence that INN and OON services served as substitutes or complements to each 

other. This is not a comprehensive analysis of substitution/complementary effects.  

While it can demonstrate that when INN benefits became more generous, use of OON 

services decreased (or vice versa), in this example, it cannot confirm whether INN 

service use was substituted for OON. The only significant benefit design feature for the 

alternative service type was INN copayment when OON individual psychotherapy is the 

outcome. Thus, there is little evidence that INN and OON are either substitutes or 

complements.  Examining whether enrollees substitute outpatient care for inpatient care, 

or whether the two types of care are complements would have required too many 

additional variables added to the regressions, and is thus not incorporated into the 

present analysis. However this is also an important and related dynamic to examine. 

 

This sensitivity analyses find that, with a few exceptions, results are consistent across 

enrollees with different health and sociodemographic profiles. It would be plausible for 
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the effects of benefit design features to differ for enrollees with different health and 

sociodemographic profiles. For example, individuals with lower income might display 

greater sensitivity to changes in financial requirements because they have a lower 

budget constraint, compared to high income individuals. The most interesting differences 

between health and sociodemographic profiles are seen between enrollees with serious 

and persistent mental health conditions and those without. The magnitude of the effects 

of eliminating limits is several orders of magnitude greater among enrollees with bipolar 

or schizophrenia compared to the other enrollees.  However, for the most part, the 

findings from the sensitivity analysis help to confirm that the results are representative of 

diverse sub-populations that make up the sample.  
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Implications for employers and insurers 
 

This study found that cost-sharing is less effective than limits at influencing the level of 

specialty mental health care sought among the study population. Several implications for 

employers and insurers derive from this finding. 

 

When employers are self-insured (as are all of the employers in the present analysis), 

the employer pays the “plan expenditures” portion of the total expenditures. Rising costs 

of health care may serve as a strong incentive to reduce this financial burden. However,  

researchers have also documented that untreated mental illness reduces work 

productivity, pointing to employers’ incentive to providing adequate coverage for these 

services (Broadhead et al. 1990). Although the present research suggests that changes 

to cost-sharing do little to reduce employers’ healthcare expenditures. One implication is 

that, at least in a managed care environment, increased cost-sharing generosity (i.e. 

lower cost-sharing for the enrollees) may make services more affordable for the small 

proportion of enrollees and dependents with the greatest need, without leading to 

population-wide increases in price induced demand for services and the associated 

additional expenses for employers.  

  

High deductible health plans, a current trend in benefit design features, are intended to 

reduce healthcare’s financial burden on employers. These plans rely on the idea that 

enrollees faced with a large deductible (i.e. 100% patient cost-sharing until deductible 

threshold is reached) will be more cautious in their service use in an effort to spare 

themselves unnecessary costs. A bevy of pre-managed care research suggests that 

greater patient cost-sharing will control additional costs to the employer by preventing 
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increased demand for services due to lower patient out-of-pocket costs (i.e. the costs of 

moral hazard). However, the findings from a managed care population, reported here, 

suggest otherwise. Instead, these analyses suggest that high deductible health plans 

increase employees’ and dependents’ financial burdens when obtaining care, via higher 

patient expenditures (which lower premiums associated with high deductible plans may 

or may not compensate for). At the same time, these plans do not impact utilization, and 

thus do not reduce additional the costs to the employer described above.  

 

As noted in more detail in the following sub-section, lack of available providers (e.g. 

providers accepting new patients, accepting insurance, and within reasonable travel 

distance from where enrollees live) may explain, in part, why enrollees do not obtain 

more care when financial requirements decrease. Insurers alone cannot fix provider 

supply problems. However, expanding the size and geographic comprehensiveness of 

their provider networks may, at least in some areas, contribute to a meaningful 

improvement in access. This type of improvement would provide a desirable selling point 

that insurers could advertise to potential future enrollees and employer groups. 

However, when insurers use smaller networks, they can negotiate with providers to 

lower prices in exchange for a broader guaranteed patient base (McGuire 2016). Thus, 

while expanding the overall provider supply is a necessary step to improving access, 

requiring networks to expand may not ultimately help lower employer, insurer or patient 

expenditures, and thus may be counterproductive to improving access in some markets. 

                

Unlike the demand-side utilization controls, treatment limits do influence level of use. In 

the years prior to parity, use of limits may have reduced the desired level of care among 

the study population. Going forward, plans that continue to impose limits can likely 
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expect modest increases in total expenditures if this supply-side utilization management 

strategy is abandoned. This does not suggest that eliminating limits is unwarranted from 

the employer’s point of view. This study finds that the annual total spending increase 

associated with eliminating limits could be as much as $7 per enrollee annually, on 

average. However, the evidence also indicates that this expenditure increase would be 

much higher among enrollees with serious and persistent mental illness (closer to $101 

per enrollee). This suggests that eliminating limits is an effective way to ensure that 

employees or dependents in need of a higher volume of care are able to get it, with only 

a small increase in the level of mental healthcare expenditures.    

 

Discussion of this study’s implications regarding specific benefit design features must 

acknowledge the role of enrollees’ awareness of their benefit design. Increases in 

financial requirements and additional penalty coinsurance and copayments may not lead 

to significant decreases in utilization because most enrollees in the study sample are 

unlikely to track changes to their benefit design features. A 2014 Harris Poll by the 

American Psychological Association found that only 4% of 1,000 sampled adults were 

aware of MHPAEA, and about half of those sampled did not think their insurance even 

covered care from a specialty mental health provider (American Psychiatric Association 

2014). Outreach campaigns to notify eligible enrollees about mental health parity may 

boost the longer term effects of more generous benefit design features on access to 

specialty mental health care. There may be a role for employers to improve enrollee 

awareness of benefit design changes. However, this study does not indicate exactly how 

employees would change their specialty mental health utilization in response to better 

information about their benefits.  
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Implications for policy 
 

Several implications for policy-makers can also be derived from these findings. Since 

changes in benefit design features have been shown in this analysis to have little 

bearing on specialty mental health utilization, at least among commercially-insured 

adults, policy-makers should investigate other pathways to improve access. For example 

addressing gaps in provider supply and the stigma of mental health conditions and 

treatment may prove more fruitful than improving plan cost-sharing generosity alone.   

 

For example, to address provider shortages, increased resources should be allocated to 

public institutions of higher learning to train mental health professionals in states with the 

greatest shortages. This would enable development of a mental health professional 

infrastructure where the greatest need exists. In order to increase the likelihood that 

individuals trained in shortage areas practice in shortage areas, federal and state 

programs should expand programs offering financial incentives (e.g. loan repayment) to 

newly trained mental health providers in these areas. Some evidence shows that these 

programs can effectively prevent newly trained professionals from re-locating to more 

lucrative markets (Bärnighausen and Bloom 2009). Although MHPAEA technically 

required that mental health provider reimbursement be at parity with medical health 

provider reimbursement, broad compliance with this component of the law has not been 

documented (Bendat 2014).  Increasing regulatory oversight of this aspect of the parity 

law could bring improved reimbursement (Clemens et al. 2014). Finally, increased 

investment in communication infrastructure (e.g. fiber internet) throughout the country 

can also help to facilitate mental health encounters conducted remotely, via video 

conferencing (LaRose et al. 2014).  



 
 

188 
 

 

Addressing stigma associated with mental health care may be more challenging, and 

likely requires partnering with mental health patient advocacy organizations. A public 

awareness campaign/s designed to inform Americans about mental health conditions 

could guide people in need of help towards treatment.  Australia’s successful “Beyond 

Blue” campaign might suggest a starting point (Jorm, Christensen, and Griffiths 2005).      

 

Although the study population is commercially insured, there are some broader 

implications as well. As eliminating limits was shown to impact access to mental health 

care, policy makers may consider whether there are additional categories of public or 

private plans not yet subject to parity, and whether these plans rely heavily on treatment 

limits. Mandating elimination of treatment limits for plans not affected by parity would 

likely improve access to individual psychotherapy care for individuals with serious and 

persistent mental health conditions. Also, as mental health encounters conducted 

remotely have been shown to be a clinically effective way to help address provider 

shortages, Medicaid programs across the country should consider paying for these 

services at parity with face-to-face visits (Hilty et al. 2013).       
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Limitations 

 

In considering limitations that apply to this work, it is important to first examine how 

endogeneity may bias the internal validity of the results. As discussed previously, study 

of the effects of insurance on utilization risks omitted variable bias if time-varying 

characteristics that predict both insurance selection and utilization are unmeasured. 

When this occurs, the results would have the predicted sign (e.g. the main effects would 

be negative for financial requirements and NQTLs; positive for QTLs), but the magnitude 

of the effect would be overstated. All but one of the significant results for main effects 

are in the direction hypothesized. However, the magnitudes of most of the effects do not 

raise obvious concerns about overstated size, since the effects tend to be small fractions 

of the average change scores. One exception, the effect of eliminating limits, is a 

possible candidate for upward bias. However, the effects of eliminating limits among the 

sub-population of enrollees who did not change plans in 2011 are of similar magnitude 

as the effects of eliminating limits among the full sample. Since analysis of this sub-

population was designed to reduce bias caused by omitting time-varying characteristics 

that led enrollees to change plans over time and also influence their utilization, this 

finding increases confidence that endogeneity is not a major threat to internal validity in 

the main analyses.    

 

Despite the unusually detailed nature of the data used, some additional limitations stem 

from weaknesses in the available measurements. One issue applies to measurement of 

coinsurance. Although the coinsurance value is drawn directly from a claims processing 

database, and likely represents the true coinsurance value, it is a proxy for the actual 

cost-sharing faced by the patient at any point during the year. This is because 
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deductibles impose a price schedule that is non-linear over time. The enrollee pays 

100% of their healthcare costs out-of-pocket until they reach their deductible threshold 

(Haas-Wilson, Scheffler, and Cheadle 1989). After that, the enrollee pays a portion of 

their healthcare costs depending on their coinsurance rate. Coinsurance may be less 

impactful for an enrollee who reaches their deductible in the last quarter of the year, 

compared to an enrollee who reaches their deductible in the first quarter of the year.  

The primary implication is that, by analyzing the data by year, it may not be possible to 

fully detect all of the effects of coinsurance.  

 

Another data limitation is the failure of the data to provide measures of the full array of 

strategies that insurers use to manage utilization (i.e. NQTLs). The present analyses rely 

on the available measures of cost-sharing associated with prior authorization when it is 

required but not obtained. Utilization management strategies not controlled for include 

use of narrow networks, coverage denials, and provider reimbursement methods such 

as capitated payments. Although inclusion of some measure of an NQTL is an 

advantage of this study, the available measures may not be the most impactful 

predictors of utilization, and they do not capture the full impact of the broader category of 

NQTLs.    

 

Although specialty mental health claims data provide a reliable source of information 

from which to create counts of inpatient days and individual psychotherapy visits (i.e. the 

types of care of primary interest in this analysis), this source does not capture the full 

range of mental health services that sample enrollees may use. In particular, the 

specialty mental health claims data do not provide information about mental health care 

provided in a general medical setting (e.g. screenings or medication adjustments 
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conducted in a primary care or internal medicine setting). They also do not measure use 

or expenditure of psychotropic drugs (e.g. antidepressants), an increasingly common 

mode of mental health treatment (Mojtabai 2008). Future investigation into the effect of 

benefit design features on these additional types of care may be of interest.  

 

The main analysis uses a relatively weak measure of individual psychotherapy provider 

supply, and does not have a measure of inpatient provider supply that can be used in a 

first-differences framework. Weak and omitted measures for provider supply are unlikely 

to lead to bias of the effects of insurance benefits (since provider supply and insurance 

are unlikely to be correlated with each other). However, it is important to acknowledge 

that the present analysis does not provide definitive conclusions about the effects of 

provider supply on specialty mental health utilization.     

 

Additionally, there are some limitations to acknowledge with respect to individual 

characteristics including diagnosis, income / net worth, and race / ethnicity. First, a non-

endogenous measure of change in mental health status over time is not available for use 

in this analysis. The available measures, diagnoses from claims, are available in 2009 

and 2011, but they are dependent on the enrollee having had utilization. To bypass 

concern that including an endogenous covariate would bias the estimate of the effects of 

insurance benefit design features, diagnosis information was incorporated into a 

sensitivity analysis. This analysis examined how the effects of benefit design features 

differed among people with severe and persistent conditions diagnosed compared to 

enrollees without these diagnoses. Still, because the diagnoses are only available for 

people with utilization, some of the enrollees classified as “no diagnosis” may actually 

have un-diagnosed bipolar or schizophrenia conditions. If this were the case, and a high 
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proportion of the “no diagnosis” sub-set actually did have a bipolar or schizophrenia 

disorder, then the differences between the diagnosed and the undiagnosed groups 

would not be observable. However, the magnitudes of several of the significant effects 

were notably different, suggesting that miss-classification is not a major concern.  

 

Second, there are some potential issues with the measurement of income and net worth. 

For example, income and net worth information are self-reported, (via credit card 

applications), and thus they may be subject to a small upwards bias. This is likely a 

small concern for the present analysis, because only two strata were examined.  If there 

are systematic patterns in which enrollees fail to report their income and net worth, then 

unreported data are likely a larger problem. The effects in the full sample tended to be 

smaller than the effects among both those who report high income and net worth and 

those who report low income and net worth. This suggests that those who do not report 

income and net worth are less sensitive to changes in benefit design features. However, 

without knowing the true income and net worth of those with missing data, it is difficult to 

attribute them to one group or another, and to make conclusions about how income and 

net worth modify the effects of benefit design features. 

    

A similar missing data issue arises with respect to race / ethnicity. Like income and net 

worth, the race  / ethnicity data are self-reported. While self-reported data on race / 

ethnicity are likely accurate, it is conceivable that the data are missing systematically, 

with some categories being disproportionately underrepresented. Without knowing the 

race / ethnicity for the full sample, it is difficult to make strong conclusions about how 

race / ethnicity modify the effects of benefit design features.  
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Another type of limitation is the fact that this study is not designed to judge whether 

changes in mental health utilization associated with changes in benefit design features 

represent appropriate use. For example, some increases in individual psychotherapy 

associated with eliminating limits may reflect more use among enrollees whose 

condition/s dictate a clinical need for regular, on-going care. Additionally, some of these 

increases may reflect more use among enrollees who have a strong preference for 

frequent care, but less clinical need.  This study is also not designed to assess the cost-

effectiveness of changes in use associated with changes in benefit design features. 

 

Finally, the study’s external validity may be affected by use of a convenience sample. 

The initial sample was constructed by sampling select employer groups with Optum 

contracts (a detailed description of the sampling strategy is in Appendix A). All enrollees 

in those employer groups, who then met subsequently applied employer, plan and 

enrollee criteria, are included in the analysis. As shown in Table 1a and 1b, the size and 

diversity of the samples in terms of employer and enrollee characteristics provide some 

justification for the argument that the study samples generalize. Observations made in 

the “Interpretation of findings” sub-section, earlier in this chapter, raise concerns about 

the generalizability of the study sample. Specifically, higher average income and 

coverage generosity in the present study sample, compared to the more generalizable 

study sample used by the RAND HIE, may account for this study’s finding of lower 

sensitivity to financial requirements.  As such, this dissertation has attempted to make it 

clear that the results apply to commercially-insured adults enrolled in “carve-in” plans.  

 

The study’s external validity may be further affected by use of exclusion criteria. As 

discussed in the Study Sample section, some of these exclusion criteria may be 
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associated with loss of generalizability, specifically exclusion of enrollees associated 

with small employers and enrollees with substance use disorders. However, the criteria 

affecting the largest number of enrollees are less likely to reduce generalizability. The 

overall effect of applying these exclusion criteria is unlikely to prevent the study results 

from applying to the general population of commercially-insured U.S. adults in “carve-in” 

plans.   
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Contribution to the literature and practice 
 

This dissertation makes several contributions to the health economics literature through 

use of a unique data set as well as through asking a uniquely comprehensive set of 

research questions. The data set is unique because it combines three types of data 

elements that are rarely available for a single sample: claims / enrollment data, benefit 

design, and sociodemographic information. An additional benefit is that the data 

represent before and after implementation of the Mental Health Parity and Addiction 

Equity Act, a feature which introduces some exogenous change into the benefit design 

features.  

 

In addition to providing estimates of the effects of financial requirements based on the 

largest and most contemporaneous sample in which these plan features have been 

studied, this study addresses a more comprehensive set of research questions than 

previous studies in the literature. For example, this study is the first to address the 

effects of QTLs and NQTLs. Additionally, it is the first to address all three benefit design 

features together in the same model and to examine the interaction effects between the 

three types of benefit design features.  

 

These contributions provide policy makers, employers, and insurers with relevant 

information. Understanding how (and whether) insured individuals respond to individual 

and combinations of benefit design features can help inform public policies that regulate 

benefit design (such as parity) as well as help inform the rate setting process itself. For 

example, these results can help policy makers anticipate the degree to which changes in 
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benefits will affect changes in access to specialty mental health care and its associated 

costs.   

 

Additionally, this study provides a jumping-off point for additional studies that build on 

the existing framework. One interesting direction for further work is examining whether 

sensitivity to benefit design differs for groups of people or types of care not examined in 

this work. For example, is the sensitivity to benefit design features different for the 

population of enrollees with substance use disorders? This population has been found to 

have particularly high costs, compared to the full sample. It may also be of interest to 

examine enrollee’s cost-sensitivity to intermediate care (e.g. day treatment, residential 

care, sober living, etc.) a type of care that is unique to behavioral health care.  
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Conclusion 
 

Historically, policy makers have focused on insurance generosity to improve access to 

specialty mental health care.  As this study found that changes in benefit design features 

do not appear to lead to substantial changes in specialty mental healthcare use and 

expenditures, exclusive focus on insurance generosity may not be warranted. This may 

be particularly true among commercially insured enrollees in “carve-in” plans associated 

with large employers, who may be more financially secure than individuals nationally. It 

is also important to consider that many enrollees in this sample, and in the general 

population, are not cognizant of incremental (e.g. copayments changing from $25 to 

$20) changes in their plan benefits. Efforts targeting other potential barriers to specialty 

mental health care, such as provider supply (improving provider reimbursement, 

increasing the number of trained professionals etc.) and stigma associated with mental 

health care are likely important directions for policy makers to focus their efforts going 

forward. 
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APPENDICES  

Appendix A. MHPAEA study sampling strategy for parity grant 
 
Start with all of the employer groups and plans in the BOB database provided to us by 
OHBS and then impose the following inclusion and exclusion criteria: 
 
Inclusion/Exclusion Criteria: 
 
Employer groups that have only EAP plans, EAP-WL or U will be excluded from the 
sample, regardless of size, continuity of enrollment, or carve-out status 
Employer groups that have duplicate plans for which SBC status cannot be determined 
will be excluded from the sample, regardless of size, continuity of enrollment, or carve-
out status 
Employer groups with any carve-out plans will be included in the sample,  regardless of 
size or continuity of enrollment 
Of the remaining employer groups, we will consider including those who are either in the 
BOB during 2009 or in the BOB during 2010 or in the BOB for at least one year pre- and 
at least one year post-parity 
Among those meeting one of these eligibility requirements, we will include the large 
groups (those subject to parity) and small groups (those not subject to parity) and we will 
exclude indeterminate groups (those for which we cannot determine whether they are 
subject to parity) 
 
Notes: 
 
Sampling will be done at the level of the employer group, i.e., we will choose employer 
groups and take all the plans associated with that group 
Medicare and Medicaid were already excluded from the BOB data 
Carve-out vs. carve-in will be determined using the algorithm and list OHBS sent us 
The “pre” and “post” parity periods vary by employer group (depending on their 
insurance “anniversary dates”) and also depend on whether parity is defined as “original 
mental health parity” (effective for new and renewing policies starting 10/3/09) or as 
“interim final rule parity” (effective for new and renewing policies starting 7/1/10) 
One-quarter of groups have an anniversary date of July 1 and the remaining three-
quarters have an anniversary date of January 1 
For sampling purposes, we will call CY 2008-2009 “pre-parity” and CY 2010-2012 “post-
parity”; 2010 is mixed pre- and post-parity, depending on the group’s anniversary date 
and the definition of parity, so to be conservative, we will also include groups whose 
enrollment starts in 2010. 
Parity compliance is determined by the total number of employees in the employer group 
(not including dependents) 
The total number of enrolled employees provides a lower bound estimate of this number, 
since not all employees may be enrolled in the employer’s health insurance plans 
To derive the initial count of average yearly enrolled employees, we sum up the 
Yr_Avg_EE_Cnt  variable across all plans within that employer group in that year 
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Appendix B. Definition of large group employer 
 
Definition of large groups: 
 

1. Large groups (i.e., groups we believe are subject to parity) include the following: 
2. Employer groups that have an average yearly enrolled employee count of >55 in 

every  year in which they are enrolled (2008-2012) 
3. Employer groups that have an average yearly enrolled employee count of ≥100 in 

2010 
4. Employer groups that have an average yearly enrolled employee count of >50 in 

at least one year and are also included as large groups with >55 employees in 
Lauren’s spreadsheet 

5. Employer groups that have an average yearly enrolled employee count of >50 in 
at least one year and have an average yearly enrolled employee count of ≥100, 
averaged over the years in which they are enrolled from 2008-2012 
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Appendix C. Utilization and expenditure variable definitions 
 
Notes about Codes:  
(1) CPT code descriptions come from the 2014 AMA CPT manual, professional edition. 
Note: For CPT codes, a plus (+) indicates an add-on code, a type of code that is listed 
separately in addition to the code for the primary service. 
(2) HCPCS code descriptions come from the 2014 AMA HCPCS Level II manual, 
professional edition. 
(3) Revenue code descriptions come from the American Hospital Association UB-04 
Data Specifications Manual 2014 Single-User Annual Subscription License PDF e-book. 
After the license expired, definitions came from the claims procedure code description 
variable “clm_net_proc_desc” & two online resources:  
http://www.bcbsil.com/labor/pdf/code_manual/revenue_codes.pdf 
http://www.cbs.state.or.us/wcd/operations/edi/revenue_codes.pdf 
 
 
Notes about Derived Level of Care (DLOC): This variable (“clm_net_dloc_txt”) is used to 
define our utilization variables & our inpatient/outpatient expenditure variables. There are 
11 values for this variable. Summary of information about these 11 levels of care: 
Professional Services (3% of claims): Inpatient. Francisca had categorized as 
“Outpatient (not included with IP treatment)”, but most procedure codes in this LOC are 
CPT codes for inpatient hospital care. We believe claims in this LOC are for 
physician/professional services provided to patients while they were hospitalized 
(incurred in addition to the facility claims for those stays). We use this LOC as part of the 
definition of inpatient expenditures. 
Acute Inpatient (1% of claims): Inpatient. Mostly revenue codes for Room & Board. A 
derived unit of 1 for this LOC represents 1 day. Used for (1) indicator variable for any 
acute and psychiatric hospital nights; and (2) inpatient expenditure variables.  
Residential (<1% of claims): Inpatient. Mostly revenue codes for R&B, ancillary, and 
residential treatment. A derived unit of 1 for this LOC represents 1 day. Used for (1) 
Variable for the number of day treatment, recovery home and residential nights; and (2) 
Inpatient expenditure variables. 
Recovery Home (<1% of claims): Inpatient. Mostly revenue codes for R&B, ancillary, and 
halfway house/ supervised living. A derived unit of 1 for this LOC represents 1 day. Used 
for (1) Variable for the number of day treatment, recovery home and residential nights; 
and (2) Inpatient expenditure variables. 
Day Treatment (1% of claims): Inpatient. Mostly revenue/HCPCS codes for partial 
hospitalization/ day treatment, other BH treatments, and ancillary. A derived unit of 1 for 
this LOC represents 1 day. Used for (1) Variable for the number of day treatment, 
recovery home and residential nights. (2) Inpatient expenditure variables. 
Structured Outpatient (2% of claims): Outpatient. Mostly revenue codes for intensive 
OP/partial hospitalization/rehabilitation services, individual/group therapy, and ancillary. 
A derived unit of 1 for this LOC represents 1 day. Used for (1) Variable for the number of 
days with structured outpatient care; and (2) Outpatient expenditure variables. 
Outpatient (63% of claims): Outpatient. Mostly CPT codes for psychotherapy & 
diagnostic interview. A derived unit of 1 for this LOC represents 1 visit. Used for 5 
Outpatient Utilization Variables [(1) individual psychotherapy, (2) family psychotherapy, 
(3) group psychotherapy, (4) medication management, (5) assessment/diagnostic 
evaluation]; and (6) Outpatient expenditure variables. 
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Medication Services (25% of claims): Outpatient. Mostly CPT codes for E&M and 
medication services. A derived unit of 1 for this LOC represents 1 visit. Used for 5 
Outpatient Utilization Variables [(1) individual psychotherapy, (2) family psychotherapy, 
(3) group psychotherapy, (4) medication management, (5) assessment/diagnostic 
evaluation] and (6) Outpatient expenditure variables. 
Ancillary (1% of claims): Outpatient. Very large variety of codes, mostly Pathology & 
Laboratory/Drugs and Transport Services Including Ambulance. Used as part of the 
definition of outpatient expenditures. 
ECT (<1% of claims): Outpatient. Mostly CPT/Revenue codes for anesthesia & 
electroshock. A derived unit of 1 for this LOC represents 1 visit. Used for (1) Indicator 
variable for any ECT utilization; and (2) Outpatient expenditure variables. 
EAP (4% of claims): Outpatient. Mostly CPT codes for psychotherapy & diagnostic 
interview. Used for 5 EAP Utilization Variables [(1) individual psychotherapy, (2) family 
psychotherapy, (3) group psychotherapy, (4) medication management, (5) 
assessment/diagnostic evaluation]; and (6) Outpatient expenditure variables. 
 
 
/***************************************************************************************************/  
I. Outpatient Services: Utilization variables below are defined by counting the service 
units of claims with a derived level of care = “Outpatient” or “Medication Services”, and 
with specific procedure codes listed below. 
/***************************************************************************************************/  
Number of outpatient individual psychotherapy visits only:  
CPT codes  
90804, 90806, 90808 - 58% of 2008-12 claims codes, 0% of 2013 codes. Psychiatry: 
Psychiatric Diagnostic procedures: 90804-90809 have been deleted. To report, see 
psychotherapy codes 90832, 90834, 90837, or add-on codes when performed with an 
evaluation and management service. From 1999 CPT Manual: Office or other outpatient 
facility: Insight oriented, behavior modifying and/or supportive psychotherapy. 
90810, 90812, 90814 – Psychiatry: Psychiatric Diagnostic procedures: 90810-90815 
have been deleted. To report interactive psychotherapy, report +90785 in conjunction 
with psychotherapy codes 90832, 90834, 90837, or add-on codes when performed with 
an evaluation and management service. From 1999 CPT Manual: Office or other 
outpatient facility: interactive psychotherapy. 
90832, 90834, 90837 - 57% of 2013 claims codes. Psychiatry: Psychotherapy: 
Psychotherapy, 30, 45, 60 minutes with patient and/or family member 
+90833, +90836, +90838 - 0.02% of 2013 claims codes. Psychiatry: Psychotherapy: 
Psychotherapy, 30, 45, 60 minutes with patient and/or family member when performed 
with an evaluation and management service (list separately in addition to the code for 
primary procedure). 
90839 - 0.1% of 2013 claims codes. Psychiatry: Other Psychotherapy – Psychotherapy 
for Crisis: Psychotherapy for Crisis; first 60 minutes. 
+90840 - 0% of 2013 claims codes. Psychiatry: Other Psychotherapy – Psychotherapy 
for Crisis: Psychotherapy for Crisis; each additional 30 minutes (list separately in 
addition to code for primary service). 
90844 - From 1999 CPT Manual: 90844 has been deleted. To report, see 90806, 90807, 
90818 [IP], 90819 [IP]. 
90845 - Psychiatry: Other Psychotherapy – Psychotherapy for Crisis: Psychoanalysis 
90855 - From 1999 CPT Manual: 90855 has been deleted. To report, see 90810-90815, 
and 90823-90829 [IP]. 
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90875, 90876 - Psychiatry: Other Psychiatric Services or Procedures: Individual 
psychophysiological therapy incorporating biofeedback training by any modality (face-to-
face with the patient), with psychotherapy (eg, insight oriented, behavior modifying, or 
supportive psychotherapy). 
HCPCS code H0004: Behavioral health counseling and therapy, per 15 minutes. 
Revenue code 914/0914: BEHAVIORAL HEALTH SERVICES, INDIVIDUAL THERAPY 
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Appendix D. Algorithm for creating utilization and expenditure 
variables from the claims data 
 

1. From claims, check and edit dates where there are obvious data entry errors. 

2. Flag claims with negative expenditures and / or negative utilization. 

3. Sum expenditure fields at the claim observation level 

a. Patient: Sum copayment, coinsurance, and deductible fields in raw claims 

data 

b. Plan: Sum plan paid and COB fields in raw claims data 

c. Total: Sum new patient and plan variables.  

4. For each observation with codes specified in Appendix C, populate new 

utilization and expenditure variables with the corresponding “unit of care” field in 

the claims. For example, if the CPT code is 90804 and the “unit of care” field is 

equal to 4, then the new individual psychotherapy visit count variable equals 4.  

5. Create a “long” database (i.e. person/month), with one observation representing 

each month that a claim spans.  

6. Prorate outcomes whose claim spans more than one month.  For example, if a 

claim's start & end dates span 3 weeks: 2 in June & the last week is in July: 

allocate 2/3 of service units to June, 1/3 to July. This applies to both inpatient and 

outpatient expenditures. 

7. Create a file with one observation per person, per month, including months with 

no claims.  
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Appendix E. List of all ICD9 codes mapped to each diagnosis 
category 
 

Diagnostic 
Category Diagnosis Code(s) 

Adjustment 
disorder 309 3090 30900 3091 30910 3092 30922 30923 

 
30924 30928 30929 3093 30930 3094 30940 30982 

 
30983 30989 3099 30990 

    Alcohol use 
disorder 291 2910 29100 2911 29110 2912 29120 2913 

 
29130 2914 29140 2915 2918 29180 29181 29182 

 
29189 2919 29190 303 3030 30300 30301 30302 

 
30303 3039 30390 30391 30392 30393 3050 30500 

 
30501 30502 30503 76071 9800 

   Bipolar 
disorder 2960 29600 29601 29602 29603 29604 29605 29606 

 
2961 29610 29611 29612 29613 29614 29615 29616 

 
2964 29640 29641 29642 29643 29644 29645 29646 

 
2965 29650 29651 29652 29653 29654 29655 29656 

 
2966 29660 29661 29662 29663 29664 29665 29666 

 
2967 29670 29671 29672 29673 29674 29675 29676 

 
2968 29680 29681 29682 29683 29684 29685 29686 

 
29689 29691 29692 29693 29694 29695 29696 29699 

 
30113 

       Cognitive 
disorder 00000 290 2900 29000 2901 29010 29011 29012 

 
29013 2902 29020 29021 2903 29030 2904 29040 

 
29041 29042 29043 2908 29080 2909 29090 293 

 
2930 29300 2931 29310 294 2940 29400 2942 

 
29420 29421 2948 29480 2949 29490 3100 31000 

 
3102 31020 3108 31080 31081 31089 3109 31090 

 
3310 3311 33111 33119 3312 33182 78460 78461 

 
78469 797 

      Depressive 
disorder 29383 296 2962 29620 29621 29622 29623 29624 

 
29625 29626 2963 29630 29631 29632 29633 29634 

 
29635 29636 2969 29690 3004 30040 311 3110 

 
31100 

       Drug use 
disorder 292 2920 29200 2921 29211 29212 2922 29220 

 
2928 29281 29282 29283 29284 29285 29289 2929 
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29290 304 3040 30400 30401 30402 30403 3041 

 
30410 30411 30412 30413 3042 30420 30421 30422 

 
30423 3043 30430 30431 30432 30433 3044 30440 

 
30441 30442 30443 3045 30450 30451 30452 30453 

 
3046 30460 30461 30462 30463 3047 30470 30471 

 
30472 30473 3048 30480 30481 30482 30483 3049 

 
30490 30491 30492 30493 305 3052 30520 30521 

 
30522 30523 3053 30530 30531 30532 30533 3054 

 
30540 30541 30542 30543 3055 30550 30551 30552 

 
30553 3056 30560 30561 30562 30563 3057 30570 

 
30571 30572 30573 3058 30580 30581 30582 30583 

 
3059 30590 30591 30592 30593 64830 64833 64834 

 
65553 76072 76075 96500 96501 96502 96509 V6542 

Generalized 
anxiety 300 3000 30000 30002 30004 30009 3005 30050 

 
3009 30090 3098 3130 31300 

   Obsessive-
compulsive 
disorder 3003 30030 

      Other 
psychiatric 
disorder 29384 29389 2939 29390 2941 29410 29411 3001 

 
30010 30011 30012 30013 30014 30015 30016 30019 

 
3006 30060 3007 30070 3008 30081 30082 30089 

 
302 3020 30200 3021 30210 3022 30220 3023 

 
30230 3024 30240 3025 30250 30251 30252 3026 

 
30260 3027 30270 30271 30272 30273 30274 30275 

 
30276 30279 3028 30281 30282 30283 30284 30285 

 
30289 3029 30290 3051 30510 30511 30512 30513 

 
3060 30600 3061 3062 30620 3063 3064 30640 

 
3065 30650 30651 30652 30653 30659 3066 30660 

 
3067 3068 30680 3069 30690 307 3071 30710 

 
3074 30740 30741 30742 30743 30744 30745 30746 

 
30747 30748 30749 3075 30750 30751 30752 30753 

 
30754 30759 3078 30780 30781 30789 310 3101 

 
31010 3123 31230 31231 31232 31233 31234 31235 

 
31239 3131 3133 31330 31382 31383 316 3160 

 
31600 3321 3331 3337 33382 33390 33391 33392 

 
33394 33399 347 3575 4255 53530 53531 5710 

 
5711 5712 5713 60784 60889 6250 6258 64840 

 
64841 64842 64843 64844 7795 78009 7801 78050 

 
78052 78054 78055 78056 78058 78059 7809 7903 

 
7992 7999 79999 9952 9955 99552 99553 99554 
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99580 99581 99582 99583 99584 99585 E9500 E9501 

 
E9502 E9503 E9504 E9505 E9509 E9520 E9521 E9530 

 
E9531 E9538 E9539 E954 E9550 E9554 E9556 E9557 

 
E9559 E956 E9570 E9571 E9579 E9585 E9588 E9589 

 
E959 V11 V110 V111 V112 V113 V118 V119 

 
V154 V1541 V1542 V1549 V1581 V1582 V610 V6101 

 
V6102 V6103 V6104 V6105 V6106 V6107 V6108 V6109 

 
V611 V6110 V6111 V6112 V612 V6120 V6121 V6122 

 
V6123 V6124 V6125 V6129 V613 V614 V616 V617 

 
V618 V6180 V6183 V619 V620 V621 

  Panic 
disorder 30001 30021 

      Personality 
disorder 301 3010 30100 3011 30110 30111 30112 3012 

 
30120 30121 30122 3013 30130 3014 30140 3015 

 
30150 30151 30159 3016 30160 3017 30170 3018 

 
30181 30182 30183 30184 30189 3019 30190 

 Phobia 3002 30020 30022 30023 30029 
   Post-

traumatic 
stress 
disorder 308 3080 30800 3081 3082 30820 3083 30830 

 
3084 3089 30890 30981 

    Psychotic 
disorder 2938 29381 29382 295 2950 29500 29501 29502 

 
29503 29504 29505 2951 29510 29511 29512 29513 

 
29514 29515 2952 29520 29521 29522 29523 29524 

 
29525 2953 29530 29531 29532 29533 29534 29535 

 
2954 29540 29541 29542 29543 29544 29545 2955 

 
29550 29551 29552 29553 29554 29555 2956 29560 

 
29561 29562 29563 29564 29565 2957 29570 29571 

 
29572 29573 29574 29575 2958 29580 29581 29582 

 
29583 29584 29585 2959 29590 29591 29592 29593 

 
29594 29595 297 2970 29700 2971 29710 2972 

 
2973 29730 2978 29780 2979 29790 2980 29800 

 
2981 29810 2982 29820 2983 29830 2984 29840 

 
2988 29880 2989 29890 
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Appendix tables 
 

Appendix Table 1. Number, proportion of enrollees in in-network only plans (n = 184,475  individuals) requiring each benefit design feature, and 
mean, standard deviation among enrollees in plans using each benefit design feature,  2009 and 2011 

 

Number, proportion of enrollees in plans that 
use benefit design feature     

Mean, SD among enrollees in plans that 
use benefit design feature 

 
2009 2011 

  
2009 2011 

 

 
N % N % P-Value   Mean SD Mean SD P-Value 

Total N                                                                                                                                                184,475 
          

            Inpatient copayment, INN                                                                                                                               88,099 47.8 83,185 45.1 0.000 
 

285 99.9 307 144 0.000 
Outpatient professional copayment, 
INN                                                                                                                 123,044 66.7 91,276 49.5 0.000 

 
34 11.3 25 7 0.000 

            Inpatient  patient coinsurance, INN                                                                                                                    121,021 65.6 125,511 68.0 0.000 
 

13 4.6 14 5 0.000 
Outpatient professional patient 
coinsurance, INN                                                                                                       52,131 28.3 66,954 36.3 0.000 

 
17 9.5 14 5 0.000 

            Inpatient  deductible, INN                                                                                                                             79,911 43.3 102,185 55.4 0.000 
 

1,752 2,355 1,892 2,827 0.000 

Outpatient professional deductible, INN                                                                                                                79,916 43.3 102,185 55.4 0.000 
 

1,752 2,355 1,892 2,827 0.000 

            Inpatient  annual day limit required                                                                                                                   131,525 71.3 0 0.0 0.000 
 

NA NA NA NA NA 

Outpatient annual day limit required                                                                                                                   139,129 75.4 0 0.0 0.000 
 

NA NA NA NA NA 

            Inpatient  additional penalty 
coinsurance*, INN                                                                                                           118,894 64.4 79,095 42.9 0.000 

 
86 20 79 28 0.000 

Outpatient professional additional 9,623 5.2 61,488 33.3 0.000 
 

89 10 91 23.4 0.000 
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penalty coinsurance*, INN                                                                                              

            Inpatient  additional penalty 
copayment**, INN                                                                                                         2,092 1.1 7,181 3.9 0.000 

 
463 246 465 219 0.847 

Outpatient professional additional 
penalty copayment**, INN                                                                                            256 0.1 3,558 1.9 0.000 

 
643 339 357 186 0.000 

INN: In-network; SD: Standard deviation 
*The difference between the regular coinsurance and the penalty coinsurance required when prior-authorization was required but not 
obtained. When no penalty was required, this value equals zero, since the patient would pay their regular coinsurance rate, and the regular 
coinsurance rate minus the regular coinsurance rate equals zero.  The penalty coinsurance is always less generous (i.e. a higher rate) than 
the regular coinsurance rate, so this difference is always equal to or greater than zero. Columns 2-5 of this table indicate the proportion of 
plans for which this difference was not zero (i.e. there was a penalty). 
**The additional cost-sharing required when prior-authorization is required but not obtained. This penalty type is effectively an extra 
copayment that patients pay for failing to obtain prior-authorization. 
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Appendix Table 2. Number, proportion of enrollees whose benefit design features became more generous or less generous*, and mean and 
standard deviation of benefit design feature value among enrollees whose benefit design feature became more generous or less generous,  

among enrollees INN-only plans (n = 184,475) 

 

Benefits became more generous (e.g. 
2011 values less than 2009 values) 

Benefits became less generous (e.g. 
2011 values more than 2009 values) 

  N % Mean SD N % Mean SD 

Inpatient copayment change score, INN                                                                                                          75,822 41.1 -56 53 16,947 9.2 275 170 
Outpatient professional copayment 
change score, INN                                                                                                  108,899 59.0 -19 17 15,670 8.5 11 8 
Inpatient patient coinsurance change 
score, INN                                                                                                      6,058 3.3 -11 4 23,221 12.6 9 4 
Outpatient professional patient 
coinsurance change score, INN                                                                                        5,442 2.9 -26 13 20,940 11.4 11 5 

Inpatient deductible change score, INN                                                                                                               2,672 1.4 -1,206 1,180 75,251 40.8 752 1,083 
Outpatient professional deductible 
change score, INN                                                                                                 2,671 1.4 -1,206 1,180 75,213 40.8 752 1,083 
Inpatient additional penalty coinsurance 
change score, INN                                                                                             52,937 28.7 -79 29 6,810 3.7 33 33 
Outpatient professional additional 
penalty coinsurance change score, INN                                                                               5,164 2.8 -64 2 51,972 28.2 97 8 
Inpatient additional penalty copayment 
change score, INN                                                                                           320 0.2 -544 251 5,400 2.9 471 215 
Outpatient professional additional 
penalty copayment change score, INN                                                                             62 0.0 -498 329 3,416 1.9 333 147 

INN: In-network; SD: Standard deviation 
*Based on sign of change score, which is calculated by subtracting the 2009 value from the 2011 value (i.e. 2011-2009).  For 
continuous variables, positive change scores reflect increases in cost-sharing, or decreases in generosity.  
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Appendix Table 3. Number, proportion of enrollees in in-network only plans (n = 184,475 individuals) with any INN utilization/expenditures, and 
mean, standard deviation among enrollees with any utilization and expenditures, 2009 and 2011 

  
Number, proportion of enrollees with  

utilization/expenditure   
Mean, SD among enrollees with 

utilization/expenditure  

 
2009 2011 

  
2009 2011 

   N % N % P-Value 
 

Mean SD Mean SD P-Value 

Total N                                                                                                                                                184,475 
          Inpatient days, INN 332 0.2 309 0.2 0.363 

 
7 8.4 8 10.2 0.034 

Individual psychotherapy visits,  
INN                                                                                                                  4,984 2.6 4,755 2.5 0.019 

 
9 10 9 11 0.114 

            Inpatient  patient expenditure 
($), INN                                                                                                                293 0.2 285 0.2 0.739 

 
561 543 611 602 0.838 

Individual psychotherapy patient 
expenditure ($), INN                                                                                                  4,865 2.6 4,680 2.5 0.055 

 
218 278 202 244 0.004 

            Inpatient  total (patient + plan) 
expenditure ($), INN                                                                                                 331 0.2 307 0.2 0.342 

 
6,119 8,643 6,264 6,815 0.333 

Individual psychotherapy total  
(patient + plan) expenditure ($), 
INN                                                                                  4,977 2.6 4,754 2.5 0.022   605 765 622 796 0.441 

INN: In-network; SD: Standard deviation 
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Appendix Table 4. Number, proportion of enrollees whose utilization/expenditures decreased or increased*, and mean and standard deviation 
of benefit design feature value among enrollees whose utilization/expenditures decreased or increased,  among enrollees in in-network plans 
(n = 184,475) 

 

Utilization / expenditures decreased 
(e.g. 2011 values less than 2009 values) 

Utilization / expenditures increased  
(e.g. 2011 values more than 2009 

values) 

  N % Mean SD N % Mean SD 

Inpatient days change score, INN 3930 2.1 0 0.4 312 0.2 0 0.5 
Individual psychotherapy visits change 
score,  INN                                                                                                                  285 0.2 -0.2 1.7 4256 2.3 0.2 1.9 

     
  

   Inpatient  patient expenditure ($) change 
score, INN                                                                                                                4256 2.3 -0.8 28.8 281 0.2 3907 2.1 
Individual psychotherapy patient 
expenditure ($) change score, INN                                                                                                  240 0.1 -4.5 47.9 4259 2.3 3.9 41.9 

     
  

   Inpatient  total (patient + plan) expenditure 
($) change score, INN                                                                                                 3877 2.1 -10.8 500 311 0.2 9.5 358 
Individual psychotherapy total  (patient + 
plan) expenditure ($) change score, INN                                                                                  284 0.2 -12.2 127 4338 2.4 11.9 130 

*Based on sign of change score, which is calculated by subtracting the 2009 value from the 2011 value (i.e. 2011-2009).  For 
continuous variables, positive change scores reflect increases in utilization or expenditures.  
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Appendix Table 5. Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by gender 

 Men  Women 

 
Outpatient, 

 visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-of-

pocket 
expenditures 

Outpatient, 
visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

In-network benefits 
   

  
  Copayment   0.00181814 0.125520 0.0855374 0.00215466 0.129461 0.133435* 

Coinsurance   0.00289531 0.206165 0.131048* 0.00313335 0.160716 0.110608 

Deductible    -1.49043e-05 -0.000948717 0.000334805 -2.37006e-05 -0.000789394 0.000675592 

Elimination of limit   0.0773074* 5.961398** 1.939771* 0.130951* 9.313795* 2.655676 

Additional penalty coinsurance 0.000122451 0.00633258 0.0263438 -0.000195639 -0.0359380 0.0315163 

Additional penalty copayment -5.40178e-05 -0.00220437 0.00164131 -6.31056e-05 -0.00216559 0.00325182 

Copayment*Elimination of limit -0.000458986 -0.0127878 -0.0106050 -5.75290e-06 0.0265270 -0.0159735 

Coinsurance*Elimination of limit -0.000658096 -0.0620299 -0.00350985 -0.000534323 -0.0621295 0.0127613 

Deductible*Elimination of limit 9.19405e-06 0.000860944 2.75504e-05 1.71548e-05 0.00123744 -0.000148931 
Copayment*Additional penalty 

coinsurance -4.03127e-05 -0.00291687 -0.00122708 -1.55792e-05 -0.00147787 -0.00118078 
Coinsurance*Additional penalty 

coinsurance -5.02776e-05* -0.00344664* -0.00171841** -5.18745e-05 -0.00303285 -0.00134470 
Deductible*Additional penalty 

coinsurance 5.48496e-08 5.54987e-06 -2.50023e-06 -8.07597e-08 -1.47802e-06 -5.42878e-06 
Copayment*Additional penalty 

copayment 2.12933e-07 -4.96605e-05 -6.32225e-05 3.56453e-07 8.50116e-08 -8.59854e-05 
Coinsurance*Additional penalty 

copayment -4.96112e-08 -0.000169376 -0.000129497 -1.86651e-06 -0.000272733 -0.000214959 
Deductible*Additional penalty 

copayment 2.13471e-08 1.76426e-06 4.29915e-07 3.49538e-08 2.27655e-06 4.66311e-07 
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Additional penalty coinsurance 
*Elimination of limit 6.53389e-05 0.00568285 -0.00665544 -0.00115830** -0.0588915* -0.0360125** 

Additional penalty copayment 
*Elimination of limit -3.20869e-05 -0.00149785 -0.00137695 -9.45108e-05 -0.00665795 -0.00345967* 

Out-of-network benefits 
   

  
  Coinsurance 0.00205936 0.164812 0.0383336 0.00340730 0.272843 0.0645205 

Additional penalty coinsurance 0.00138712 0.0976022 0.0311994 0.000691043 0.0388976 0.0120539 

Outpatient provider supply† 8.76260e-05 0.0493945 0.0487497 -0.00425802 -0.0461078 0.0867836 

Y-intercept -0.0430388* -3.408055* -2.001796 -0.0599062 -4.787548* -3.112878* 

R-squared 0.0004 0.0004 0.0004 0.0006 0.0006 0.0007 

N 520,594 520,594 520,594 537,815 537,815 537,815 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 6. Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, among 
enrollees in INN/OON plans, by gender 

 Men  Women 

 
Inpatient, 

 days 

Inpatient, 
total 

expenditures 

Inpatient,  
patient out-of-

pocket 
expenditures 

Inpatient, 
days 

Inpatient,  
total 

expenditures 

Inpatient, 
patient out-of-

pocket 
expenditures 

In-network benefits 
   

  
  Copayment   5.98962e-06 -0.00468476 -0.00185607 -6.49955e-06 -0.0175235 -0.00154182 

Coinsurance   0.000872485* 0.742971 0.0124631 0.000554092 0.287060 0.0267398 

Deductible    4.19697e-06* 0.00275310 0.000580753* 7.41918e-07 0.000486619 0.000208135 

Elimination of limit   0.00977185 9.483268 0.834163* 0.00547840 1.688367 -0.179122 

Additional penalty coinsurance 0.000196265 0.163214 -0.00166814 4.03734e-05 0.00504982 -0.00391851 

Additional penalty copayment 1.32970e-05 0.00510989 0.000769706 -8.59124e-06 -0.0224782* -0.000720244 

Copayment*Elimination of limit 1.20159e-05 0.0121192 0.000410995 -1.08669e-05 -0.0269082 -0.00193513 
Coinsurance*Elimination of 

limit 0.000168794 0.0974389 0.00285178 -0.000292543 -0.352447 -0.0438178 

Deductible*Elimination of limit 6.57785e-07 0.000931645 -7.66855e-05 1.66447e-06 0.00191503 0.000147103 
Copayment*Additional penalty 

coinsurance -2.53938e-07 -0.000128531 3.46073e-05 3.54459e-07 0.000695217* 8.81533e-05** 
Coinsurance*Additional penalty 

coinsurance -3.66784e-06 -0.00414248 8.55607e-05 -4.40026e-06 -0.00169198 7.59189e-05 
Deductible*Additional penalty 

coinsurance -3.13024e-08 -3.17057e-05 -7.54187e-07 -3.75562e-08 -4.04399e-05 -2.16237e-06 
Copayment*Additional penalty 

copayment 6.64562e-09 2.06254e-05 1.45178e-06 -6.04373e-08 -4.59324e-05 -2.41754e-06 
Coinsurance*Additional penalty 

copayment 1.74310e-07 0.000300848 5.54817e-05 6.07089e-07 0.000949454** 4.72629e-05 
Deductible*Additional penalty 

copayment -6.09329e-09** -4.01166e-06* -8.57600e-07** -1.33180e-10 1.98799e-06 -3.61590e-08 
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Additional penalty coinsurance 
*Elimination of limit -6.30299e-06 0.00890337 0.00843105 9.13075e-05 0.0651208 0.00123768 

Additional penalty copayment 
*Elimination of limit -2.56459e-06 -0.00232276 0.000533018 -2.11110e-06 0.000352060 -0.000230070 

Out-of-network benefits 
   

  
  Coinsurance -0.000469422* -0.334622 -0.0131412 6.19158e-05 -0.151432 0.0213454 

Deductible 2.27813e-08 0.000583311 7.80820e-05 1.58834e-06 0.00100582 8.27231e-05 

Y-intercept -0.00333459* -4.618283* -0.439437* -0.00143768 -1.568067 -0.328238 

R-squared 0.0001 0.0001 0.0001 0.0000 0.0001 0.0001 

N 520,594 520,594 520,594 537,815 537,815 537,815 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 2009 
value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 7. Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by high versus low income 

 
High income (>=75k in income; >=100k in net 

wealth) 
Low income (<75K in income; <100k in net 

wealth) 

 
Outpatient, 

visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

Outpatient, 
visits 

Outpatient,  
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

In-network benefits 
   

  
  Copayment   0.00148216 0.112272 0.130035* 0.00164762 0.129043 0.136654* 

Coinsurance   0.00272255 0.167372 0.188925* 0.000818809 0.0752201 0.170453 

Deductible    -2.57114e-05 -0.00138220 0.000499300 -5.87444e-06 -0.000562537 0.000307704 

Elimination of limit   0.141205** 9.840981*** 3.038469* 0.131872** 9.811637*** 3.343124** 

Additional penalty coinsurance -0.000748380 -0.0508007 0.0355391 -2.52138e-05 0.0137629 0.0700765 

Additional penalty copayment -6.12645e-05 -0.00265462 0.00420832 9.33710e-05 0.00503304 0.00483341 

Copayment*Elimination of limit 0.000416390 0.0381869 -0.0107728 0.000748596 0.0556963 0.000376045 
Coinsurance*Elimination of 

limit -0.000291424 -0.0424672 -0.00122083 0.00199796 0.130517 0.0313396 

Deductible*Elimination of limit 1.71999e-05* 0.00132161* 4.43274e-05 8.68117e-06 0.000732392 1.88385e-05 
Copayment*Additional penalty 

coinsurance -7.32635e-06 -0.00144152 -0.00132123 -1.71992e-05 -0.00168150 -0.00201750 
Coinsurance*Additional penalty 

coinsurance -5.25185e-05* -0.00343389 -0.00235059* -2.54012e-05 -0.00200240 -0.00195901 
Deductible*Additional penalty 

coinsurance 1.16290e-07 1.17579e-05 -3.57561e-06 3.26262e-08 7.92755e-06 2.99479e-07 
Copayment*Additional penalty 

copayment -5.29132e-07 -5.12540e-05 -0.000129486 -2.91175e-06 -0.000209273 -0.000170841 
Coinsurance*Additional penalty 

copayment -3.83231e-06 -0.000388827 -0.000281484 -4.81740e-06 -0.000363810 -0.000194960 
Deductible*Additional penalty 

copayment 4.73088e-08 3.32448e-06 6.76465e-07 2.03479e-08 1.88492e-06 1.10759e-06 
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Additional penalty coinsurance 
*Elimination of limit -0.000187896 0.00265802 -0.0153669 -0.000557836 -0.0317746 -0.0256410* 

Additional penalty copayment 
*Elimination of limit -2.61691e-05 -0.00325462 -0.00233662 -1.55599e-05 -0.000142133 -0.00241302 

Out-of-network benefits 
   

  
  Coinsurance 0.00370185 0.284360 0.0390635 0.00135135 0.119805 0.0330218 

Additional penalty coinsurance 0.000974236 0.0487456 0.0190288 0.00133330 0.0344984 0.00813715 

Outpatient provider supply† -0.000375117 0.171030 0.0992266 -0.000819624 -0.0332239 -0.0178309 

Y-intercept -0.0617141* -4.803054* -3.249891* -0.0553777** -4.485658** -2.896504* 

R-squared 0.0007 0.0006 0.0007 0.0005 0.0006 0.0009 

N 561,276 561,276 561,276 111,709 111,709 111,709 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 

    †Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer 
level. 
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Appendix Table 8. Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, among 
enrollees in INN/OON plans, by high versus low income 

 
High income (>75k in income; >=100k in net 

wealth) 
Low income (<75K in income; <100k in net 

wealth) 

 
Inpatient, 

days 

Inpatient, 
total 

expenditures 

Inpatient, 
patient out-of-

pocket 
expenditures 

Inpatient, 
 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient out-

of-pocket 
expenditures 

In-network benefits 
   

  
  Copayment   2.97007e-05 0.0204784 0.00217701 -1.10175e-05 -0.0354293 -0.00524874 

Coinsurance   0.000722486 0.687197 0.000370088 0.00127810 0.572701 0.0340399 

Deductible    4.43440e-06 0.00304360 0.000487032* 9.28531e-07 -0.000517984 0.000615881 

Elimination of limit   0.0135473* 10.18710 1.094880* 0.00439643 12.38212 0.405264 

Additional penalty coinsurance 8.87211e-05 0.114800 -0.00560682 0.000467905 0.231365 0.0177335 

Additional penalty copayment 1.34303e-05 -0.00301855 0.000445428 -1.44780e-05 -0.0347894 -0.00469924 
Copayment*Elimination of 

limit -1.64221e-06 0.00531667 1.19254e-05 2.95391e-05 0.0220630 0.00350912 
Coinsurance*Elimination of 

limit 0.000107188 0.0640842 0.00843936 3.88884e-05 0.0842459 -0.0806537* 
Deductible*Elimination of 

limit 4.63282e-07 0.000978122 1.62130e-05 3.69742e-06 0.00353420 0.000173639 
Copayment*Additional 

penalty coinsurance -2.95314e-07 -0.000284648 3.21752e-06 8.08793e-07 0.000871548 0.000102725 
Coinsurance*Additional 

penalty coinsurance -6.23265e-06 -0.00558520 0.000108549 -5.27163e-06 -0.00234642 0.000240354 
Deductible*Additional penalty 

coinsurance -2.09385e-08 -2.68288e-05 -5.80075e-07 -9.47233e-08 -6.56732e-05 -8.14977e-06 
Copayment*Additional 

penalty copayment -5.18823e-08 -5.08668e-05* -4.83664e-06 -3.11947e-08 2.21257e-05 2.47451e-06 
Coinsurance*Additional 

penalty copayment 4.62006e-08 0.000680131 7.90943e-05 8.05774e-07 0.00110380 0.000128625 
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Deductible*Additional penalty 
copayment -7.42752e-09* -4.37668e-06 -9.16646e-07** 2.94830e-09 4.78928e-06 -4.35828e-08 

Additional penalty coinsurance 
*Elimination of limit 0.000111303 0.0541195 0.00897880 -0.000123837 -0.0332359 0.00384186 

Additional penalty copayment 
*Elimination of limit -2.11310e-06 -0.00596601 0.000595622 -1.96665e-05 -0.00495617 0.00223938* 

Out-of-network benefits 
   

  
  Coinsurance -0.000283149 -0.294484 0.00500304 0.000106586 0.127813 0.0522338 

Deductible 6.10215e-08 0.000648718 7.99633e-05 1.55239e-06 0.000937415 0.000236067 

Y-intercept -0.00293633 -4.116131* -0.527529** 0.00130510 -2.262749 -0.216652 

R-squared 0.0000 0.0001 0.0001 0.0002 0.0002 0.0003 

N 561276 561,276 561,276 111,709 111,709 111,709 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  ** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer 
level. 
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Appendix Table 9. Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by presence of schizophrenia or bipolar diagnoses 

 Diagnosis of schizophrenia or bipolar disorder No diagnosis of schizophrenia or bipolar disorder 

 
Outpatient, 

visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

Outpatient, 
visits 

Outpatient,  
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

In-network benefits 
   

  
  Copayment   0.0191350 1.155861 1.301871 0.00194302 0.125139 0.105405* 

Coinsurance   0.0216136 0.509566 1.089891 0.00302225 0.189182 0.115245 

Deductible    -2.38148e-05 -0.00155190 0.00682195 -1.88644e-05 -0.000818600 0.000479036 

Elimination of limit   1.205390 101.5837* 31.38579* 0.0972025* 7.030233* 2.128359 
Additional penalty 

coinsurance -0.00846660 -0.920528 0.206667 1.29899e-06 -0.00892674 0.0280745 
Additional penalty 

copayment -0.00234675 -0.157114 0.0137340 -3.86168e-05 -0.000749143 0.00257513 
Copayment*Elimination of 

limit -0.00443521 -0.439160 0.318864 -0.000226311 0.00821350 -0.0168761 
Coinsurance*Elimination of 

limit -0.00266679 -0.632406 0.744139 -0.000679982 -0.0652239 -0.000668443 
Deductible*Elimination of 

limit -6.19171e-05 -0.00144199 -0.00350402 1.34555e-05 0.00105141 -4.23891e-05 
Copayment*Additional 

penalty coinsurance -0.000149470 -0.0199593 -0.0118891 -2.72971e-05 -0.00212327 -0.00117905 
Coinsurance*Additional 

penalty coinsurance -0.000644639 -0.0378614 -0.0209495 -4.78828e-05 -0.00305482 -0.00139306 
Deductible*Additional 

penalty coinsurance -1.39901e-06 5.85811e-05 -4.23965e-05 -2.00954e-08 2.68635e-07 -4.01042e-06 
Copayment*Additional 

penalty copayment 5.36861e-05 0.00338326 -0.000842274 -6.26664e-08 -4.95710e-05 -7.40881e-05 

Coinsurance*Additional 8.22135e-05 0.00518607 -0.000831169 -1.46202e-06 -0.000259242 -0.000170206 



 
 

221 
 

penalty copayment 

Deductible*Additional 
penalty copayment 4.75666e-07 3.09128e-05 3.10835e-06 2.28308e-08 1.68140e-06 3.71421e-07 
Additional penalty 

coinsurance *Elimination of 
limit 0.00706272 0.922607* 0.118781 -0.000506858 -0.0268167 -0.0198569* 

Additional penalty 
copayment *Elimination of 

limit -0.00195856* -0.116299* -0.0517768** -4.88342e-05 -0.00327564 -0.00211207 

Out-of-network benefits 
   

  
  Coinsurance 0.0661839* 5.136956* 1.066769 0.00228836 0.185785 0.0447184 

Additional penalty 
coinsurance 0.00580309 -0.230949 0.0892234 0.00101025 0.0689310 0.0203622 

Outpatient provider supply† 0.0444012 3.950208 0.171605 -0.00227889 -0.0126747 0.0702245 

Y-intercept -1.859168*** -139.9033*** -51.09948*** -0.0400429 -3.248363* -2.279946* 

R-squared 0.0128 0.0129 0.0108 0.0004 0.0004 0.0005 

N 6,147 6,147 6,147 1,052,322 1,052,322 1,052,322 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 10. Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, among 
enrollees in INN/OON plans, by presence of schizophrenia or bipolar diagnoses  

 Diagnoses of schizophrenia or bipolar disorder No diagnosis of schizophrenia or bipolar disorder 

 
Inpatient, 

days 
Inpatient, total 
expenditures 

Inpatient, 
patient out-of-

pocket 
expenditures 

Inpatient, 
 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient out-of-

pocket 
expenditures 

In-network benefits 
   

  
  Copayment   0.00222157 0.659396 -0.0860025 -1.51440e-05 -0.0162915 -0.00150180 

Coinsurance   0.0765284** 45.91969* 4.871333* 0.000231465 0.295582 -0.00941634 

Deductible    0.000226005 0.175199 0.00895312 1.13983e-06 0.000720955 0.000366170* 

Elimination of limit   0.238489 -58.47775 70.29917* 0.00741822 6.545860 0.0670759 
Additional penalty 

coinsurance 0.0147972 11.37369 0.920926 1.92238e-05 0.0186363 -0.00842058 
Additional penalty 

copayment 0.00188524* 1.092475 0.167039** -6.83169e-06 -0.0124037** -0.000628892 
Copayment*Elimination of 

limit 0.000366326 -1.642858 0.0320230 -3.24709e-06 -0.000571140 -0.00104516 
Coinsurance*Elimination of 

limit -0.0253168 -29.72861 2.874512 0.000111330 0.0546653 -0.0315726* 
Deductible*Elimination of 

limit 2.58160e-05 0.0913976 0.00759752 1.15233e-06* 0.00113442** 2.41093e-05 
Copayment*Additional 

penalty coinsurance -4.01137e-05 0.00718564 0.00123574 3.36903e-07 0.000287139 5.90683e-05*** 
Coinsurance*Additional 

penalty coinsurance -0.000483227 -0.359552 -0.0514570* -1.22442e-06 -0.00123305 0.000379717 
Deductible*Additional 

penalty coinsurance -3.22358e-06 -0.00365064 -0.000107952 -1.61469e-08 -1.81335e-05 -1.20846e-06 
Copayment*Additional 

penalty copayment -4.10589e-06 -0.000380047 -0.000202851 -2.26515e-09 -1.32399e-05 4.99239e-07 

Coinsurance*Additional -7.70509e-06 -0.00471041 -0.00335793 4.32188e-07* 0.000598923** 6.78790e-05** 
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penalty copayment 

Deductible*Additional 
penalty copayment -5.15835e-07* -0.000391307* -4.05964e-05** -7.99359e-10 5.47205e-07 -3.22800e-07 
Additional penalty 

coinsurance *Elimination of 
limit 0.00823069 4.125834 0.250522 1.25560e-05 0.0247619 0.00456329 

Additional penalty 
copayment *Elimination of 

limit -0.000599238 -0.301382 -0.0444461 1.13116e-06 0.000430605 0.000419529 

Out-of-network benefits 
   

  
  Coinsurance -0.0100496 -8.093354 0.557894 -0.000134706 -0.203046 0.00214096 

Deductible 8.97909e-05 0.0696055 0.00906121 4.71177e-07 0.000506919 4.06443e-05 

y-intercept -0.878848*** -756.4890*** -91.55092*** 0.00267686 1.329127 0.141557 

R-squared 0.0050 0.0032 0.0037 0.0000 0.0000 0.0001 

N 6,147 6,147 6,147 1,052,322 1,052,322 1,052,322 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  ** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 11 (Part 1). Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity  

 
Asian Black 

 
Outpatient, 

visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-

of-pocket 
expenditures 

Outpatient, 
visits 

Outpatient,  
total 

expenditures 

Outpatient, 
patient out-of-

pocket 
expenditures 

In-network benefits 
   

  
  Copayment   0.000946829 0.105130 0.0882173 0.00132516 0.0747539 0.0755140* 

Coinsurance   -0.000391191 -0.0526229 0.0600604 0.00444021 0.271967 0.180077* 

Deductible    -1.18171e-05 -0.000638432 -6.75988e-05 -2.51257e-05* -0.00175759* -0.000345196 

Elimination of limit   0.123599** 10.11555** 3.046804** 0.0712649 5.709695* 3.225863** 
Additional penalty 

coinsurance 0.00153617 0.192399* 0.0937405* -0.000297019 -0.0537899 0.00951545 
Additional penalty 

copayment -0.000233558* -0.0103300 -3.02919e-05 -1.87370e-06 -0.00124864 0.00449650* 
Copayment*Elimination of 

limit 0.000436828 0.0198995 -0.0116443 -9.55371e-05 0.0262183 0.0101688 
Coinsurance*Elimination of 

limit 0.000365966 0.0214683 -0.0303455 -0.000300005 0.00597303 0.0235810 
Deductible*Elimination of 

limit 4.89268e-06 0.000499117 -4.04766e-05 2.04833e-05 0.00164019* 0.000578215 
Copayment*Additional 

penalty coinsurance -5.57787e-05 -0.00576455 -0.00277435 1.67819e-06 0.000366952 -0.000238532 
Coinsurance*Additional 

penalty coinsurance -7.48485e-06 -0.000260879 -0.000697014 -4.89940e-05 -0.00305794 -0.00194184** 
Deductible*Additional 

penalty coinsurance 1.28532e-07 7.57538e-07 -2.17833e-06 6.48573e-08 1.06700e-05 9.46550e-06 
Copayment*Additional 

penalty copayment 1.85003e-06 -0.000123434 -0.000200089 -4.51585e-06 -0.000260825 -0.000229911* 
Coinsurance*Additional 1.63401e-05 0.000836292 2.33155e-05 -8.75182e-06 -0.000467083 -0.000320099* 
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penalty copayment 
Deductible*Additional 

penalty copayment 6.66822e-08 3.84240e-06 1.53030e-06 6.76086e-08 3.60931e-06 8.33773e-07 
Additional penalty 

coinsurance *Elimination of 
limit 0.00159379** 0.125818** 0.0489239** -0.00115091** -0.0852290 -0.0390221* 

Additional penalty 
copayment *Elimination of 

limit -6.85988e-06 0.00270409 0.00196891 2.73458e-05 0.00209054 0.000976726 

Out-of-network benefits 
   

  
  Coinsurance 0.00260846 0.166154 -0.00803838 -0.00234838 -0.191258 -0.0973994 

Additional penalty 
coinsurance -0.00271571 -0.288987 -0.116690* 0.00222839 0.220004 0.0714284 

Outpatient provider supply† -0.0167614 -1.052629 -0.422528 0.00749621 0.317955 0.191811 

Y-intercept -0.0833433* -7.633051* -2.990807* -0.0342673 -1.733018 -2.182785** 
R-squared 0.0012 0.0012 0.0013 0.0005 0.0006 0.0009 

N 39,019 39,019 39,019 66,056 66,056 66,056 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus 
the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the 
employer level. 
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Appendix Table 11 (Part 2). Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity   

 Hispanic White 

 
Outpatient, 

visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-of-

pocket 
expenditures 

Outpatient, 
visits 

Outpatient,  
total 

expenditures 

Outpatient, 
patient out-of-

pocket 
expenditures 

In-network benefits   
  

  
 

  

Copayment   0.00232343 0.122675 0.156196 0.00133680 0.110529 0.148896* 

Coinsurance   0.00441260 0.229284 0.216146 0.00212891 0.136961 0.223837* 

Deductible    -6.20743e-06 2.25237e-05 0.00109037 -2.62504e-05 -0.00162526 0.000374862 

Elimination of limit   0.0652475 4.009752 0.0339311 0.177966*** 12.51259*** 3.954301** 

Additional penalty coinsurance 0.00102898 0.0404175 0.110994* -0.00108981 -0.0720210 0.0378592 

Additional penalty copayment -0.000174943 -0.0136236* 0.00182846 -2.38217e-05 -0.00122483 0.00464389 

Copayment*Elimination of limit -0.00217720 -0.123587 -0.117443 0.00146172 0.100922 0.00442917 

Coinsurance*Elimination of limit -0.00175763 -0.0957845 -0.0824974 0.000997561 0.0408269 0.0177793 

Deductible*Elimination of limit 2.35533e-06 -5.99862e-05 -0.000359938 2.00592e-05* 0.00156602* 0.000151542 
Copayment*Additional penalty 

coinsurance -5.13789e-05 -0.00274308 -0.00383263 9.64759e-06 -0.000364573 -0.00108526 
Coinsurance*Additional penalty 

coinsurance -5.42320e-05 -0.00303541 -0.00205824 -5.21482e-05* -0.00352536 -0.00282177** 
Deductible*Additional penalty 

coinsurance -3.20121e-07 -1.92218e-05 -1.58422e-05 1.96095e-07 1.98894e-05 -1.09025e-06 
Copayment*Additional penalty 

copayment 3.88934e-06 0.000338090 6.90332e-06 -1.31628e-06 -9.96467e-05 -0.000154790 
Coinsurance*Additional penalty 

copayment -3.42404e-06 -8.04826e-05 -0.000153498 -3.80217e-06 -0.000367659 -0.000270520 
Deductible*Additional penalty 

copayment 3.32235e-08 2.30384e-06 -4.09097e-07 4.94063e-08 3.83224e-06 8.56040e-07 
Additional penalty coinsurance 0.000112173 -0.00531551 0.00404256 -0.000619705 -0.0207430 -0.0304233* 
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*Elimination of limit 
Additional penalty copayment 

*Elimination of limit -8.01227e-05 -0.00716175 -0.00485705 -4.70676e-05 -0.00441509 -0.00264783 

Out-of-network benefits   
  

  
 

  

Coinsurance 0.00229386 0.159548 0.0247677 0.00387024 0.290842 0.0458124 

Additional penalty coinsurance -0.000193529 -0.0172345 -0.0394057 0.00112352 0.0402517 0.0254790 
Outpatient provider supply† -0.00573824 -0.0934837 -0.136740 -0.000734715 0.0647769 0.0339478 

Y-intercept -0.0575437* -3.846449 -2.902738 -0.0713254* -5.474757* -3.665181* 

R-squared 0.0007 0.0006 0.0007 0.0008 0.0008 0.0009 

N 62,452 62,452 62,452 479,595 479,595 479,595 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 2009 
value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 11 (Part 3). Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity   

 Other Race / Ethnicity 

 
Outpatient, 

visits 
Outpatient, total 

expenditures 
Outpatient, patient out-
of-pocket expenditures 

In-network benefits   
  Copayment   0.00207648 0.171009 0.175538* 

Coinsurance   0.00426577 0.254035 0.17945 

Deductible    1.85E-05 0.0015201 0.00179406* 

Elimination of limit   0.0651489 1.876663 1.056149 

Additional penalty coinsurance 0.000486087 0.0546215 0.106348* 

Additional penalty copayment 0.000319086 0.0219341 0.0112046* 

Copayment*Elimination of limit -0.000480202 -0.0950933 -0.0540276 

Coinsurance*Elimination of limit -0.000249041 -0.11267 0.00666994 

Deductible*Elimination of limit 7.27E-06 0.000427975 -0.000739286 

Copayment*Additional penalty coinsurance -5.14E-05 -0.00418853 -0.00272832 

Coinsurance*Additional penalty coinsurance -6.11E-05 -0.00308103 -0.00169379 

Deductible*Additional penalty coinsurance -6.36E-07 -4.81E-05 -3.14267e-05* 
Copayment*Additional penalty copayment -6.50E-06 -0.000501488 -0.000367631* 

Coinsurance*Additional penalty copayment -1.91E-05 -0.00150181 -0.000862057* 
Deductible*Additional penalty copayment -2.10E-08 7.26E-08 1.28E-06 

Additional penalty coinsurance *Elimination of 
limit -0.000346245 0.000229154 0.0206977 

Additional penalty copayment *Elimination of 
limit 0.000127742 0.00911969 0.00315894 

Out-of-network benefits 
   Coinsurance 0.00830292** 0.686659*** 0.151309** 

Additional penalty coinsurance 0.00223461 0.150621 -0.0457328 

Outpatient provider supply† 0.00548712 0.846812 0.692656 
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Y-intercept -0.00234068 -0.464651 -2.75207 

R-squared 0.0008 0.0008 0.0012 

N 29,327 29,327 29,327 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 
2011 value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix 
to adjust for clustering at the employer level. 
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Appendix Table 12 (Part 1). Marginal effects† of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity 

 Asian Black 

 
Inpatient, 

days 

Inpatient, 
total 

expenditures 

Inpatient, 
patient out-

of-pocket 
expenditures 

Inpatient, 
 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient out-

of-pocket 
expenditures 

In-network benefits 
   

      

Copayment   6.09069e-06 -0.0108813 -0.00149412 1.51255e-05 -0.00948594 0.000993562 

Coinsurance   -0.00123049 -0.975969 -0.458446 0.00154412 0.990331 0.0566716 

Deductible    -6.45874e-06 -0.00274607 0.000415117 3.28800e-06 0.00327510 0.00115136 

Elimination of limit   -0.0130263 -10.96760 -3.114231 -0.0161897 -11.01583 -0.110559 

Additional penalty coinsurance -0.000495888 -0.273723 -0.0752671 0.000362749 0.160374 0.00732764 

Additional penalty copayment 6.70938e-05 0.0185528 -0.00480917 2.65704e-05 0.0132098 0.000148771 

Copayment*Elimination of limit 3.55887e-05 0.00814819 -0.00153012 -4.18512e-05 -0.0483036* -0.00502758 

Coinsurance*Elimination of limit -0.00218326 -1.183713 -0.229586 -4.08784e-05 0.0249524 0.00242609 

Deductible*Elimination of limit -4.67846e-06 -0.00162814 -0.000122696 -2.82767e-06 -0.00258718* -0.000241153 
Copayment*Additional penalty 

coinsurance 1.14095e-08 0.000153893 7.19767e-05 1.30433e-06 0.00143980* 0.000110886 
Coinsurance*Additional penalty 

coinsurance 1.67448e-05 0.0101003 0.00453980 -1.42921e-05 -0.0103768 -0.000400896 
Deductible*Additional penalty 

coinsurance 1.48586e-07 6.95772e-05 9.66185e-06 -2.55117e-08 1.04695e-05 -2.93837e-06 
Copayment*Additional penalty 

copayment -6.64713e-08 -1.53712e-05 2.01898e-06 -1.23924e-07 -6.31426e-05 -7.60311e-06 
Coinsurance*Additional penalty 

copayment -3.46382e-07 0.000244309 0.000518909 8.68769e-08 8.35076e-05 8.46815e-05 
Deductible*Additional penalty 

copayment -5.84239e-09 1.16784e-06 9.47091e-07 -1.34940e-08 -7.77949e-06 -2.13460e-06 

Additional penalty coinsurance 0.000213106 0.0643106 0.00483850 -0.000122763 -0.0393406 0.000442508 
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*Elimination of limit 

Additional penalty copayment 
*Elimination of limit 2.77265e-05 0.0126589 0.00186067 -2.06287e-05 -0.0157601 9.26100e-05 

Out-of-network benefits 
   

  
 

  

Coinsurance -1.71011e-05 0.0916568 0.0490798 -0.000211740 -0.127569 0.00908221 

Deductible -9.80356e-08 -0.000120666 -0.000103240 -1.43532e-07 -0.000369028 -5.46066e-05 

Y-intercept -0.00235687 -1.741093 0.145937 0.00168786 1.554745 -0.389549 

R-squared 0.0006 0.0006 0.0017 0.0004 0.0003 0.0002 

N 39,019 39,019 39,019 66,056 66,056 66,056 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus the 
2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the employer 
level. 
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Appendix Table 12 (Part 2). Marginal effects† of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity 

 Hispanic White 

 
Inpatient, 

days 

Inpatient, 
total 

expenditures 

Inpatient, 
patient out-

of-pocket 
expenditures 

Inpatient, 
 days 

Inpatient,  
total 

expenditures 

Inpatient,  
patient out-

of-pocket 
expenditures 

In-network benefits             

Copayment   6.64876e-05 0.0643268 0.00916878* 8.43375e-07 -0.00414977 -0.00342327 

Coinsurance   0.00272056* 2.412435 0.143867 0.000657631 0.532969 -0.0197966 

Deductible    3.76201e-06 0.00685469 0.000194309 3.11657e-06 0.000357473 0.000193088 

Elimination of limit   -0.00548113 -8.228204 -0.585759 0.0195355*** 19.20392*** 1.170582* 

Additional penalty coinsurance 0.000386577 0.310678 0.0163336 1.98666e-05 0.0218781 -0.0120808 

Additional penalty copayment -4.69860e-05 -0.0812470 -0.00285607 4.99008e-06 -0.00580279 -0.000343252 

Copayment*Elimination of limit -1.31142e-05 1.86960e-05 -0.00154479 -1.57106e-06 0.00435680 0.000783907 

Coinsurance*Elimination of limit 3.55028e-05 -0.176125 0.0219209 0.000265101 0.243791 -0.00527807 

Deductible*Elimination of limit 2.20483e-06 0.000608381 -0.000137911 1.95531e-06 0.00223990* 5.13453e-05 
Copayment*Additional penalty 

coinsurance -1.07156e-06 -0.00142139 -0.000115664 1.99285e-07 0.000231853 7.24442e-05 
Coinsurance*Additional penalty 

coinsurance -1.82915e-05 -0.0136437 -0.000900423 -3.14317e-06 -0.00348144 0.000436807 
Deductible*Additional penalty 

coinsurance -5.26584e-08 -5.36371e-05 1.27546e-07 -5.00206e-08 -3.42713e-05 -2.42143e-07 
Copayment*Additional penalty 

copayment -8.15565e-08 -0.000117104 -1.15341e-05 -1.75553e-08 1.04600e-05 5.17361e-07 
Coinsurance*Additional penalty 

copayment 7.00930e-07 0.00256263 -2.01305e-05 3.57137e-07 0.000569670 8.35266e-05 
Deductible*Additional penalty 

copayment 1.24240e-08 1.05373e-05 5.70693e-07 -5.42592e-09 -2.12358e-06 -5.53055e-07 

Additional penalty coinsurance -6.18261e-06 -0.0115903 -0.00513180 0.000165910* 0.137966 0.0115084 
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*Elimination of limit 

Additional penalty copayment 
*Elimination of limit -1.39304e-05 -0.00911278 -0.000113148 -7.77968e-06 -0.00678554 0.000470894 

Out-of-network benefits   
 

    
 

  

Coinsurance 0.000194544 0.164558 0.0591944 -0.000168372 -0.196811 0.0146692 

Deductible -1.21302e-06 -0.00303382 -7.89260e-06 1.76790e-06 0.00204673* 0.000176530* 

Y-intercept 0.00553438 3.969311 0.0526209 -0.00312739 -4.284350* -0.479025** 

R-squared 0.0003 0.0003 0.0003 0.0001 0.0001 0.0001 

N 62,452 62,452 62,452 479,595 479,595 479,595 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  *** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is the 2011 value minus 
the 2009 value.  Standard errors are calculated using GEE with an independent correlation matrix to adjust for clustering at the 
employer level. 
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Appendix Table 12(Part 3). Marginal effects† of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans, by race / ethnicity 

 Other Race / Ethnicity 

 
Inpatient, 

days 

Inpatient, 
total 

expenditures 

Inpatient, patient 
out-of-pocket 
expenditures 

In-network benefits   
  Copayment   0.000181640 0.119822 0.0117078 

Coinsurance   0.00407824 3.827561 0.212476 

Deductible    1.73097e-05 0.0115655 0.00256807* 

Elimination of limit   0.0477138 46.67458 2.589805 

Additional penalty coinsurance 0.000658873 0.573441 0.00101330 

Additional penalty copayment 2.37890e-05 0.0124713 0.00299480 

Copayment*Elimination of limit 5.94982e-05 0.0486151 0.00573303 

Coinsurance*Elimination of limit 0.00217845 1.950903 0.0814211 

Deductible*Elimination of limit -8.89766e-07 -0.00176232 -0.000867051 

Copayment*Additional penalty coinsurance -9.43569e-07 -0.000836394 -1.91957e-05 

Coinsurance*Additional penalty coinsurance -3.74436e-05 -0.0340952 -0.00122521 

Deductible*Additional penalty coinsurance 2.10708e-08 3.32630e-05 3.94644e-06 

Copayment*Additional penalty copayment 7.70865e-08 3.90226e-05 1.28696e-06 

Coinsurance*Additional penalty copayment -3.50212e-07 -2.57849e-05 0.000214510 

Deductible*Additional penalty copayment -8.54365e-09 -3.88224e-06 -3.54369e-06* 
Additional penalty coinsurance *Elimination of 

limit 0.000186747 0.154292 0.0283224 
Additional penalty copayment *Elimination of 

limit -2.88213e-05 -0.0243960 -0.000478835 

Out-of-network benefits 
   Coinsurance -0.00403895 -3.450777 -0.132810 

Deductible -7.96285e-06 -0.00603089 -0.000240868 
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Y-intercept 0.0112783 2.773675 0.295548 

R-squared 0.0011 0.0011 0.0009 

N 29,327 29,327 29,327 

INN: In-network; INN/OON: Plans that cover INN and OON services 
* p<0.05,  ** p<0.01,  ** p<0.001 
†Marginal effects are estimated using a linear regression on change scores, which, for continuous 
variables, is the 2011 value minus the 2009 value.  Standard errors are calculated using GEE with an 
independent correlation matrix to adjust for clustering at the employer level. 
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Appendix Table 13. Marginal effects‡ of changes in benefit design features on changes in INN individual psychotherapy utilization and 
expenditures, among enrollees in INN/OON plans who did not change plans in 2011  

 
Outpatient, 

visits 

Outpatient, 
total 

expenditures 

Outpatient, 
patient out-of-

pocket 
expenditures 

In-network benefits 
   Copayment   0.00300741 0.188104 0.134264** 

Coinsurance   0.00525147 0.312674 0.170721 

Deductible    -1.76330e-05 0.000145434 0.000125742 

Elimination of limit   0.104978 7.807778* 3.841430* 

Additional penalty coinsurance -5.82287e-05 -0.0227033 0.0397186 

Additional penalty copayment 7.52021e-05 0.00704620 0.00620222* 

Copayment*Elimination of limit -0.000754961 -0.0258682 -0.000742127 

Coinsurance*Elimination of limit -0.00115039 -0.0801710 0.0174461 

Deductible*Elimination of limit 1.14844e-05 0.000913932 3.19893e-05 
Copayment*Additional penalty 

coinsurance -2.84950e-05 -0.00205315 -0.00142086 
Coinsurance*Additional penalty 

coinsurance -7.72565e-05* -0.00483424 -0.00215157 
Deductible*Additional penalty 

coinsurance -3.68979e-08 -6.75854e-07 -5.52557e-06 
Copayment*Additional penalty 

copayment -1.98973e-06 -0.000172770 -0.000149597** 
Coinsurance*Additional penalty 

copayment -5.88892e-06 -0.000502832 -0.000311747 
Deductible*Additional penalty 

copayment 1.95748e-08 1.20956e-06 4.60194e-07 
Additional penalty coinsurance 

*Elimination of limit -0.000894459* -0.0552786* -0.0287137* 
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Additional penalty copayment 
*Elimination of limit -8.68556e-05 -0.00544966 -0.00349545* 

Out-of-network benefits 
   Coinsurance 0.00195335 0.178168 -0.0190005 

Additional penalty coinsurance 0.00267958 0.198599 0.0492700 

Outpatient provider supply† -0.00247126 -0.0634764 0.0265215 

Y-intercept -0.0721717* -5.525641** -3.735965* 

R-squared 0.0006 0.0006 0.0009 

N 827,749 827,749 827,749 

* p<0.05,  ** p<0.01,  *** p<0.001 
†Number of PhD and MSWs in Optum networks per 1,000 Optum enrollees in state. 
‡Marginal effects are estimated using a linear regression on change scores, which, for 
continuous variables, is the 2011 value minus the 2009 value.  Standard errors are 
calculated using GEE with an independent correlation matrix to adjust for clustering at the 
employer level. 
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Appendix Table 14. Marginal effects† of changes in benefit design features on changes in INN inpatient utilization and expenditures, among 
enrollees in INN-OON plans who did not change plans in 2011 

 
Inpatient, days 

Inpatient, total 
expenditures 

Inpatient, 
patient out-of-

pocket 
expenditures 

In-network benefits 
   Copayment   -3.00322e-05 -0.0286841 -0.00374123* 

Coinsurance   0.000712414* 0.532941 0.0365853 

Deductible    3.88633e-06 0.00240471 0.00100719** 

Elimination of limit   0.00487213 3.574821 0.670355 

Additional penalty coinsurance 9.23436e-05 0.0599229 -0.000491776 

Additional penalty copayment -5.63154e-06 -0.0140222 -0.000403944 

Copayment*Elimination of limit -9.28781e-06 -0.0163702 -0.00174165 

Coinsurance*Elimination of limit -0.000158313 -0.221632 -0.00522404 

Deductible*Elimination of limit 1.12844e-06 0.00155045* 9.46936e-05 

Copayment*Additional penalty coinsurance 3.29631e-07 0.000483168 8.64978e-05** 

Coinsurance*Additional penalty coinsurance -5.12837e-07 -0.000922483 -9.90661e-05 

Deductible*Additional penalty coinsurance -3.95552e-08 -4.44772e-05* -2.48602e-06 

Copayment*Additional penalty copayment -3.35117e-09 -4.33748e-06 8.78140e-07 

Coinsurance*Additional penalty copayment 3.94753e-07 0.000621464** 7.23443e-05* 

Deductible*Additional penalty copayment -1.15715e-09 1.94783e-08 -3.81122e-07 

Additional penalty coinsurance *Elimination of limit 2.41696e-05 0.0404459 0.00639108 

Additional penalty copayment *Elimination of limit 2.77369e-06 0.00350746 0.000215289 

Out-of-network benefits 
   Coinsurance -3.54576e-05 -0.117333 0.0226541 

Deductible 6.13982e-07 0.000724465 0.000250750 

Y-intercept -0.00310638 -3.362145 -0.614639* 

R-squared 0.0001 0.0000 0.0001 
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N 827,749 827,749 827,749 

* p<0.05,  ** p<0.01,  ** p<0.001 
   †Marginal effects are estimated using a linear regression on change scores, which, for continuous variables, is 

the 2011 value minus the 2009 value.  Standard errors are calculated using GEE with an independent correlation 
matrix to adjust for clustering at the employer level. 
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