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Research Objective:  

Nearly 60 million people in the United States reside in a rural area. Residents in rural 

areas have higher rates of chronic disease, risky health behaviors, disability, infant 

mortality, and age-adjusted mortality than their urban counterparts. Health insurance and 

access to care mitigate those risks, in part because insured persons are more likely to 

receive preventive care. Before implementation of the Affordable Care Act (ACA), 16% 

of the US population was uninsured. By 2016 the uninsured rate dropped to 10.5%. Many 

of those obtained coverage through state Medicaid expansion. It is important to 



understand how those newly enrolled in Medicaid are utilizing care, especially in more 

rural parts of the US where access may be more challenging.  

 

This study examined whether there were differences across levels of rurality in 

preventive and behavioral health service utilization among new expansion enrollees in 

Oregon compared to those previously enrolled. 

 

Study Design: 

This study used a quasi-experimental, retrospective cohort design utilizing: Oregon 

Medicaid claims and eligibility, as well as Rural Urban Commuting Areas (RUCAs), 

American Community Survey, and Health Resources and Services Administration 

Primary Care Service Area data. Linear probability models were used to estimate the 

effect of rurality on preventive and behavioral health service utilization among new 

versus previous Medicaid enrollees. Additionally, this study examined the effects of 

continuity of coverage on health service utilization by level of rurality among those 

newly enrolled and previous enrollees. Models controlled for age, sex, race, ethnicity, 

eligibility category, chronic conditions, and enrollment in a Medicaid accountable care 

organization (Coordinated Vare Organization or CCO) as well as the number of primary 

care providers per population, and median home value.  

 

Population Studied: 

The study population included adults age 18-64 who lived in Oregon and were enrolled in 

Medicaid at least one day from 2014 through 2015. The analysis included 314,131 men 



and 375,201 women for a total of 15,281,308 eligible person-months. 

 

Principal Findings: 

The predicted probability of preventive service use in a given month among urban 

enrollees was 20.7%. Those living in small rural towns utilized 1.6 percentage points 

fewer preventive services in a given month than those living in urban areas (p < 0.001) 

and 1.5 percentage points fewer than those in large rural towns. However, the predicted 

probability of health services use in a given month among previous enrollees was 24.1% 

as compared to 18.1% among new enrollees. The variation between previous enrollees 

and new enrollees was greater for urban residents as compared to those residing in more 

rural parts of Oregon. Unadjusted rates by month indicate most of that difference was in 

the first few months post-expansion. 

 

The predicted probability of receiving preventive services in a given month for enrollees 

living in urban areas enrolled the length of study period was 22.0 percent. It 3.7 

percentage points lower for those enrolled continuously for less than one year. Continuity 

of coverage had different effects on those receiving tobacco cessation or substance abuse 

services. While urban enrollees and previous enrollees enrolled the entire study period 

utilized more cessation and substance abuse treatment services than urban enrollees and 

previous enrollees enrolled less than one year. However, new enrollees and rural 

enrollees enrolled the length of the study period utilized fewer behavioral health services 

than those enrolled less than one year. 

 



The strongest predictors of receiving preventive services were enrollment in a CCO (7.8 

percentage points greater than those not enrolled in a CCO), gender (6.8 percentage 

points greater for women than men), and having a chronic condition (53.3 percentage 

points greater than those with no chronic conditions). 

 

Conclusions: 

This study found that Medicaid residents in rural parts of Oregon received quantitatively 

fewer preventive and behavioral health services than those living in urban areas.  

Furthermore, continuity of coverage had differing effects on the utilization of preventive 

services across the urban-rural continuum, but overall, continuity of coverage was found 

to be an important component of preventive and behavioral health service utilization. 

This study did find that rural residents had less variation in service use by expansion type 

than urban residents. Furthermore, rural residents had less variation in service use 

regardless of the length of time they were continuously enrolled in Medicaid as compared 

to urban residents. 

 

Implications: 

The findings from this study suggest that factors other than the level of rurality may play 

a more important role in assisting Medicaid in accessing and utilizing health care. Factors 

such as gender, enrollment in a CCO and being newly enrolled in Medicaid all had a 

greater association with use of preventive and behavioral health care services than the 

level of rurality.  

 



It may take more time for new enrollees to use preventive services at the same rate as 

those previously enrolled. However, it appears state efforts such as community health 

worker programs and telehealth services may be working to decrease disparities in 

preventive service use among new expansion enrollees residing in rural parts of Oregon. 
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Overview 

Public Health Issues: Rural Disparities 

Nearly 60 million people who live in the United States, almost 20 percent, reside 

in an area designed by the US Census as rural.1 Healthy People 2020 and the National 

Institute of Health have identified rural health disparities and the lack of research on rural 

health as top priorities.2,3 The limited research done shows disparities across a wide range 

of health behaviors and health outcomes among rural populations as compared to their 

suburban and/or urban counterparts.4-10   

Some studies suggest that rural health disparities may be more a function of the 

demographic and socioeconomic differences between rural and urban populations than 

other aspects of rurality such as geographic isolation, cultural differences, or lack of 

services or practitioners.11-13 Rural residents are more likely to have a family income 

below the federal poverty level, are less likely to have access to insurance through their 

employer and be less likely to have health insurance of any form than metropolitan 

residents.14-16 Although rural America remains less racially and ethnically diverse than 

metropolitan areas, from 2000 to 2010, 83% of the non-metropolitan population growth 

came from minority groups.6,17 Additionally, rural residents are, on average, older than 

urban residents. 

In addition to these demographic differences between urban and rural populations, 

rural residents are more likely to report delaying or not receiving medical care due to 

cost.18 Prior to implementation of the Affordable Care Act and Medicaid expansion, 

significantly more persons living in rural areas were covered by Medicaid than those 

living in metropolitan areas.14,16  
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Importance of Preventive Care 

Although access to health care services alone does not ensure good health, it is 

recognized as an important component, particularly access to primary care and preventive 

health services.19 Because primary care providers (PCPs) are often seen as the entry point 

into the health care system and often help coordinate and advocate for the care of their 

patients, understanding how their services are utilized is important for improving 

population health. A review of studies found a causal relationship between having health 

insurance and utilization of preventive health care services as well as improved health 

outcomes.20 Increased primary care utilization has also been found to be associated with 

better health outcomes.21 However, primary care access in rural communities is often 

seen as a challenge and increasing access to health care was the most frequently cited 

priority among state and local rural health respondents.22  

Primary care providers deliver a multitude of services including tobacco cessation 

and alcohol and drug treatment. Although we have witnessed some success in reducing 

tobacco use it is still the leading cause of preventable death and disease in the United 

States while alcohol use is the third leading cause.23 The U.S. Preventive Services Task 

Force recommends clinicians ask all adults about their tobacco use and advise them to 

quit smoking and provide cessation services to those ready to quit as well as to ask about 

alcohol misuse.24  

Access to and use of health care services is influenced by a host of factors such as 

race, ethnicity, sex, income, education access to transportation, having health insurance, 

and provider availability.25,26 Distance to care is also an important factor in determining 
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access and use.7,27,28 More specifically, utilization of preventive health care services was 

found to be affected by geographic distance while utilization for acute and chronic care 

was less likely to be.7 Factors such as access to transportation, having health insurance or 

higher income play an important role in non-emergent health care utilization, all issues 

rural residents are more likely to face.7 Because health care resource availability tends to 

decline as population density declines, residents in rural areas often incur higher costs 

due to increased travel-time.15 

Affordable Care Act and Medicaid Expansion 

Medicaid serves an important role in ensuring that low-income populations are 

able to obtain needed and recommended care.26,29,30 Prior to the implementation of the 

Affordable Care Act and Medicaid expansion, an estimated 41 million individuals, or 

about 16% of the nonelderly population, were living in the United States without health 

insurance.31 About 17% of rural residents, roughly 7.3 million individuals, were 

uninsured.32,33 By 2015, about 13 million people had gained health insurance and the 

uninsured rate among the nonelderly population dropped to 10.5%.31 A large number of 

those newly enrolled in Medicaid were likely previously uninsured for a long period of 

time.34 Although persons living in rural areas have similar rates of being uninsured as 

those living in metropolitan areas, those residing in rural areas have a greater reliance on 

Medicaid coverage. Before the implementation of the Affordable Care Act, 21% of rural 

residents were covered by Medicaid as compared only 16% of those living in 

metropolitan areas.14 Increased reliance on Medicaid may be due in part to the fact that 

rural employers are less likely to provide health insurance.14  
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Although Medicaid provides insurance to many low-income persons, many 

enrollees find themselves without continuous coverage. Gaps in insurance coverage, also 

known as “churn” lead to lower rates of preventive health service utilization and worse 

health outcomes and more costly monthly medical expenditures.35-37 Adults enrolled in 

Medicaid, on average, retain coverage for about 8 months37 and roughly two-thirds of 

new enrollees lose their coverage within the first year.38 Rates of Medicaid enrollment 

continuity among Oregon adults are similar to national rates.37 

Previous cuts to Medicaid have resulted in poorer health outcomes among rural 

populations as compared to urban.39 Concern about the provider supply and availability 

post-expansion exist among all populations.40 Poverty and lack of insurance, both more 

prevalent among rural populations are found to be intertwined with fewer providers.41 

Additionally, because Medicaid expansion and the Affordable Care Act may have a 

greater impact on increasing insurance rates in rural areas coupled with an already limited 

supply of primary care providers in rural communities42 some are concern that those 

providers will not be able to adequately serve the expanded insured populations.16  

Health System Transformation in Oregon 

Under the Patient Protection and Affordable Care Act (ACA), Medicaid coverage 

was expanded within the state of Oregon.43 Oregon Health Plan (OHP, Oregon’s 

Medicaid insurance program) enrollment increased dramatically, from December 2013 to 

February 2017, the number of eligible persons in Oregon increased by 155 percent, from 

614,183 to 953,384.44 OHP enrollment varies across the state; from 16% in Benton 

county to 38% in Josephine county.45 Other provisions within the ACA may reduce gaps 
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in coverage by allowing persons to remain enrolled for longer periods of time and efforts 

to streamline enrollment processes.43,46 

In addition to expanding Medicaid coverage, the state of Oregon has undergone 

other health system transformation efforts targeting OHP enrollees. In 2012, as part of an 

agreement between the state of Oregon and the Center for Medicaid and Medicare 

(CMS), Oregon established its first Coordinated Care Organizations (CCOs).47-49 CCOs 

are tasked with integrating and coordinating behavioral, physical, and oral health care and 

have the overarching goal of improving health, improving care, and lowering costs.49 

CCOs are managed within global budgets that allow for alternative payment strategies to 

incentivize preventive care as well efficiency.47,49,50 They are accountable for meeting 

certain benchmarks, but  can be penalized for not meeting certain quality measures. 

Because CCOs are locally governed, each of the 16 CCOs currently in operation looks 

slightly different.  

A central component of CCOs is to ensure enrollment in and access to patient-

centered primary care homes (PCPCHs). Under Oregon regulation, PCPCHs are designed 

to “focus on wellness and prevention, coordination of care, active management and 

support of individuals with special health needs, and a patient and family-centered 

approach to all aspects of care.”51 The emphasis of PCPCHs is whole-person care that 

includes both physical and behavioral health care needs. As of the start of 2017, ninety-

percent of those enrolled in OHP were also enrolled in a CCO.44 Of those enrolled in a 

CCO, ninety-percent were also enrolled in one of the 655 currently recognized PCHPHs 

in Oregon.45,52 Overall, Oregon’s CCO model aims to increase accessibility to primary 

use and as well as ensure better coordination and comprehensiveness of care.53 
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Gaps in the Literature 

The complexity of challenges facing residents in rural areas in accessing and 

utilizing health care services include a multitude of factors; from geographic challenges, 

to the demographic makeup of rural populations, to what Hartley (2004) called a “rural 

cultural health determinant.”54 Though many studies have examined the effects of 

Medicaid expansion on use of health care services, those studies have largely focused on 

urban populations or a combination of urban and rural populations. Little attention has 

been paid to the impact of these policy changes on rural populations, specifically.29,55-57 

One of these studies only examined the impact of a smaller expansion effort on rural, 

Wisconsin residents and enrollees in a multi-county area that is thought to be largely rural 

to define rurality.30 In addition, no studies to our knowledge have examined the impact of 

Medicaid expansion on preventive and behavioral health service utilization among new 

versus previous Medicaid enrollees and how length on enrollment in Medicaid impacts 

health service utilization across different levels of the urban-rural continuum. 

Purpose of Study 

The purpose of this study is to understand whether differences in health service 

utilization exist among new Medicaid enrollees and those previously enrolled in Oregon 

after implementation of the Affordable Care Act across varying levels of rurality. 

Because rural populations differ demographically and in terms of resource availability 

from those who reside in more urban areas, it is it important to understand whether any 

differences in health care service utilization are a function of those differences or a 

function of geographic locality and context. Additionally, this study examines the impact 

continuity of enrollment has on utilization of health services among Oregon Medicaid 
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enrollees across differing levels of urbanization. In light of the potential for the 

Affordable Care Act or Medicaid expansion to be curtailed or rolled back, it will be 

important to understand any changes that have occurred. The specific aims include the 

following: 

 

Aim 1: Utilization of Preventive Services Investigate the impact the level of rurality 

had on utilization of preventive care services among new and previous Medicaid 

enrollees in the state of Oregon. Utilization will be measured by whether the person ever 

accessed care and how many times. Research question to be addressed: 

1a. What is the association between the level of rurality and utilization of preventive care 

services among new Medicaid enrollees in Oregon? 

 

Aim 2: Utilization of Behavioral Health Services Investigate the impact the level of 

rurality had on utilization of behavioral health care services among new and previous 

Medicaid enrollees in the state of Oregon. Utilization will be measured by whether the 

person ever accessed care and if so, how many times. Research questions to be addressed: 

2a. What is the association between the level of rurality and utilization of tobacco 

cessation services among new Medicaid enrollees diagnosed with tobacco use disorder in 

Oregon? 

 

2b. What is the association between the level of rurality and utilization of alcohol or 

substance abuse treatment among new and previous Medicaid enrollees with a diagnosed 

alcohol and substance abuse condition in Oregon? 
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Aim 3: Continuity of Enrollment and Preventive Service Utilization Investigate the 

impact the level of rurality had on utilization of preventive care services among those 

continuously enrolled in Medicaid compared to those with gaps in coverage gaps within 

the state of Oregon. Research question to be addressed: 

3a. How does continuity of insurance among Medicaid enrollees impact the utilization of 

preventive care services across differing levels of rurality? 

 

Aim 4: Continuity of Enrollment and Behavioral Health Service Utilization 

Investigate the impact the level of rurality had on utilization of behavioral health services 

among those who were continuously enrolled in Medicaid compared to those who had 

coverage gaps within the state of Oregon. Research questions to be addressed: 

4a. How does continuity of insurance among Medicaid enrollees compared to those who 

had gaps in coverage impact utilization of tobacco cessation services among those 

diagnosed with tobacco dependence across differing levels of rurality? 

 

4b. How does continuity of insurance among Medicaid enrollees compared to those who 

had gaps in coverage impact utilization of alcohol and substance abuse treatment among 

those diagnosed with an alcohol and substance abuse condition across differing levels of 

rurality?  

Significance of the Study 

One might expect that with the implementation of CCOs and PCPCHs access to, 

and utilization of, preventive care services would increase among Oregon’s Medicaid 
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population. However, a shortage in primary care provider availability has been suggested 

as a potential side effect of Medicaid expansion.40,58 Primary care providers make up a 

larger portion of the health care workforce in rural areas42 and prior to Medicaid 

expansion, rural areas had significantly fewer primary care providers per population 

compared to more urban areas.42,59,60 Despite these concerns, early studies indicate the 

availability of primary care appointments for new Medicaid patients have increased in 

Oregon post-Medicaid expansion.61 However, evidence of the effects of Medicaid 

expansion on increasing utilization of primary care and preventive services is 

conflicting.62,63 Additionally, no studies have differentiated the effects of preventive 

service utilization post-Medicaid expansion between urban and rural populations. By 

using a more precise tool to categorize urban and rural residents, this study may be better 

able to untangle variations that exist across varying levels of urbanization. 

Because rural areas have seen a greater increase in Medicaid enrollees as a result 

of Medicaid expansion, are more likely to face primary care provider shortages, and face 

other access and use challenges, it is essential that we understand whether these residents 

are able to access and utilize primary care services as needed. Understanding urban and 

rural differences in utilizing health services will be especially important among higher 

risk populations such as tobacco users and those with alcohol or substance abuse needs. 

Because the ACA has a strong emphasis on preventive care, this study will add to the few 

studies that have examined the impact of preventive health service use. Additionally, this 

study will add to the existing body of research examining the effects of Medicaid 

expansion on those newly enrolled by providing the first look at the effects among rural 

residents.  
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Efforts to repeal and replace the ACA may mean millions of people could lose 

their health insurance. Understanding how newly insured individuals access and utilize 

preventive care in rural areas, especially where residents are more dependent on 

Medicaid, will be important as cuts to Medicaid are considered. These cuts have the 

potential to have very different effects on residents and providers in rural parts of the 

United States as compared to those in more urban areas.  
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CHAPTER 2 

BACKGROUND 
 

!  
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Rural Health Disparities 

One of the challenges in studying rural health and rural health disparities comes 

from the fact that there is not one clear definition of what rural is. Rural is seen as a 

multifaceted concept in which it is sometimes defined in relation to the physical or 

geographic environment, others look at aspects of the social environment, and others 

define it in terms of access or proximity to certain types of care or services.64,65 With 

regard to measuring health and health disparities, depending on how rural is defined 

disparities may be incorrectly estimated.66 A clear definition and method for measuring 

urban and rural differences is important for determining grant funding or program 

eligibility.67 Many researchers use a dichotomous definition of urban and rural, often 

based upon county of residence.65,68 Use of such a classification scheme however, 

assumes rural areas are homogenous and may result is hiding real differences that exist.  

Despite these challenges in measuring and defining rural and urban areas, research 

has consistently shown that residents in rural areas have higher rates of chronic diseases, 

risky health behaviors, disability, infant mortality and age-adjusted mortality than their 

urban counterparts.6,9,15 Nationally, mortality rates for adults under the age of 65 are 

highest in nonmetropolitan counties.6 Between 1968 and 2004 disparities in age-adjusted 

mortality rates have steadily increased from 12.5 to 71.6 excess deaths per 100,000 in 

nonmetropolitan areas.69 Much of this increase may be due to the slower pace at which 

mortality rates have decreased for the five leading causes of death in nonmetropolitan 

areas.8 Additionally, geographic disparities in heart disease, hypertension, diabetes, 

cancer, stroke, and chorionic obstructive pulmonary diseases have been found to increase 

as rurality increases.6,15 
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Disparities in rates of diseases between urban and rural residents may be a 

function of health-related behaviors. Adults residing in rural areas are more likely to be 

inactive or report being obese.6,10,15 Smoking is still the leading cause of death and 

disability in the United Stated.70,71 Teens and adults living in the most rural areas are 

more likely to smoke than those in metro areas.6,15 In some regions of the United States, 

there is a two-fold difference in smoking rates between rural and metro residents. Other 

risky health behaviors, such as excessive drinking and drug overdose deaths account for 

about 135,000 deaths per year.72,73 Although rates of alcohol consumption across 

different levels of urbanization appear to be relatively flat on the national level, in the 

Western region of the United States, alcohol consumption increases as population density 

decreases.6 Additionally, residents of rural counties have higher rates of drug-related 

deaths including deaths from opioids as well as higher rates of opioid misuse.74,75 

Preventive Care – Importance, Access and Barriers 

Access to and use of services from primary care providers is important in the 

health and wellbeing of individuals.76 Those who access care through a primary care 

provider are more likely to be vaccinated, receive appropriate and necessary tests, receive 

health counseling, and necessary services to manage chronic conditions.21,77 These people 

are, in turn, less likely to develop infectious diseases or more complicated chronic 

conditions that require advanced or more expensive medical treatment.77 Underutilization 

of preventive care has been shown to result in the failure to identify potentially serious 

health issues, help in the early management of diseases and reduce unnecessary care.19 

Research has shown there is an association between increased primary care 

provider availability and reduced mortality rates, preventable hospitalizations, low birth 
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weight, improved self-rated health status, as well as decreased inequalities in self-

reported health across levels of socio-economic status.21,76,78 Additionally, physician 

interventions have been found to significantly increase tobacco quit rates79,80 and are 

shown to be cost effective among those who abuse alcohol.79 Some believe that 

emphasizing preventive care services may even help reduce certain health inequities 76 

and may mitigate some of the adverse effects social determinants play on overall 

population health.21 

Multiple factors have been found to influence the use of primary care services. 

These include individual barriers due to cost of care such as having health insurance, out-

of-pocket payments or socioeconomic status; longer wait times; provider supply and 

availability; and transportation barriers60,81-86 In the United States, those who lack health 

insurance are less likely to receive or access preventative care services.87 A survey 

examining complexities in accessing and utilizing preventive care among low-income 

adults found that system-level barriers such as insurance coverage; financial barriers; and 

access barriers such as transportation or appointment availability were reported more 

often than individual or provider-level barriers.88 Additionally, the study found that 

individual, provider and system-level barriers were all associated with delays in receiving 

needed medical care as well as forgoing care.88 Research has indicated that having a 

primary care physician is associated with receipt of preventive health services.84 

Continelli et al. (2010) found that as the rate of primary care doctors increased per capita, 

so too did the odds of having a primary care physician.84 Adults in Oregon newly 

enrolled in Medicaid identified reasons for not utilizing care after gaining insurance 
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including: confusion about what services were covered; perception they did not need 

care; not being satisfied with the care they did receive; and barriers in access to care.89 

Persons who reside in rural areas may be more likely to have trouble or not be 

able to access preventive health care. A study comparing medical care access in rural and 

metropolitan areas found that, while provider supply and availability was not an barrier, 

rural residents did have more financial barriers in obtaining care.60 Additionally, residents 

of rural areas often have further to travel to receive health care services.15,60 A review 

examining the association between transportation and health care access found that most 

of the studies included identified the distance and time needed to get to a provider were 

barriers to preventive care utilization.83 Allen et al. (2017) found that among new 

Medicaid enrollees in rural Oregon, distance to care was a barrier to accessing care by 

most survey respondents and many reported forgoing any type of care because of 

transportation issues.90  

Other research has pointed to neighborhood structures that impact access to and 

use of health care. Despite a wide range of definitions and measures used to study 

neighborhoods, a review looking at the association between neighborhood effects and 

health found evidence of neighborhood effects across multiple health outcomes.91 Other 

studies found an association between neighborhood socioeconomic status and health 

service utilization. Children with asthma in lower SES neighborhoods have higher rates 

of emergency department readmissions than those residing in more advantaged 

neighborhoods, even after controlling for individual-level characteristics92. A study of 

health care use found that persons living in poorer neighborhoods used more health 

services, particularly physician services, than those residing in more advantaged 
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neighborhoods93. Independent of individual effects, recommended health screenings used 

to identify cancers have been found to be less likely to happen, or occur later, in lower 

SES neighborhoods.94-96 Without taking nighborhood factors into account, we may not 

truely understand the impact individual level characteristics play. 

Continuity of Enrollment and Care 

Having health insurance is one factor related to accessing needed and 

recommended health care. Not only is having insurance important, but being 

continuously enrolled in health insurance is associated with increased utilization of any 

type of health service. Research has found that those with as little as a one to three month 

gap in insurance were significantly less likely to have a usual source of care and they 

were significantly more likely to delay care because of cost.97 Furthermore, continuity of 

coverage has been shown to be a significant predictor in better access, increased quality 

and decreased cost of care.36,37 Studies indicate that individuals coming off periods with 

intermittent coverage may require a catch-up period before they access and utilize 

preventive services at the same rate as those without gaps in coverage.35,36,98,99 Others 

suggest that those coming off periods without insurance may have “pent up demand” and 

may have higher costs and greater need for care at the beginning of their enrollment.37  

Individuals who gain health insurance after a period with none have fewer 

physician visits, but significantly more hospital emergency department and outpatient 

visits.100 Almost 20% of adults living in the United States have had a gap in coverage for 

at least part of the previous year.97 Originally established in 1986, The Transitional 

Medical Assistance (TMA) under Medicaid requires states to continue Medicaid benefits 

to some that would otherwise lose coverage for an additional 4 months. A 2008 law 
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extended that period of coverage to anywhere from 6 months to one year.101 This 

additional coverage, however, is periodically set to expire. A report to the Congress on 

Medicaid and CHIP has recommended making 12-months of continuous enrollment for 

adults, similar to what is in place for CHIP, more permanent.102 

Research indicates that Medicaid enrollees are particularly vulnerable to gaps in 

coverage, often referred to as “churn.” Churn may happen because of changes in income; 

switching between private and public insurance options; or changes in Medicaid 

eligibility, any of which could result in a change in eligibility and may in turn lead to a 

gap in or complete loss of coverage.103 Prior to the Affordable Care Act and Medicaid 

expansion, the probability of new enrollees remaining on Medicaid with no gap in 

coverage for a full year was 38%.38 Because higher rates of rural residents are insured by 

Medicaid104 they may be particularly vulnerable to churn as compared to urban 

counterparts. 

Medicaid and Medicaid Expansion 

Since the start of 2013, the rate of those uninsured in the United States has fallen 

dramatically. It is estimated to have dropped from 20.3% in 2012 to 11.5% as of the 

beginning of 2016.105 A large reason for these improvements were provisions within the 

Affordable Care Act (ACA) which resulted in most states expanding Medicaid eligibility 

at the end of 2012.105,106 As of early 2016, an estimated 20 million people are now 

covered by health insurance because of the ACA.105 Many of the those newly enrolled in 

Medicaid were found to have been previously uninsured, the majority of whom where 

uninsured for a year or longer.107 While Medicaid expansion has been found to be one of 
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the key drivers in reducing the rate of those uninsured, state policies and outreach efforts 

also play a role in reducing the uninsured population.108 

In addition to providing health insurance to more people, one of the goals of the 

ACA is to improve health outcomes. Along with increasing the number of people eligible 

for Medicaid, the ACA also expanded coverage for preventive and wellness services and 

now mandates no cost-sharing for many of these services.77 Preventive services covered 

include evidence based screening and counseling, tobacco cessation, immunizations, 

screening and other preventative services for children and youth, and preventative 

services for women.109,110 The law also mandates expansion of substance abuse coverage 

and service delivery integration with the goal of better integrating substance abuse 

services with physical health care.111 Studies have shown that Medicaid expansion has 

successfully improved access to and use of health care as well as decreased 

uncompensated costs for the health care system.112-115 

A review of 108 studies looking at the impact of Medicaid expansion found that, 

overall, expansion states have had an increase in preventive care visits among those 

newly enrolled.112 The increase in preventive care visits may be the result of the ACA 

and Medicaid expansion reducing financial barriers to access needed medical care.116 

Additionally, patients newly enrolled in Medicaid post-expansion were more likely to 

obtain tobacco treatment than commercially insured patients. This may be especially 

important given smoking rates among Medicaid enrollees is nearly twice that of persons 

commercially insured.117 

In 2008 the state of Oregon opened its Medicaid program, OHP, to low-income 

adults through a lottery system of waitlisted names. This early expansion effort created a 
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sort of natural experiment whereby those enrolled could be studied and compared to 

those who remained on the waitlist, but were not selected through the lottery. One study 

found significant increases in office visits and some preventive screenings among new 

enrollees, but no change in emergency department visits.57 Another study looking at 

patients who accessed services through community health centers compared those newly 

enrolled to those not selected through the lottery.57 Those newly enrolled were found to 

have significantly more primary care visits, but no difference in behavioral health care 

visits was found. 

A more recent study of the Oregon Experiment examined primary care utilization 

rates comparing those with at least 12 months of continuous coverage prior to the OHP 

lottery to newly insured OHP enrollees and “returning enrollees” who had been insured 

some time in the two years prior to the lottery.118 They found that new and returning 

enrollees had significantly lower primary care utilization rates in the first three months as 

compared to those continuously insured. However, by four months, rates of both newly 

and returned insured persons surpassed those of the continuously insured group. Rates of 

primary care utilization did not differ significantly after 1-year of coverage. Their 

findings suggest that it takes time to find and establish a medical home. 

It should be noted that Oregon’s early expansion efforts were on a much smaller 

scale than the expansion resulting from the ACA and did not include the individual 

mandate further increasing the rate of those with health insurance. Furthermore, these 

early expansion efforts did not change mandates for covered services and were prior to 

Oregon’s own health system transformation efforts. Combined, these factors may result 
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in very different outcomes for those newly enrolled as well as returning and continuously 

enrolled persons on Medicaid. 

Medicaid Expansion among Rural Populations 

Because rural areas often face shortages in primary care providers, there has been 

concern that the increase in the insured population would be more likely to overwhelm 

providers in rural areas.58,62 However, a survey of rural physicians found they did not 

report feeling overwhelmed by the increase in visits due to Medicaid expansion.119 One 

study using simulated requests for primary care appointments found there was an increase 

in appointment availability for Medicaid enrollees, including enrollees in Oregon.61,120 

Two studies using National Health Interview Survey data found conflicting results about 

whether use of primary care providers changed after expansion.62,121  

Sommers et al. (2016) examined the effects of Medicaid expansion in primary 

care provider (PCP) shortage areas and found there were improvements in preventive 

checkup visits and care for chronic conditions in PCP shortage areas in states that 

expanded Medicaid compared to those that did not.122 These improvements, though, were 

smaller in provider shortage areas than they were among the pooled sample. While there 

may be some correlation between PCP shortage areas and rurality, because the study 

designated PCP shortage areas by county, they may not have adequately accounted for 

counties that face PCP shortages in some, but not all parts of the county. Additionally, 

not all rural counties are designated health provider shortage areas and while these rural 

communities may not face provider shortages, may still face other challenges that limit 

preventive care visits.123  
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The state of Wisconsin also underwent early expansion of its Medicaid program in 

2009. Burns et al. (2014) looked at changes in health care utilization among residents in 

rural Wisconsin after expansion.30 The study found an increase in the number of 

preventive care visits among new enrollees as compared to those waitlisted, but 

inconclusive results pertaining to emergency department and behavioral health visits. The 

study did not, however, compare changes in utilization among rural residents to residents 

in urban areas. 

Research by Allen et al. (2017) of Oregon’s 2008 Medicaid lottery compared 

urban and rural residents.90 They found there were no significant differences in the 

treatment effect of Medicaid enrollment among urban versus rural residents. However, 

there were several limitations of their study design. They used a dichotomous urban/rural 

definition based on Rural Urban Continuum Codes (RUCCs) to categorize residents. 

Because RUCCs are based on county of residence, and because there are counties in 

Oregon with rural areas that also have a metropolitan center, this classification scheme 

may have resulted in underestimating any real differences. Additionally, use of a 

dichotomous urban and rural definition may not detect nuances across the urban-rural 

continuum. 

Health System Transformation in Oregon – Coordinated Care Organizations  

Within the state of Oregon, health system transformation has extended beyond the 

Affordable Care Act and Medicaid expansion. In 2012, as part of House Bill 3650, 

Coordinated Care Organizations (CCOs) were established.47,124 With funding and a 

waiver from the Centers for Medicaid and Medicare, Oregon made promises to reduce 

the rate of Medicaid spending from an average of 5.4% to 3.4% while maintaining quality 
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of care.125 Failure to meet those promises could result in substantial financial losses to the 

state. CCOs are similar to Accountable Care Organizations with several key differences; 

they were established to assess the ability to improve access to care and population health 

among Medicaid enrollees as opposed to Medicare enrollees; they are locally governed 

by those who provide care, OHP enrollees, local government officials, and those who 

take financial risk; they have global budgets that may be used with some flexibility; and 

there are benchmarks each CCO is mandated to meet that result in financial incentives or 

penalties.48,50,126 The result of the flexibility within CCOs means each one looks and 

operates a little differently. Fifteen CCOs are currently in operation within the state of 

Oregon after FamilyCare closed its doors on January 31, 2018 (see Figure 1).  

Each CCO is accountable to the State through a set of 17 mandatory quality 

measures that provides financial incentives for improving health outcomes and ultimately 

improve the quality of care provided.49,125 Additionally, the State is accountable to the 

Centers for Medicaid and Medicare for a set of 33 measures, 16 of which overlap with 

CCO metrics.125 These incentives include an emphasis on prevention, evidence-based 

medicine and coordination of care. Included in the list of incentives are metrics for 

enrollment in a patient centered primary care home and tobacco use prevalence.127 

Screening for alcohol and substance misuse has been an incentive metric, but was 

removed for calendar year 2017 until an electronic health record-based measure can be 

developed and this measure will be reinstated as a metric in 2018.127 The 2016 Mid-Year 

Report for CCOs indicates enrollment in a primary care home grew almost 40 percentage 

points from 52% in 2012 to 91% as of September 2016.128 Screening for alcohol or other 



!

24""

substance misuse grew 10 percentage points from 2011 to mid-2016. Because cigarette 

smoking is a new metric, no trends by CCO are reported.  

Each of the 16 CCOs receives a global budget from the State based on the number 

of patients they serve as well as the health of those individuals.125 There is flexibility in 

the way these budgets can be spent, meaning alternative strategies such as bundled 

payments may help put less emphasis on higher quantity over higher quality and CCOs 

are encouraged to tailor strategies to the populations they serve. While CCOs are given a 

global budget, providers are still reimbursed of a fee-for-service basis for services 

included on the OHP Prioritized List. However, CCOs are encouraged to use alternative 

payment strategies to incentivize providers for person-center, comprehensive care.47 

There is some question as to whether providers will buy-in to the CCO model, but early 

reports show that primary care providers are contracting with CCOs.125 Additionally, 

research indicates that as of the end of 2015, CCOs were associated with a 7 percentage 

point decrease in expenditures for five service areas.63  

As of 2017, almost 25 percent of Oregonians are insured through OHP and of 

those, about 90% are enrolled in a CCO.44,128 Each CCO is mandated to provide 

integrated physical, behavioral, and oral health care for their patient population they 

serve. In an effort to better coordinate care for OHP members, CCOs put an emphasis on 

medical homes, referred to as Patient-Centered Primary Care Homes (PCPCHs). The goal 

of CCOs is to have primary care providers deliver the majority of care to OHP enrollees. 

This may require increased communication with patients through the use of Community 

Health Workers, social workers, electronic communication or tele-health. This emphasis 

on prevention will be key to improving health and controlling costs. Though enrollment 
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in PCPCHs has grown, there has been conflicting evidence of the use of primary care 

services post-CCO implementation. One study examining the effect of the first two years 

of CCO implementation found primary care visits decreased along with spending for 

evaluation and management services.63 A 2017 report to the Oregon State Legislature 

found CCOs spent a larger percent of medical spending on primary care than other major 

payer source.129 The percent spent on primary care services by CCOs, however, 

decreased from 2014 to 2015 whereas they increased among all other payer sources. 

With the exception of the Portland-metropolitan area and southwest Oregon, there 

is very little geographic overlap of the CCOs. This means most OHP enrollees are 

assigned to the CCO that covers the ZIP code they reside in. Because CCOs are 

geographically defined they can vary substantially in the number of patients served; from 

221,257 in Health Share of Oregon to 10,952 in PrimaryHealth of Josephine County as of 

the June 2016.128 Additionally, CCOs vary in terms of their demographic make-up128. 

Providers contract with CCOs, but they may contract with more than one CCO.50 A 

provider may not refuse to contract with a CCO if their services are necessary unless the 

reimbursement is not “reasonable” to cover the cost of that service.47  

The combination of closed provider networks, geographically diverse areas and 

populations and flexibility in spending mean there are 16 incubator projects running 

throughout the state of Oregon. While all CCOs have the same general guidelines and 

targets, the variety of services, supports and strategies each one implements may result in 

differences in outcomes among their patient populations. Of note, the Mathematic mid-

Point Evaluation of CCOs stated there has been a “lack of focused attention on the unique 

needs of rural communities.”130  
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The final CCO evaluation report found improvement in many of the quality 

measures they examined relative to how Washington state Medicaid program was 

performing. 131 These findings included decreases in avoidable emergency department 

utilization, an increase in self-reported overall health among CCO enrollees and a 

decrease in overall spending per-member per-month. Additionally, the evaluation found 

improvements in many prevention and wellness care measures including improvements 

in tobacco counseling. However, the evaluation also found that the percent of CCO 

members with any primary care decreased and there were decreases in alcohol or drug 

treatment among CCO enrollees.  

Health System Transformation in Oregon – Patient Centered Primary Care 
Homes  

 The medical home concept was originally put forth by the American Academy of 

Pediatrics in 1967.132 It was not until 2007 that many of the major primary care physician 

organizations came together to outline the Joint Principles of the Patient-Centered 

Medical Home.132 Many of these same principles were adopted to become part of what is 

defined as the main features of a medical home; patient-centered, comprehensive, 

coordinated, accessible, and committed to safety and quality care. The Patient Protection 

and Affordable Care Act made medical homes a central component through the inclusion 

of several provisions to support such efforts. These efforts included time-limited 

supplemental payments to primary care providers who saw Medicaid patients and 

funding for pilot programs such as the Comprehensive Primary Care Initiative 

(CPC).43,133 While not all provisions were directly targeted at Medicaid patients, 

provisions that changed health care delivery within a practice would effect all patients 
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seen within that practice. A review of PCMHs across the United States found they 

improved health outcomes, lowered costs for patients, employers, and insurers, and were 

receiving increasing support from the private and public sector.134 

In 2009 the Oregon legislature passed House Bill 2009 which established the 

Patient-Centered Primary Care (PCPCH) program.51 The Bill also changed payments to 

practices that provided care in a medical home. To further PCPCH efforts in Oregon, they 

were made central component of CCOs.47 CCOs are required to include PCPCHs in their 

network and enrollment in a PCPCH is one of the metrics upon which CCOs are 

incentivized.128 As of the mid-2016, ninety percent of those enrolled in a CCO were also 

enrolled in a PCPCH.128 Currently, CCOs are spending a larger proportion of their total 

medical spending on primary care services as compared to any other major insurer in 

Oregon.129 To become a recognized PCPCH, clinics must meet the following standards; 

accessible, accountable, comprehensive, continuous, coordinated, and patient and family 

centered.53 As of April 2017, there were 655 recognized PCPCHs in Oregon.52 

A 2016 evaluation of the PCPCH program compared service utilization and 

expenditures among those enrolled in a PCPCH compared to those who were not.135 The 

evaluation found significant increases in primary care expenditures and use among 

enrollees. The increases in expenditures for primary care were offset by decreases in 

specialty care, emergency department, and inpatient care expenditures. Additionally, it 

was found the longer a PCPCH was in operation, the larger the increase in primary care 

services.135 The results suggested that for every $1 increase in primary care expenditures, 

there was $13 in saving for clinics in their third year of operation. 
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Another program changing the primary care delivery system in Oregon is the 

Comprehensive Primary Care (CPC) program. At the end of 2012, Oregon was selected 

as one of seven regions to receive funding from the Center for Medicare & Medicaid 

Innovation and CMS to participate. Similar to the PCMH and PCPCH model, the focus of 

the program is to change the delivery of care through access and continuity, preventive 

and chronic care, risk-stratified care, better engagement between the patient and 

caregiver, and improved care coordination.136 While the program is focused on Medicare 

Fee-For-Service (FFS) patients, clinics that were selected to participate were also 

required to provide the same services to all the patients they saw. As of the end of 2014 

participating clinics in Oregon had served 52,559 FFS Medicare patients plus an 

additional 477,910 patients that were not FFS. In Oregon there were significant decreases 

in emergency department utilization in the first two years, but also a significant decrease 

in primary care service use in the first year. It was suggested this may have been due to a 

shift from clinic visits to non-billable alternative methods of care delivery such as tele-

health or care management that were supported through CPC fees as these methods are 

not reported in claims data.136 

Conceptual Model 

The purpose of this study is to understand how those newly enrolled in Medicaid 

across varying levels of rurality utilization preventive and behavioral health services in 

the state of Oregon. Additionally, this study seeks to examine whether the level of 

rurality interacts with continuity of enrollment and if that interaction is associated with 

utilization of preventive and behavioral health services among Medicaid enrollees in 

Oregon. An increasing body of research has found that the health and well-being of a 
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person is more than biology or individual choice, but it is also a function of a person’s 

physical environment, as well as their social and cultural environment.70,137,138 People 

function within a multitude of environmental, organizational, economic and social 

contexts that may influence their behavior including the use of health care services. In 

addition to greater geographic distances to access care, rural residents may also face 

social and cultural differences that impact their utilization of health care services.41,54 

Higher rates of disease in rural areas may be a function of demographic differences 

between urban and rural areas; however, cultural and geographic differences may also 

influence differences in health behaviors and outcomes.  

Neoclassic economic theory suggests that people want to be healthy and to stay 

healthy people demand healthcare.139 Demand for healthcare can be influenced by need 

or desire for services, changes in medicine and medical technology along with changes in 

income or insurance status. However, limited resources may be available to supply the 

amount of care that is actually in demand. This limited supply of healthcare might be 

influenced by limited number of providers or other resources such as space or medical 

equipment.139 Additionally, opportunity costs such as time and distance to care play a 

role in the amount of care actually utilized.  

It is recognized that health care is not a perfectly competitive market. Cost and 

quality of care are usually unknown; most people do not know when they will need care; 

and those who have insurance often don’t have to worry about paying the market price, 

whereas those without insurance are left to pay out of pocket.139 Behavioral economic 

theory suggests that factors such as time discounting and loss aversion mean that people 

are more likely to favor the present over the future and a have a tendency to focus on 
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avoiding losses even if it means engaging in less healthy behavior.140 This might mean 

the time needed to get to or access care may be prioritized over receiving recommended 

preventive or behavioral health care. Additionally, the theory suggests people are limited 

in the information they have available and may make mistakes in assessing risk and are 

often inconsistent in their decision-making.140,141 A person who feels healthy may not 

think they need to see their doctor for a yearly check-up. However, behavioral economic 

theory also suggests people’s choices and decisions can change over time and may be 

influenced by their geographic, social or even cultural environment.140 Individuals may 

behave differently if they have a change in insurance status or change in their copayments 

for health services. 

Andersen’s Behavioral Model of Health Services Use has been used to help 

understand what specific factors may contribute to health service use.25,142,143 In his 

model, Anderson suggests health care use is a function of three components; predisposing 

characteristics, enabling resources, and need factors.25,142,143 Although the initial 

framework did not specifically include contextual factors, he did acknowledge 

geographic accessibility as a contributing factor.144 Later revisions included community 

attributes as a component of health service utilization.142,143 

Predisposing Characteristics 

Predisposing characteristics include demographic factors such as sex or age and 

social structures such as race and ethnicity. Studies have found associated with use of 

health services include age, race, ethnicity, and sex.25,27,145,146 Women have been found to 

use preventive care services more than men.25 Casey et al. (2001) found that those who 
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were older were significantly more likely to receive preventive services.27 However, a 

review of studies found, although age was significant in most, the direction of the 

association varied.25 This same review found that whites were more likely to utilize a 

variety of health care services. Holden et al. (2015), however, found whites were less 

likely to utilize preventive services than Hispanics or African Americans.146  

Enabling Resources 

Enabling resources include individual resources such as income, having health 

insurance and distance to care as well as community resources such as provider or 

healthcare facility availability or social relationships that might come from differing 

neighborhood structures. Research has found that persons newly enrolled in health have 

fewer physician visits and may require at period of time before they utilize services at the 

same rate as those already enrolled.35,36,98-100 Multiple studies, including a review by 

Starfield et al. (2005), have found a relationship between primary care physician supply 

and health status and health outcomes.76,147 The review found that primary care physician 

supply was one mechanism associated with better health. Another review of rural health 

disparities found that much of the variation in health service use and preventable health 

conditions could be explained by socioeconomic factors.11 Neighborhood factors such as 

median household income and percent living below the federal poverty level have also 

been shown to be associated with preventive health service use.148 

Need Factors 

Need factors include both perceived as well as recommended health care. Persons 
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with pre-existing conditions or who feel unwell have been found to be more likely to 

access care than those who feel well.81 However, persons with chronic health conditions 

may be less influenced by distance to care as compared to persons accessing care for an 

acute problem or preventive care.7  

We assume that use of health care services is a function of these demographic 

characteristics, the resources people have available individually, as well as health system 

characteristics and the socioeconomic environment of the communities in which people 

reside, in addition to health need. As these theories relate to the present study, we assume 

that rural areas may face an interaction between short supply of providers along with an 

increased demand for services that may accompany the increase in the number of persons 

with health insurance because of the the ACAs mandate for health insurance along with 

Medicaid expansion. These policy changes may also result in an decrease in the number 

of persons with gaps in coverage.  

In addition, rural residents might face higher opportunity costs in terms of the time, 

distance, or other resources needed to obtain care. The social, cultural, economic and 

environmental differences between those living in rural areas as compared to those in 

more urban areas may influence individual perceptions of the importance of health care 

as well as provider behavior. As such, rural residents may be less likely to utilize 

preventive or behavioral health services than those in urban areas due to the greater 

resources needed to get access to a provider, the lower supply of providers and even 

cultural differences surrounding the utilization of health care. However, through the ACA 

and Medicaid expansion, the increased number of persons with health insurance, lower 

copayments for some types of care along with improvements in continuity of enrollment 
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there may be a shift in the culture surrounding preventive care utilization among rural 

residents in Oregon, especially those who have newly gained insurance. 

(See Figure 2) 

Specific Aims and Hypotheses 

Aim 1: Utilization of Preventive Services Investigate the impact the level of rurality 

had on utilization of preventive care services among new and previous Medicaid 

enrollees in the state of Oregon. Utilization will be measured by whether the person ever 

accessed care and how many times.  

 

Aim 2: Utilization of Behavioral Health Services Investigate the impact the level of 

rurality had on utilization of behavioral health care services among new and previous 

Medicaid enrollees in the state of Oregon. Utilization will be measured by whether the 

person ever accessed care and if so, how many times. 

 

Hypothesis Aim 1 & Aim 2: Given the additional barriers in obtaining care, lack of 

provider availability and increased demand for care, we hypothesized that new Medicaid 

enrollees who reside in more rural parts of Oregon would utilize health care services for 

preventive care, alcohol and substance abuse and tobacco cessation at lower rates than 

among those who reside in more urban areas. Furthermore, we hypothesized that new 

Medicaid enrollees in rural areas would utilize fewer preventive care visits, fewer visits 

for tobacco cessation and fewer visits for alcohol and substance misuse treatment than 

their suburban or urban counterparts. 
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Aim 3: Continuity of Enrollment and Preventive Service Utilization Investigate the 

impact the level of rurality had on utilization of preventive care services among those 

continuously enrolled in Medicaid compared to those with gaps in coverage gaps within 

the state of Oregon.  

 

Aim 4: Continuity of Enrollment and Behavioral Health Service Utilization 

Investigate the impact the level of rurality had on utilization of behavioral health services 

among those who were continuously enrolled in Medicaid compared to those who had 

coverage gaps within the state of Oregon. 

 

Hypothesis Aim 3 & Aim 4: Given the effects continuity of insurance and availability of 

providers has on utilization of preventive and behavioral health services we hypothesized 

that gaps in insurance coverage would have a greater impact on rural residents and that 

rural residents would receive fewer preventive and behavioral health services than urban 

residents.
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Figure 1: Coordinated Care Organization Service Areas 
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Figure 2: Andersen’s Behavioral Model of Health Service Use 
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Overview of Methods 

This study is a quasi-experimental, retrospective cohort study. The study 

population includes adults 18 through 64 years of age who lived in Oregon and were 

enrolled in Medicaid at least one day from 2014 through 2015. We utilized the following 

data sources: Oregon Medicaid claims and eligibility data files, Rural Urban Commuting 

Area data files, American Community Survey data, and Health Resources and Services 

Administration Primary Care Service Area data.  

Data Sources 
!

Medicaid Claims and Medicaid Eligibility 

Medicaid claims and eligibility data from 2012-2015 was obtained from the 

Office of Health Analytics, a division of the Oregon Health Authority.149 

Rural Urban Commuting Area 

The Rural Urban Commuting Area (RUCA) version 2 data file comes from the 

Rural Health Research Center website and was linked to Medicaid data files using the 

2010 ZIP Code relationship file from the U.S. Census.150 RUCA codes are based on 2000 

Census work commuting data and Census Bureau definitions of urbanized areas and 

urban clusters. Urban areas are defined as cities of 50,000 and greater population and 

urban clusters are defined as cities or towns of from 2,500 to 49,999 population.66 To 

create the analytic file, Census tracts were matched to ZIP Code Tabulation Area (ZCTA) 

in the Medicaid data using the crosswalk file obtained from the US Census Bureau. 
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Because some ZIP codes map onto more than one Census tract and some Census tracts 

map onto more than one ZIP code, ZIP codes in our data falling into more than one 

Census tract were assigned to the largest area grouping. 

American Community Survey 

Area-based socioeconomic measure data came from the U.S. Census 5-Year 

estimates 2014 American Community Survey data files.151-153 These are publically 

available data files and Census-tracts were linked to Medicaid data files using the 2010 

ZCTA crosswalk file available from the U.S. Census. ZIP code to Census tract linkage 

followed the same process of that used to link RUCAs to Medicaid data files. 

Primary Care Service Area Data 

Area-based primary care provider information was obtained from the Health 

Resources & Services Administration (HRSA) data warehouse.154 Primary Care Service 

Area (PCSA) data are based on small geographic units that aim to be reflective of patient 

utilization patterns and help account for boundaries within which they are most likely to 

seek primary care services.84 Information on the number of primary care providers by 

Census tract was mapped onto ZCTA using the same procedure as that used to map 

RUCAs to Medicaid data files.  

Outcomes  

Each of the outcome variables, tobacco cessation, substance abuse treatment, and 

prevention services with evidence of effectiveness, were identified using ICD-9 and ICD-

10 codes or CPT codes from the OHP List of Prioritized Services (Appendix B). 
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Preventive Health Services  

A dichotomous variable and was assigned ‘0’ for no preventive service use and ‘1’ for 

any preventive service use in a given month during the study period, 2014 through 2015. 

Preventive services include communicable and infectious disease screening and 

treatment, cancer screening, STI screening, vaccinations, and general wellness exams. 

Additionally, a count variable was created indicating the number of preventive service 

visits received during each calendar year of the study period. 

 

Tobacco Use and Cessation Service  

Tobacco Use: Enrollees were considered current or recent smokers if they had at least 

one of the ICD-9 or ICD-10 codes from the OHP List of Prioritized Services or one of the 

CPT codes for counseling with a physician any time during the period 2012 through 

2015. 

Cessation Services: A dichotomous variable and was assigned ‘0’ for no tobacco 

cessation services received and ‘1’ for any tobacco cessation service received in a given 

month. Additionally, a count variable indicating the number of tobacco cessation services 

received during each calendar year of the study period was created to examine whether 

the number of services received varied. 

 

Alcohol or Substance Abuse and Treatment 



!

41##

Alcohol or Substance Abuse: Enrollees were considered current or recent abusers of 

alcohol or other substances if they had at least one of the ICD-9 or ICD-10 codes from 

the OHP List of Prioritized Services or one of the CPT codes for counseling with a 

physician in the period 2012 through 2015. 

Substance Abuse Treatment: A dichotomous variable and was assigned ‘0’ for no alcohol 

or substance abuse treatment and ‘1’ for any alcohol or substance abuse treatment 

received in a given month. Additionally, a count variable indicating the number of 

alcohol or substance abuse treatment services received during each calendar year of the 

study period was created to examine whether the number of services received varied. 

Main Variables of Interest 

Level of Rurality!" The U.S. Census, Office of Management and Budget (OMB), Rural 

Urban Commuting Codes (RUCCs), Urban Influence Codes (UICs), Rural Urban 

Commuting Areas (RUCAs) and others use many factors to define rurality including: 

population density, adjacency to an urbanized area, degree of urbanization, percent that 

commute to a more urban area for work, or proximity to services.65,68,155-157 These 

boundaries are often based on state, county, ZIP codes or Census tract boundaries and 

they are sometimes built around geographic boundaries as well.68 OMB, RUCCs, and 

UICs all use counties to define urban and rural areas. However, county-based 

classification schemes may be less accurate in how accurately they are able to capture 

rural-urban disparities. This may be particularly problematic in states with geographically 

large counties, such as Oregon68. 
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Hart et al. (2005) suggests, “An appropriate rural and urban taxonomy should (1) 

measure something explicit and meaningful; (2) be replicable; (3) be derived from 

available, high-quality data; (4) be quantifiable and not subjective, and (5) have on-the-

ground validity.”65 RUCAs utilize distance to a city center and commuting flows in 

addition to population size to classify rurality and have been found to be very sensitive to 

demographic changes66. Based on the RUCA classification, and for the purposes of this 

study, rurality is defined as: “Populations that are not within an Urbanized Area (a city of 

50,000 population or greater) and have less than 30% of their work commuting going to 

an Urbanized Area.”66  

Using the RUCA-B classification developed by the Rural Health Research 

Center,150 enrollees were categorized into one of three levels of urbanization and the 

variable assigned as ‘0’ for urban, ‘1’ for large rural city/town, and ‘2’ for small and 

isolated small rural town (see Appendix C for RUCA codes). The level of urbanization 

was defined as follows: 

“Urban”: Metropolitan area (population >50,000) or town of any size with high primary 

commuting flow (30-49%) to an “Urban Core” and/or >30% secondary flow to an 

“Urban Area” 

“Large Rural City/Town”: A micropolitan area (population of from 10,000-49,999) with 

>10% primary commuting flow to an UC and/or <29% secondary commuting flow to an 

Urban Area. 

“Small and Isolated Small Rural Town”: A city/town core with a population size of 

2,500-9,999 with >10% primary commuting flow to a small UC and/or with 10-29% 

secondary commuting flow to a UA or a town with a population core <2,500 with 
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primary commuting flow to a tract outside a UA or UC and/or with >10% secondary 

commuting flow to a UC or 10-29% secondary commuting flow to a UA. 

 

Expansion Enrollee "!A dichotomous variable used to identify those newly enrolled in 

Oregon’s Medicaid program, or person not enrolled at any point during the calendar year 

2013. The variable was assigned as ‘0’ for those previously enrolled in OHP and ‘1’ for 

those newly enrolled. For sensitivity analyses, a less restrictive definition of expansion 

enrollee was used and the variable was assigned as ‘0’ for those previously enrolled in 

OHP and ‘1’ for those newly enrolled. Women enrolled in 2013 due to a pregnancy were 

included in the category for those newly enrolled.  

 

Continuity of Enrollment " Continuity of health insurance results in better access, 

quality and decreased cost of care.37 Medicaid enrolled adults with one year of 

continuous coverage have 2/3 the level of average monthly medical expenditures of a 

person enrolled for 6-months. It has been suggested that 12-month continuous Medicaid 

eligibility for adults, similar to what is already in place for children, should be an option 

used by states to help reduce churn.37,102  A categorical variable was used to capture those 

continuously enrolled in Medicaid for at least 12-months with no gaps in coverage. The 

variable was assigned as ‘0’ for those enrolled continuously throughout the study period 

from 2014 to 2015, as ‘1’ for those enrolled continuously in Medicaid for at least one 

year, but less than the two year study period, and ‘2’ for those enrolled continuously for 

less than one year.  
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Individual Level Covariates 

Because of the potential for discrepancies in demographic information across records, 

especially with regard to race and ethnicity information, all demographic variables were 

assigned using the first recorded value during the study period. 

Age: A continuous variable ranging from 18 to 64. Additionally, to account for non-linear 

relationship between age and health service use, a squared term for age was included in 

the models. 

Race: A categorical variable to capture the race/ethnicity the enrollee most identifies as. 

The variable was assigned as ‘1’ for White, ‘2’ for Black, ‘3’ for American Indian or 

Alaska Native, ‘4’ for Asian, ‘5’ for Native Hawaiian/Pacific Islander, ‘6’ for those who 

select Other as their race and ‘7’ for unknown or missing race. 

Ethnicity: A dichotomous variable assigned as ‘0’ for non-Hispanic, ‘1’ for Hispanic and 

‘2’ for unknown ethnicity. 

Sex: A dichotomous variable assigned as ‘0’ for male, ‘1’ for female and ‘2’ for unknown 

sex 

OHP Eligibility Category: A categorical variable to identify the Medicaid eligibility 

category was assigned as ‘1’ for standard or expansion enrollees, ‘2’ for pregnant 

enrollees, ‘3’ for CAWEM or uncategorized enrollees, and ‘4’ for children (see Appendix 

D for eligibility codes). Because Oregon allows individuals up to 19 years of age to be 

enrolled in the Children’s Health Insurance Program, some persons included in this study 

are categorized as ‘children’. 
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CCO: Individuals were categorized as being enrolled in a CCO in given month or not 

enrolled in a CCO. A dichotomous variable was created and assigned as ‘0’ for not 

enrolled in a CCO and ‘1’ for enrolled in a CCO. 

Health Conditions: Research suggests that persons with chronic health conditions are less 

influenced by geographic distance to care as compared to those receiving care for 

preventive services.7 However, as pointed out by Laditka et al. (2009), using diagnosis of 

chronic diseases as a proxy for health need may itself be associated with use of 

preventive or behavioral health care services; those who already access care are more 

likely to be diagnosed.158 Because of this, controlling for health need may introduce a 

form of endogeneity bias. As such, all models will be run with and without the chronic 

disease indicator as a sensitivity analysis. Using the list of the top ten chronic physical 

health conditions in the United States put together by Rand159 and OHPs List of 

Prioritized Health Services, a dichotomous variable was created and assigned ‘0’ for 

persons with no chronic health conditions and ‘1’ for persons with a chronic health 

condition. Chronic physical health conditions include hypertension, diabetes, chronic 

obstructive pulmonary disorder (COPD), osteoarthritis, asthma, and heart disease (see 

Appendix E for ICD 9 and ICD 10 codes).  

Area-Based Covariates 

Census tracts were developed with the goal of providing geographic units for 

presenting statistical information that would remain relatively stable over time.160 Census 

tracts contain between 1,200 and 8,000 persons, but ideally have a size of 4,000 

persons.160 When possible, they are follow identifiable features, but also follow 

governmental boundaries. Census tracts can vary widely in terms of geographic size. ZIP 
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Code Tabulation Areas (ZCTAs) are assigned by the Census Bureau by using the most 

frequently occurring ZIP code within each Census block and unassigned blocks are 

further examined to identify the most appropriate assignment.161 While Census tract area-

based measures would ideally be used, due to the information available in Medicaid data, 

area-level covariates were based on ZCTAs.162 

Area Based Measures of Socioeconomic Status: Following the work of Drewnowsky et 

al. (2007), three measures of SES were tested for correlation and inclusion in the final 

model. These variables are: median household income, percent of population below 

federal poverty level, and median house value.5 All three measures were obtained from 

the US Census, American Community Survey 2014, 5-year estimates and were ZCTA-

level covariates. Because the American Community Survey data is at the census tract 

level and was then assigned to ZCTAs, any ZCTA with more than one Census tract used 

the Census tract average. The variables were specified as follows for all persons who 

reside within the ZCTA: 

    Median Household Income: models were run using both a continuous variable as well 

as a dichotomous variable using the state average as the cut-point assigned as ‘0’ for a 

ZCTA with median household income above the state average and ‘1’ for a ZCTA with a 

median household income below the state average.  

    Percent of Population Below Federal Poverty Level: models were run using both a 

continuous variable from 0 to 100 indicating the percent of the population below the 

federal poverty level as well as a dichotomous variable using the state average as the cut-

point assigned as ‘0’ for a ZCTA with a smaller percentage of the population living 
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below the poverty level than the state average and ‘1’ for a ZCTA with a larger 

percentage of the residents living below the poverty level than the state average. 

    Median House Value: models were run using both a continuous variable as well as a 

dichotomous variable using the state average as the cut-point assigned as ‘0’ for a ZCTA 

with median house values above the state average and ‘1’ for a ZCTA with a median 

house values below the state average. 

    Health Provider Availability: Increased primary care physician supply has been found 

to be associated with better health outcomes.163 However, physician supply is found to be 

lower in rural areas as compared to urban settings.15,60 Inclusion of provier supply should 

produce estimates of the residual effects of rurality including factors such as qulatiy of 

care or cultural differences. However, as noted by Ladikta et al. (2009), inclusion of 

primary care provider supply is not without limitations.158 While its inclusion should 

produce estimates of the residual effects of rurality on utilization of health services, it 

may over adjust estimates of the effect of rurality on health outcomes if PCP supply is a 

prominent factor that limits access in rural areas. Therefore, models were run with and 

without this variable.  

Using the Primary Care Service Area (PCSA) data file containing the number of 

primary care providers per 1,000 population, a continuous variable was constructed. 

Because the PCSA data is available at the Census tract level, Census tracts were assigned 

to ZCTAs based on the same method used to map all other Census tract covariates onto 

ZCTAs. 

Stata software, version 12.1 was used for data management and all analyses 

performed in this study.164  
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Empirical Framework 

Linear Probability Models 

Linear probability models (LPMs) apply Ordinary Least Squares (OLS) 

regression to binary variables and assume there is a linear relationship between the 

independent variables and outcome of interest. They can be useful, and have often been 

used, to estimate the predicted probability of health service utilization after Medicaid 

expansion.57,104,115,121  

One of the main advantages of LPMs is their coefficients are easy to interpret, 

particularly interaction terms. As Buis (2010) points out, interaction terms in non-linear 

models are challenging, at best, to interpret and requires more complex computation of 

the marginal effects.165,166 Coefficients obtained from linear probability models, including 

the coefficients of interaction terms, are the marginal effects. Regardless of the model 

selected, the direction and level of significance of the interaction term in non-linear 

models and linear probability models should remain the same. 

When using LPMs three main OLS assumptions may be violated: 1. 

heteroskedastic errors, or variablity of the errors may be inconsistent for different values 

of the predictor, 2. clustering of the error term if errors are not independent of one 

another, or 3. the potential for nonsensical predictions, or predicted probabilities that fall 

outside the 0 – 1 range.  With regard to the first and second issues, they have little 

consequence with regard to the estimated regression coefficient, only the uncertainty of 

that coefficient.167 To help address the issue of heteroskedasticity, we used clustered-

robust standard errors, with clustering on the individual to help account for within-person 
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variation. Additionally, research has found that use of linear regression models results in 

misleading significance tests when compared to logistic regression models, only with 

small samples.167 Because the present study has a large sample size, that should not be a 

problem. To confirm the level of significance and directionality of our estimated effects, 

we ran both LPMs and logistic regression models to compare results and compared 

average marginal effects from both models. With regard to the potential for nonsensical 

predictions, we found that less than 3% of the predicted probabilities fell outside the 0-1 

interval for all outcomes. To further examine the impact those estimate might have of the 

results, LPM trimmed models were run, restricted to those estimates that fell within the 0-

1 range.  

In addition to the potential for the violation of OLS assumptions, estimates 

obtained from LPMs are subject to three main sources of endogeneity bias: omitted 

variable bias when the explanatory variables included in the regression model are 

correlated with the error term, measurement error, and reverse causality. Presence of any 

one of these factors could result in biased estimates. Fixed-effects models are one method 

used to help address issues of endogeneity by utilizing within-individual variation over 

time to help remove bias due to unmeasured individual characteristics that are correlated 

with the outcome.168 In the case of the present study, use of a fixed-effects model may 

also help to address bais that may arise due to individual movement between RUCAs 

during the course of the study period. Persons who move from one RUCA to another, for 

example from a small rural area to an urban area, may use services differntly from those 

living in an urban area.  
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Fixed-effects model, however, ignore between-person variation. This can come at 

a cost as it may result in producing much higher standard errors. Additionally, fixed 

effects models assume that these unobservable, omitted variables are time-invariant and 

they do not allow for any time-invariant, person-level characteristics to be estimated. In  

the present study, two of the main variables of interest, whether an individual is newly 

enrolled or previously enrolled in Medicaid and the length of time a person is 

continuously enrolled in Medicaid, are both time-invariant covariates. However, fixed-

effects models may still be useful to check for the potential for omitted variable bias. As 

such linear fixed effects models and trimmed, linear fixed effects models were used to 

compare the relative magnitude of the difference in the main variables of interest that are 

time varying to estimates obtained from LPMs, time LPMs and logistic regression 

models. 

To measure the impact of rurality on health service use among new Medicaid 

enrollees, we included an interaction term. For each outcome of interest, we estimated the 

following LPM regression model separately for each of the first two aims: 

 

Pr!(!!"# = 1) = !! + !! !"#$%&'(%! ∗ !"#$!" + !!! !"#$%&'(%! ∗ !"#$! + !!!!"

+ !!!! + ! 

The comparison group for each model were previous enrollees living in urban 

areas where !!"# represents a binary health care utilization outcome for individual i living 

in RUCA category r at month t. Expansion is a binary variable equal to ‘1’ if the 

individual is newly enrolled in Medicaid and ‘0’ if they were previously enrolled prior to 

expansion (i.e. any time during 2013). RUCA is a categorical variable equal to ‘1’ if they 
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live in an urban area, ‘2’ if they live in a large rural town, and ‘3’ if they live in a small or 

isolated small rural town. Time is a linear trend. The coefficient for !! is an estimate of 

the association between the level of rurality on new Medicaid enrollees on the predicted 

probability of receiving health services in a given month. The coefficient !! is an 

estimate of the association between those newly enrolled in Medicaid and month post-

Expansion on the predicted probability of receiving health services in a given month. !! 

is a vector of time-invariant individual-level covariates: age, sex, race, and ethnicity. !!" 

is a vector of time-varying covariates for each individual including: CCO, OHP eligibility 

category, and whether they had a diagnosis for a chronic condition in a given year in 

addition to the number of primary care providers in the ZIP code they reside in and ZIP-

level median home value. We used clustered-robust standard errors with clustering at the 

individual level to account for within person correlation.  

For aims 3 and 4, we extended the first model in the following way: 

Pr !!"# = 1 = !! + !! !"#$%&'(%! ∗ !"#$!" + !!! !"#$%!"#$! ∗ !"#$!

+ !! !"#$%#&%$'! ∗ !"#$!" + !! !"#$%#&%$'! ∗ !"#$%&'(%! + !!!!"

+ !!!! + ! 

Building off the modle used to estimate Aims 1 and 2, categorical variable for 

length of continuous coverage was added (!"#$!"#!$%). Additionally, an interaction term 

for length on continuous coverage by level of rurality (!"#$%#&%$'! ∗ !"#$!") and an 

interaction term for length of continuous coverage by expansion type (!"#$%#&%$'! ∗

!"#$%&'(%!) were added to the model to estimate differences in the effect of continuous 

Medicaid coverage by level of rurality and expansion type. 
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All individual-level covariates were included in the regression models. Given the 

interest in the effects of other covariates on health care utilization and the theoretical 

basis for their inclusion, all covariates were kept in regardless of whether they are found 

to not be of statistical significance at the 0.05 level or not.  

RUCAs capture the effect of work commuting flows and population density. 

Additionally, inclusion of area-based measures such socioeconomic status and provider 

supply will produce estimates of the residual effects of rurality on access to care. These 

measures of rurality fail to account for things such as rural culture, care-seeking 

behaviors, effectiveness of providers, or the culture competency of providers. However, 

because these area-based measures are important components of the rural health care 

experience, their inclusion may over adjust, and wash out differences in the estimated 

effects of rurality we are interserted in understanding. As such, models were run with and 

without provider supply and area-based SES using person-month fixed-effects. 

Final Models 

Using a series of multivariate linear probability models, we compared utilization 

of health services among new Medicaid enrollees across varying levels of rurality. The 

main variables of interest in each of the models included level of rurality the enrollee 

resided in during a given month, whether they were newly enrolled in Medicaid and a 

variable indicating month. For Aim 3 and Aim 4, continuity of coverage was also 

included as a main variable of interest. Models used a binary variable for new enrollees 

interacted with a categorical variable for level of rurality allowing us to examine differing 

patterns of utilization among new enrollees as compared to those previously enrolled 

across RUCAs. In addition, the binary variable for new enrollees was interacted with a 
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time variable for month post expansion to control for any secular trends in service 

utilization among those newly enrolled in Medicaid. 

Regression models also controlled for enrollee sex, age, race, ethnicity, Medicaid 

eligibility category, CCO they were enrolled in, and whether they had at least one chronic 

condition. Models also controlled for ZIP code level characteristics including number of 

primary care providers per 1,000 population, median home value and percent of 

population below the federal poverty level. 

For persons with no ZIP code available, an additional RUCA category was 

created for ‘missing’. Persons with a missing RUCA category were examined to test for 

differences in person-level characteristics compared to those with available ZIP codes. 

This information is presented in the descriptive tables, however, these persons were 

excluded from final analyses. 

Regression-adjusted estimates are presented using the predicted rate of each of 

outcome by person-month.  

Research Question 1 

A linear probability regression model was fit to test the effect of the level of rurality on 

ever receiving any preventive care services in a given month among new Medicaid 

enrollees in Oregon. Due to the intrinsic heteroskedasticity in linear probability models, 

clustered-robust standard errors with clustering on an individual were obtained for all 

point estimates. Additionally, count models were used to estimate the effect of rurality on 

the number of preventive services received in a calendar year. Persons eligible for at least 

one month in a calendar year were considered eligible for the entire year. Frequency 
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distributions of the number of preventive services received in a calendar year were 

obtained first.  

Negative binomial regression is often used for over-dispersed count data and due 

to the over-dispersion of zeros for all outcomes; negative binomial regression models 

were fit. Sensitivity analyses were run using a cutoff of at least 6-months of eligibility in 

a year to be considered eligible for the entire year.  

Research Question 2a & 2b 

Separate linear probability regression models were fit to test the effect of the level 

of rurality on ever receiving any amount of behavioral health care services for tobacco 

cessation services among tobacco users or substance abuse treatment for substance 

abusers among new Medicaid enrollees in Oregon. Due to the intrinsic heteroskedasticity 

in linear probability models, clustered-robust standard errors with clustering on an 

individual were obtained for all point estimates. Additionally, count models were used to 

estimate the effect of rurality on the number of cessation services received by tobacco 

users and substance abuse treatment services received by substance abusers in a calendar 

year. Persons eligible for at least one month in a calendar year were considered eligible 

for the entire year. Frequency distributions of the number of services received in a 

calendar year were obtained first.  

Negative binomial regression is often used for over-dispersed count data and due 

to the over-dispersion of zeros for all outcomes; negative binomial regression models 

were fit. Sensitivity analyses were run using a cutoff of at least 6-months of eligibility in 

a year to be considered eligible for the entire year. 
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Research Question 3 

A linear probability regression model was fit to test the effect continuity of 

coverage has on preventive health service utilization among new Medicaid enrollees and 

those previously enrolled in Oregon across differing levels of rurality. Due to the intrinsic 

heteroskedasticity in linear probability models, clustered-robust standard errors with 

clustering on an individual were obtained for all point estimates. 

Research Question 4a & 4b 

Separate linear probability regression model was fit to test the effect continuity of 

coverage has on receiving behavioral health services for alcohol and substance abuse 

treatment and tobacco cessation among new Medicaid enrollees and those previously 

enrolled in Oregon across differing levels of rurality. Due to the intrinsic 

heteroskedasticity in linear probability models, , clustered-robust standard errors with 

clustering on an individual were obtained for all point estimates. 

Sensitivity Analyses 

We also conducted additional analyses to test the assumptions of our models and 

to assess the sensitivity of our results. Sensitivity analyses included rerunning all models 

omitting the indicator variable for 1. presence of a chronic condition, 2. the CCO each 

individual was enrolled in to test whether being enrolled in a CCO had any influence on 

the outcomes of interest, 3. using RUCA-C categorization where small rural and isolated 

small rural towns are borken into separeate groups to determine whether there were 

significant differences in results between the most rural areas in Oregon, 4. using an 

alternate, less restictive definition for those newly enrolled that included women who had 
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been enrolled in Medicaid in 2013, but had been enrolled due to pregnancy, and 5. 

Omitting ZIP code level covariates. 

Missing Data 

Observations with missing data ZIP code on all eligibility records were not able to 

be assigned to a RUCA category, but were assigned as ‘unknown’. While they were not 

included in the final analyses, they were examined to see if they differed in terms of sex, 

age and/or race or ethnicity from those who were not.  

IRB Approval 

An IRB determination form for the use of the Medicaid eligibility and Medicaid 

Claims data files was submitted to Oregon State University, and the study was 

determined to be IRB exempt. All other data sources are publicly available and did not 

require IRB approval. To ensure the security of the Medicaid Claims and Eligibility data, 

all data was be stored electronically on a secure server maintained by Oregon State 

University Information Services. Only researchers granted permission by the university 

had access to the secure files. 

!  
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CHAPTER 4 

RESULTS 
 

!  
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Analytic Sample 

Nearly one million unique persons were enrolled in OHP for at least one day 

during the post-expansion years 2014 and 2015. They contributed a total of 15,281,308 

Medicaid eligible person-months. Of the eligible person-months, 83% were from 

individuals residing in an urban area, 14% from persons residing in a large rural city or 

town, and 4% from persons living in a small or isolated small rural city or town (Table 

1a). Less than 1% of the study population was categorized as being in an unknown or 

missing RUCA.  

A total of 523,450 persons newly enrolled in Oregon’s Medicaid program at some 

point during 2014 or 2015 (Table 1b). Compared to American Community Survey 5-year 

estimates of Oregon’s population from 2016, those enrolled in Medicaid in 2014 or 2015 

were, on average, more likely to be female (55.5% versus 50.5%), less likely to be white 

(64.0% versus 85.1%), and be more likely to be Hispanic (15.5% versus 12.3%).  

 

Summary Statistics 

Study Population 

Table 1a presents person-month demographic characteristics of those enrolled in 

Medicaid for at least one day during the study period, by level of rurality. Overall, those 

living in urban areas were quantitatively younger (39.2 years of age versus 41.4 years 

age), more racially diverse (64.5% white versus 70.3% white) and more ethnically 

diverse (16% Hispanic versus 14.7% Hispanic). They were more likely to live in an area 

with a higher median household income ($52,247 versus $43,159), less likely to have a 

diagnosis of a chronic condition some time during the study period (28.0% versus 
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33.8%). Additionally, those living in urban areas were more likely to live in a ZIP code 

with more primary care providers per population than those residing in small or isolated 

small rural parts of Oregon (140 per 1,000 versus 13 per 1,000). Across each level of 

rurality, the percent of eligible person-months contributed by those newly enrolled in 

Medicaid as of the beginning of 2014 was 57.7% in urban areas, 54.9% in large rural 

towns, and 57.1% in small rural towns.  

Between RUCA Movement 

Table 2 presents the frequency and percentage of persons that moved from one 

RUCA to another during the study period. The total number of persons who moved from 

a rural area was smaller than the total number from urban or large rural town. However, 

as a percentage of total residents, 13.1% of rural residents moved to a larger RUCA 

compared to only 1.4% of urban residents that moved to a smaller RUCA. Of those that 

moved during the study period, 40.1% of that movement was to an urban area. It should 

be noted that this movement does not account for a person who may move from one 

small rural area to another.  

Continuity of Enrollment 

Table 3 presents the frequency and percent of person eligible months stratified by  

length of continuous enrollment in Medicaid during the study period and RUCA. There 

was little variation between RUCAs in the percent of eligible person months contributed 

by those enrolled continuously for each categorical length of time. In urban areas, 58.7% 

of eligible person months were contributed by those who were continuously enrolled for 

the entire length of the study period compared to 58.3% of eligible person months among 
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those residing in small or isolated rural towns. However, there were significant 

differences the in percent of eligible person months contributed by those enrolled for the 

entire study period, those enrolled continuously for at least one year, but less than two, 

and those enrolled for less than one year continuously  (p < 0.001). In urban parts of 

Oregon, 58.7% of eligible person-months were contributed those enrolled continuously 

the length of the study period compared to 33.3% contributed by persons enrolled 

between one and two years, and 21.8% by those enrolled continuously for less than one 

year. 

Covariates 

Pairwise correlations between each of the covariates and each of the outcomes 

found no evidence of multicollinearity (Table 4). Pairwise correlation tests were also run 

between the area-based social deprivation covariates and we found that median 

household income was highly correlated with both percent of population below the 

federal poverty level (-0.747, p < 0.001) and median home value (0.696, p < 0.001). 

Furthermore, percent of population below the federal poverty level was not significant in 

any models. Therefore, the final models included only the covariate for median home 

value as an indicator of area-deprivation. 

Outcomes 

The unadjusted rate for use of  services for each outcome of interest in a given 

month by level of rurality are presented in Table 5. During the enrtire study period, for all 

outcomes of interest, there were quantitatively higher rates of service utilization among 

persons residing in large rural cities as compared to those in urban areas or small rural 
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towns. Examination of trends by month found those residing in large rural towns utilized 

quantively more preventive services (Figure 3), cessation services among smokers 

(Figure 4) and alcohol and substance abuse treatment among those with a diagnosis for 

substance abuse (Figure 5) each month of the study period than those in urban or small 

rural towns. Unadjusted rates of service use by month for each outcome of interest by 

RUCA showed there was some variation by month, but trends across each level of 

rurality appeared to follow similar patterns. 

Stratified by expansion and non-expansion enrollees, time trends for each 

outcome of interest found expansion enrollees utilized quantitaively fewer services for 

the length of the study period. However, examination of service utilization among new 

enrollees found most of the increase in service use occurred within the first few months 

of the study period (Figure 6 - Figure 8) followed by a period where service use leveled 

off. In the two years post-ACA, expansion enrollees and those previously enrolled 

showed fairly consistent trends in preventive service utilization (Figure 6). Expansion 

enrollees who smoked (Figure 7) or had an alcohol or substance abuse diagnosis (Figure 

8) utilized quantitatively fewer treatment services at the start of the study period, 

however, they showed increasing trends in service utilization from the beginning of 2014 

through the end of 2015. 

 

Aim 1: Preventive Service Use among New Enrollees by Rurality 

Utilization of preventive services by Medicaid enrollees in Oregon in a given 

month was found to vary significantly by level of rurality (Table 6). The predicted 

probability of preventive service use in a given month among urban enrollees was 20.7 
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percent. Those living in small rural towns utilized 1.6 percentage points fewer preventive 

services in a given month than those living in urban areas (p < 0.001) and 1.5 percentage 

points fewer than those in large rural towns. However, no significant difference in the 

probability of preventive service use was found among those living in urban areas and 

those in large rural towns. Persons newly enrolled in Medicaid were 6.2 percentage 

points less likely to receive preventive services than those who had previously been 

enrolled (p < 0.001). However, rurality was found to have a significant, positive effect on 

those who were newly enrolled in Medicaid who lived in small rural towns (1.6 

percentage points, p < 0.001) as well as among those residing in large rural towns (0.6 

percentage points).  

Although the probability of receiving preventive services among previous 

enrollees was significantly higher than for those who were newly enrolled in Medicaid, 

we found a small, but significant, negative time trend in service used among all enrollees 

(-0.001, p < 0.001). Conversly, the predicted probability of service use among those 

newly enrolled in Medicaid was a small, but significant, increase over time (0.07 

percentage points, p <0.001).  

We found significant differences in the rate of utilization by demographic 

characteristics as well (Table 6). Women were significantly more likely to utilize 

preventive services than men (6.8 percentage points, p < 0.001), as were those who were 

non-Hispanic (0.5 percentage points, p < 0.001). Older persons utilized more preventive 

services than younger enrollees, although this relationship was found to have a non-linear 

relationship. Compared to white Medicaid enrollees, those categorized as black, Asian, 

Native Hawaiian and those with an unknown race utilized significantly fewer preventive 
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services. American Indian and Alaskan Natives and those reported as “Other” race, 

however, utilized significantly more preventive services than white Medicaid enrollees. 

Having been diagnosed with a chronic condition during the study period or in the two 

years prior was the biggest predictor of receiving preventive services in a given month. 

Those with a diagnosis were 53.3 percentage points more likely than those without to 

utilize preventive services (p < 0.001).  

For individuals enrolled in a CCO, the predicted probability of receiving 

preventive services in a given month was 7.8 percentage points higher than for those not 

enrolled in a CCO (p < 0.001). Additionally, the OHP eligibility category during the 

month the preventive service was received was found to be significantly associated with 

the probability of receiving services in a given month. Those enrolled as “Expansion” or 

“Standard” enrollees were significantly more likely to utilize preventive services than 

those enrolled for pregnancy (-1.0 percentage points, p < 0.001), those enrolled as 

children (-4.2 percentage points, p < 0.001) or those enrolled in CAWEM or any other 

eligibility category (-9.0 percentage points, p < 0.001). A one unit increase in the number 

of primary care providers per population was found to have a very small but significant, 

positive effect of the receipt of preventive health services. 

Number of Services Received 

Negative binomial regression models were fit to determine if the number of 

preventive services received in a calendar year varied by level of rurality. Estimated 

effects found little variation in the receipt of preventive care services across levels of 

rurality (see Appendix A). However, there was significant variation among the newly 

enrolled in Medicaid as compared to those previously enrolled.  
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Those previously enrolled in Medicaid living in urban areas received preventive 

health services at a rate 20% higher than those in small rural towns. The rate of difference 

in preventive service use among new enrollees was only 6% higher for those in small 

rural or large rural town compared to those in urban areas. However, the difference 

between urban residents who had previously been enrolled in Medicaid and those newly 

enrolled was much greater. Previous enrollees utilized preventive services at a rate 94% 

higher than those newly enrolled. Among small rural residents, the difference was 80% 

greater for previous enrollees and 85% greater for those residing in large rural towns. 

Tests for Validity of Linear Probability Models 

Results from the final linear probability model found that 2.6% of estimates fell 

outside of the 0-1 range. The estimated effects and level of significant for all variables 

included in the model were similar between the final linear probability and the linear 

probability model restricted to observations were the predicted probability fell within the 

0-1 range (Table 7). Furthermore, the direction and level of significance of all 

coefficients were the same in the linear probability model as they were in the logistic 

regression model (Table 7). To test for the possibility of omitted variable bias, a fixed 

effects linear recession model was also estimated. The magnitude of the effect of rurality 

of receipt of preventive health services among expansion enrollees was similar between 

the linear probability model and fixed effects model. 

Sensitivity Analyses 

Sensitivity analyses found the main variables of interest retained significance and 

directionality across all models except the exclusion of the CCO enrollment variable and 
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the alternate definition of expansion enrollee (Table 8). Being enrolled in a CCO during 

the month service was received had the greatest effect of use of preventive services 

among those residing in more rural parts of Oregon. Additionally, removal of the CCO 

covariate resulted in preventive service use in large rural towns being significantly less 

than those in urban areas. The alternate definition of expansion enrollee that included 

women who had been enrolled in 2013, but only due to pregnancy, similarly resulted in 

preventive service use in large rural towns being significantly less than those in urban 

areas. Use of the RUCA-C classification, which separated small from isolated small rural 

towns, found those in isolated rural areas used fewer services than those in small rural 

towns. Additionally, the effect of rurality on those newly enrolled had less of an effect on 

enrollees in isolated rural towns than in small rural towns. Having a chronic disease 

diagnosis had the largest effect on receipt of preventive care among those newly enrolled 

in Medicaid, but also had a positive effect on those residing in small rural towns. The less 

restrictive variable used to define the newly enrolled population suggests that women 

enrolled solely for the purpose of a pregnancy may utilize services different once enrolled 

more permanently or for other reasons.  

 

Aim 2: Behavioral Health Service Use among New Enrollees by Rurality 

The predicted probability of using tobacco cessation services among urban 

smokers in a given month was 23.5 percent and 25.4 percent for substance abuse 

treatment services for substance abusers. Residents of small or isolated rural towns 

utilized significantly fewer behavioral health care services for both tobacco cessation (1.5 

percentage point less, p<0.001) and alcohol or substance abuse treatment (1.8 percentage 
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point less, p=0.014) than those in urban or large rural (Table 9 and Table 10). Persons 

residing in large rural towns received 0.5 percentage points more tobacco cessation 

services than those in urban areas (p < 0.001), but we found no difference in service use 

for those receiving alcohol or substance abuse treatment (p = 0.122). 

 Similar to findings for preventive service use, those newly enrolled in Medicaid in 

Oregon used significantly fewer behavioral health care services than those who had 

previously been enrolled. Those newly enrolled with a diagnosis for tobacco dependence 

were 5.2 percentage points less likely to receive cessation services in a given month than 

those previously enrolled (p< 0.001, Table 9). New Medicaid enrollees with a diagnosis 

for alcohol or substance abuse were 6.3 percentage points less like to receive treatment in 

a given month than those previously enrolled (p < 0.001, Table 10). However, increasing 

levels of rurality were found to be positively associated with receipt of behavioral health 

services among new enrollees. Expansion enrollees residing in small or isolated rural 

parts of Oregon were 1.7 percentage points more likely to have received tobacco 

cessation services than new enrollees in urban areas if they had a tobacco diagnosis (p < 

0.001, Table 9) and 1.7 percentage points more likely to have received treatment for an 

alcohol or substance abuse diagnosis than expansion enrollees in urban areas (p < 0.001, 

Table 10). Similar to those residing in small rural towns, we found a significant, positive 

interactive effect between new enrollees and those living in large rural areas for the 

receipt of tobacco cessation service (0.4 percentage points, p < 0.001). 

 For each additional month over the study period we found a very small, but 

significant decrease in the utilization of tobacco cessation and substance abuse treatment 

services among smokers and substance abusers (0.1 percentage points, p < 0.001). 
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Coversely, among those newly enrolled in Medicaid, the predicted probability of tobacco 

cessation and substance abuse services increased very slightly over the study period (0.2 

percentage points, p < 0.001) .  

 The utilization of behavioral health services in a given month was found to differ 

across demographic groups. Women were nearly 5 percentage points more likely to have 

received either tobacco cessation or alcohol or substance abuse treatment than men in a 

given month (p < 0.001). We also found significant differences in receipt of services by 

race and ethnicity. Hispanics were 1.5 percentage points less like to utilize tobacco 

cessation services and 2.1 percentage point less likely to utilize substance abuse treatment 

services (p < 0.001). Compared to white enrollees blacks, Asians, Native Hawaiians, and 

those with an unknown race were less likely to utilize services. American Indian and 

Alaskan Natives and those categorized as ‘Other’ race were more likely than white 

enrollees to have utilized or received behavioral health services. Increasing age was also 

positively associated with an increase in service use. Having a diagnosis for a chronic 

condition was the greatest predictor of receipt of behavioral health services for both 

tobacco cessation and substance abuse services. 

Medicaid eligibility group was also significantly associated with receipt of 

services. Those enrolled as ‘Expansion’ or ‘Standard’ members were more likely than 

pregnant, CAWEM, children or otherwise uncategorized members to have received 

behavioral health services. Tobacco users enrolled in a CCO were 6.3 percentage points 

more likely to receive cessation services in a given month than those not enrolled in a 

CCO (p < 0.001). Substance abusers enrolled in a CCO were 6.1 percentage points more 

likely to receive treatment in a given month than those not enrolled (p < 0.001). Although 
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the number of primary care providers per population had a very small but significant, 

positive effect on receipt of cessation services for tobacco users (p < 0.001), it had no 

effect on receipt of alcohol or substance treatment (p = 0.868).  

Number of Services Received 

Negative binomial regression models were fit to determine if the number of 

tobacco cessation or alcohol or substance abuse treatment services received in a calendar 

year varied by level of rurality. Estimated effects found little variation in the receipt of 

cessation or substance abuse treatment services across levels of rurality (see Appendix A). 

However, our study found significant variation among the newly enrolled in Medicaid as 

compared to those previously enrolled.  

Non-expansion smokers living in urban areas utilized cessation services at a rate 

19% higher than those in small rural areas. Among expansion enrollees, there was no 

difference. The rate of cessation services among urban enrollees was 53% higher for 

those previously enrolled as compared to those who were newly enrolled. In small, rural 

towns, the rate of cessation service utilization was 34% higher for previously enrollees as 

compared to those newly enrolled in Medicaid.  

Non-expansion enrollees that resided in large rural cities with a diagnosed alcohol 

or substance abuse issue utilized substance abuse treatment services at a rate 9% higher 

than those in small rural towns and 6% higher than those in urban areas. Among residents 

of urban areas, those previously enrolled utilized treatment services 62% higher than 

those newly enrolled. Previously enrollees who were residents of small rural areas 

utilized treatment services at a rate 43% higher than expansion enrollees. 
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Tests for Validity of Linear Probability Models 

Results of the final linear probability model found that 0.2% of estimates for 

cessation services and 0.3% of estimates for alcohol or substance abuse treatment fell 

outside of the 0-1 range. The estimated effects and level of significant for all variables 

included in the models for cessation and for substance abuse treatment were similar 

between the final linear probability models and the linear probability models restricted to 

estimates with a predicted probability that fell within the 0-1 range (Table 11 & Table 

12). The direction and level of significance for all coefficients in both linear probability 

models for tobacco cessation were the same as the logistic regression models (Table 11). 

The direction and significance for all coefficients were the same in both linear probability 

models for substance abuse treatment, but varied in the level of significance for large 

rural towns between the linear probability models and logistic regression model (Table 

12). Furthermore, linear fixed effects models were used to determine the potential for 

omitted variable bias in the estimated effects. For both tobacco cessation services use and 

substance abuse treatment services, the marginal effect size was similar between the 

linear probability models and fixed effects models. 

Sensitivity Analyses 

 Sensitivity analyses found the main variables of interest retained significance and 

directionality across all models for both tobacco cessation and alcohol and substance 

abuse treatment except in the case of the alternate definition of the expansion population 

(Table 13 & Table 14).  

Cessation Services: The less restrictive variable used to define those newly 

enrolled in Medicaid had the greatest effect on the predicted probability of the utilization 
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of tobacco cessation service use among residents of small rural towns. Additionally, the 

effect on residents in large rural towns became non-significant. Enrollment in a CCO had 

a positive effect on those residing in rural areas as well as those newly enrolled in 

Medicaid in the utilization of tobacco cessation services. Use of the RUCA-C 

classification, which separated small from isolated small rural towns, found those in 

isolated rural areas used significantly fewer services than those in small rural towns. 

While there was a positive effect on rural expansion enrollees as compared to urban 

enrollees, the effect on enrollees in isolated rural towns was not as large as it was in small 

rural towns for both cessation and substance abuse treatment. Having a chronic disease 

diagnosis had a positive effect on use of cessation services for both rural enrollees and 

those newly enrolled in Medicaid. 

Alcohol and Substance Abuse Treatment Services: The less restrictive variable 

used to define those newly enrolled in Medicaid had the greatest effect on the predicted 

probability of the utilization of alcohol or substance abuse treatment in more rural parts 

of Oregon. Furthermore, the estimated effects of those in large rural towns became 

negatively significant. CCOs had a positive effect of both rural enrollees as well as new 

enrollee use of substance abuse treatment. The RUCA-C classification found those in 

isolated rural areas used fewer services than those in urban areas, and this effect was 

significant. Although rurality still had a positive effect on expansion enrollees, the effect 

on enrollees in isolated rural towns was not as large as it was in small rural towns for 

substance abuse treatment. Having a chronic disease diagnosis was positively associated 

with the use of substance abuse treatment services in rural areas as well as among 

expansion enrollees. Census level covariates had no effect on the variables of interest. 
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Aim 3: Continuity of Coverage - Preventive Service Use 

 Continuity of coverage was found to have a significant effect on preventive 

service use (Table 15). Those continuously enrolled for at least two years were 4.9 

percentage points more likely than those continuously enrolled for one to two years and 

5.2 percentage points more likely than those continuously enrolled for less than one year 

to use preventive care services in a given month. Living in the most rural parts of Oregon 

was found to have less of an effect on length of time a person was enrolled. The predicted 

probability of receiving preventive services in a given month for those in urban areas 

enrolled the entire study period was 22.0 percent, but 3.7 percentage points lower for 

those enrolled continuously for less than one year. Those living in small rural areas, 

however, utilized 2 percent point fewer services than those living in urban areas. 

Although new Medicaid enrollees utilized preventive care services at a 

significantly lower rate than those previously enrolled in Medicaid, shorter periods of 

enrollment had less impact on new enrollees. Previous Medicaid enrollees who had been 

continuously enrolled for more than 2 years were 5.2 percent points more likely to utilize 

preventive services than those enrolled for less than one year. However, among new 

enrollees there was only a 2.4 percentage point difference between the two groups. 

Tests for Validity of Linear Probability Models 

 We found that 2.8% of the predicted probabilities from the final linear probability 

feel outside the 0-1 range. Estimates from the truncated model restricted to those 

estimates that fell within the 0-1 range were nearly identical to those obtained from the 

final model and maintained the same level of significance (Table 16). Additionally, 
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results from the logistic regression model maintained the same level of significance. The 

estimated effects obtained from the fixed effects model were nearly identical to the LPM 

indicating omitted variable bias was likely not an issue. 

Sensitivity Analyses 

 Having a chronic disease diagnosis had the greatest effect on the continuity of 

enrollment variables (Table 17). It was found to have a positive effect on those living in 

more rural parts of Oregon as well as on those newly enrolled in Medicaid. Enrollment in 

a CCO and the alternate variable defining those newly enrolled in Medicaid had the 

greatest effect on continuity of enrollment among those in more rural areas, and were 

both found to be positively associated with the use of preventive care services. 

Significant differences in preventive service use were found between Medicaid enrollees 

living in isolated rural towns and those in urban areas. However, they were found to use 

more than those in small rural towns. Finally, both Census level covariates, the number of 

primary care providers and median home value had a small, but significant effect on 

preventive service use in more rural towns. The main variables of interest were found to 

retain significance and directionality except for estimates for large rural town from the 

model excluding chronic disease, use of RUCA-C classification and the model excluding 

the Census level covariates.   

Aim 4: Continuity of Coverage – Behavioral Health Service Use 

 OHP members enrolled continuously for the length of the study period used 

significantly more cessation or substance abuse treatment services than those enrolled for 

shorter periods of time (p < 0.001) (Table 18 and Table 19). While this study found that 
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those who lived in small rural towns utilized fewer services overall, our study found less 

difference in the rate of service utilization by length of enrollment than among those who 

lived in urban areas. The difference was also smaller among those living in large rural 

areas for tobacco cessation services, but they were significantly more likely to receive 

treatment for tobacco cessation than those in urban areas or small rural towns (Table 18). 

The predicted probability of receiving tobacco cessation among urban smokers who were 

continuously enrolled the length of the study period was 24.2 percent compared to 22.8 

percent among urban smokers enrolled continuously for less than one year. Smokers 

residing in small rural towns enrolled the full study period had the same predicted 

probability of receiving cessation services as those enrolled for less than one year 

continuously (23.3 percent, p < 0.001).  

Similar patterns of treatment service use among were found among alcohol and 

substance abusers. Those residing in small rural towns received fewer treatment services 

in a given month than those in urban areas, but length of continuous enrollment had less 

of an effect on rural than urban residents (Table 19). Urban residents continuously 

enrolled the entire study period were 1.1 percentage points more likely to receive 

substance abuse treatment. Among enrollees in small rural, those enrolled less than one 

year continuously were 0.2 percentage points more likely to receive services. We found 

no significant difference between the two groups in large rural towns (p = 0.328). 

 As with cessation services, our study showed greater differences in receipt of 

treatment by continuity of enrollment between those previously enrolled in Medicaid and 

those newly enrolled. The predicted probability of substance abuse treatment in a given 

month among previous enrollees enrolled the length of the study period was 6.5 



!

74##

percentage points higher as compared to new enrollees enrolled the same length of time. 

Furthermore, the longer a pervious enrolled had coverage, the greater the predicted 

probability of receiving treatment. Among new enrollees, those continuously enrolled 

less than one year utilized significantly more substance abuse treatment services than 

those enrolled for one to two years (2.6 percentage points, p < 0.001) or those enrolled 

the length of the study period (2.4 percentage points, p < 0.001). 

Tests for Validity of Linear Probability Models 

 The predicted probability from the final linear probability models, we found that 

0.1% of the predicted probabilities for cessation service use and 0.2% of the predicted 

probabilities for substance abuse treatment fell outside the 0-1 range. Estimates obtained 

from restricted linear probability models fit using estimates that fell within 0-1 range for 

both tobacco cessation and substance abuse treatment were nearly identical to those 

obtained from the full models (Tables 20 & 21). Logistic regression model estimates for 

both models retained significance and directionality as did estimates obtained from the 

fixed effects models. 

Sensitivity Analyses 

Tobacco Cessation Services: Among the sensitivity analyses run, having a chronic 

disease diagnosis had the greatest impact on cessation service utilization among those 

with shorter lengths of continuous enrollment, particularly those in rural areas (Table 22). 

Enrollment in a CCO had a large, positive effect on cessation service use among those 

enrolled continuously for less than one year and a larger, positive effect on those in small 

rural areas. Using the RUCA-C classification, we found that continuity of enrollment had 
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less of an effect on those in isolated rural towns than those in urban towns, but there were 

significant differences between those in isolated towns and urban areas. The less 

restrictive definition for those newly enrolled in Medicaid found that the inclusion of 

additional persons who had been enrolled prior to Medicaid expansion because of a 

pregnancy resulted in larger disparities in cessation service use among those with shorter 

lengths of continuous coverage, particularly in more rural parts of Oregon, but also 

among new enrollees with shorter lengths of continuous coverage. Census level 

covariates were found to have a small, but negative effect on cessation service use. 

Substance Abuse Treatment: Having a chronic disease diagnosis had the greatest 

positive effect on the receipt of substance abuse treatment services among those 

continuously enrolled for less than the study period, but the largest effect on treatment 

was among those continuously enrolled for less than one year living in small rural towns 

(Table 23). Enrollment in a CCO had a similar, yet slightly smaller, positive impact on 

substance abuse treatment services among those continuously enrolled for less than one 

year living in rural towns as having a chronic disease diagnosis. Additionally, having a 

chronic disease diagnosis had a large, positive effect of receipt of treatment services 

among those newly enrolled in Medicaid. We found that by using the less restrictive 

expansion definition there were greater differences in the use of substance abuse 

treatment between those enrolled the entire study period and those enrolled for shorter 

lengths of time as well as greater disparities by continuity of enrollment in more rural 

areas. Use of the RUCA-C classification found that those living in isolated rural areas 

were significantly less likely to receive substance abuse treatment services than those in 

urban areas, but more likely than those in small rural towns. Additionally, those living in 
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isolated rural areas had less variation by length on continuous enrollment than those 

living in small rural areas. Census level covariates had a small, but negative impact of 

receipt of substance abuse services.
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Figure 3: Trends in Preventive Service Use by RUCA and Month, 2012 to 2015 
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Figure 4: Trends in Cessation Service Use Among Smokers by RUCA and Month, 2012 to 2015 
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Figure 5: Trends in Substance Abuse Treatment Among Abusers by RUCA and Month, 2012 to 2015 
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Figure 6: Trends in Preventive Service Use by Medicaid Enrollment Type, 2012-2015  
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Figure 7: Trends in Cessation Service Use Among Smokers by Medicaid Enrollment Status, 2012-2015 
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Figure 8: Trends in Substance Abuse Treatment Among Abusers by Medicaid Enrollment Status, 
2012-2015 
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Table 1a: Oregon Medicaid Enrollees Person-Months 2014-2015 
  Urban Large 

Rural City 
Small/Isolated 
Small Rural 

Uncatego
rized Total 

Medicaid Enrollees      
Expansion Enrollees 57.74 54.9 57.08 73.5 57.3 

Non-Expansion Enrollees 42.26 45.1 42.92 26.5 42.7 
       

Age (mean) 39.19 40.32 41.43 38.93 38.6 
18-21 years 7.74 7.95 7.01 8.84 7.7 
22-35 years 38.10 34.75 32.04 35.90 37.40 
36-50 years 29.34 28.15 28.79 32.63 29.20 
51-64 years 24.82 29.16 32.16 22.62 25.70 

Race    
  White 64.57 75.2 70.32 66.14 66.3 

Black 3.82 0.67 0.43 2.92 3.3 
Asian 3.03 0.62 0.44 0.74 2.6 
AI/AN 1.3 2.49 6.48 2.97 1.7 
NHPI 0.36 0.24 0.17 0 0.3 
Other 2.87 2.41 3.17 2.36 2.8 

Unknown/Missing 24.05 18.37 18.99 24.83 23.1 
Ethnicity    

  Hispanic 16.02 13.85 14.65 14.21 15.7 
Non-Hispanic 79.9 81.92 80.82 81.47 80.2 

Unknown/Missing 4.08 4.24 4.52 4.33 4.1 
Sex    

  Female 55.33 55.92 55.83 50.4 55.4 
Male 44.67 44.08 44.17 49.6 44.6 

CCO Enrollment    
  Yes 74.86 72.04 69.3 21.59 74.25 

No 25.14 27.96 30.7 78.41 25.75 
OHP Eligibility Category    

  Standard/Expansion 76.15 77.58 77.34 77.22 76.4 
Pregnant 13.97 14.62 13.99 15.93 14.1 

CAWEM/Unrecognized 8.61 6.5 7.47 6.82 8.3 
Children 1.27 1.31 1.2 0.03 1.3 

SES    
  Median household 

income 52,247 43,092 43,159 N/A 50,629 
% Below FPL 17.7 18.7 18.1 N/A 17.9 

Median house value 259,355 199,093 196,663 N/A 248,605 
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Table 1a: Oregon Medicaid Enrollees Person-Months 2014-2015 (cont.) 
 
PCPs per 1,000    

  Average # of PCPs 140 36 13 N/A 121 
Chronic Condition    

  Chronic Condition 35 41.7 40.6 29.2 36.1 
No Chronic Condition 65 58.3 59.4 70.8 63.9 

 
 
! !
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Table 1b: Oregon Medicaid Enrollees Frequency, 2014-2015 
  Urban Large 

Rural City 
Small/Isolated 
Small Rural 

Uncateg
orized Total 

Medicaid Enrollees     
 Expansion Enrollees 436,468 71,573 22,320 352 315,539 

Non-Expansion 
Enrollees 252,864 48,054 14,508 113 530,713 

      
 Age (mean) 38.8 39.8 40.7 38.9 
 18-21 years 52,721 9,757 2,618 33 65,203 

22-35 years 273,586 43,355 12,616 173 329,702 
36-50 years 200,341 33,306 10,515 153 244,148 
51-64 years 162,684 33,209 11,079 106 207,199 

Race    
  White 434,271 88,615 25,831 310 549,027 

Black 25,159 880 172 10 26,221 
Asian 20,000 751 168 6 20,925 
AI/AN 9,102 2,938 2,299 9 14,348 
NHPI 2,743 309 66 0 3,118 
Other 22,054 3,044 1,151 19 26,268 

Unknown/Missing 176,003 23,090 7,141 111 206,345 
Ethnicity    

  Hispanic 108,117 16,190 5,141 65 129,184 
Non-Hispanic 553,146 98,524 30,141 373 682,184 

Unknown/Missing 28,069 4,913 1,546 27 34,555 
Sex    

  Female 375,201 66,024 20,374 248 461,847 
Male 314,131 53,603 16,454 217 384,405 

CCO Enrollment    
  Yes 488,799 81,703 24,116 106 

 No 200,533 37,924 12,712 359 
 OHP Category    

  Expansion 516,515 91,471 27,976 347 636,267 
Pregnant 99,463 18,416 5,584 89 123,602 

CAWEM/Uncategorized 65,258 8,330 2,863 28 76,456 
Children 8,096 1,410 405 1 9,927 

Chronic Disease 
Diagnosis    

  Yes 193,028 40,685 12,417 127 272,331 
No 496,304 78,942 24,411 338 573,921 

Unique person-age is based on age in RUCA 
!
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Table 2: RUCA Moves (2014 - 2015) 
  

  

Number of 
Changes 

Number of 
Unique 
Persons 

% Persons in 
RUCA that 

Moved 
urban to large rural 7,104 6,905 1.00% 

large rural to urban 7,156 6,943 5.80% 

small rural to urban 2,833 2,763 7.50% 

urban to small rural 3,095 3,035 0.44% 

large rural to small rural 2,042 2,002 1.67% 

small rural to large rural 2,107 2,052 5.57% 

Total 24,926 17,375 2.09% 
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Table 3: Continuity of Enrollment - Person Eligible Months 

Continuity (2014-2015) Urban Large Rural 
City 

Small/ 
Isolated 
Small 
Rural 

Uncatego
rized 

Enrolled Entire Study Period 7,382,158 1,230,329 357,313 1,688 
58.71 58.84 58.27 44.82 

Enrolled > 1 yr Continuously < 2 yrs 3,977,279 658,213 195,508 1,652 
31.63 31.48 31.88 43.87 

Enrolled < 1 year Continuously 1,213,973 202,377 60,392 426 
9.66 9.68 9.85 11.31 

Pearson chi2 = 76.51; p < 0.001 
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Table 4a: Pairwise Correlations 

  Preventive Cessation 
ETOH 

Treatment 

Urban -0.013 -0.017 -0.014 
Large Rural 0.013 0.017 0.014 
Small Rural 0.002 0.003 0.003 

Female 0.082 0.066 0.068 
White 0.079 0.081 0.086 
Black 0.005 0.003 0.003 
AI/AN 0.010 0.011 0.012 
Asian -0.008 -0.013 -0.015 
NHPI -0.011 -0.010 -0.011 

Other Race -0.008 -0.010 -0.011 
Unknown Race -0.085 -0.084 -0.089 

Hispanic -0.043 -0.044 -0.478 
Age 0.122 0.123 0.122 

CCO 0.104 0.093 0.097 
PCP -0.024 -0.026 -0.027 

Median Home Value -0.023 -0.025 -0.023 
Median Income -0.027 -0.028 -0.028 

% Below FPL 0.010 0.008 0.010 
100% Enrollment 0.213 0.200 0.206 

 
NOTE: All correlations were significant at the 0.001 level 

  
 
 

Table 4b: Pairwise Correlations, Area-Based SES Indices 

  
Median 

Home Value 
Median 
Income 

% Below 
FPL 

Median Home Value 1.00 
  Median Income 0.696** 1.00 

 % Below FPL -0.398** -0.747** 1.00 
* p < 0.05  ** p < 0.001 

   



 

89##

Table 5: Unadjusted Rate of Service Use in a Given Month by RUCA 
All Eligible Persons Urban Large Rural 

City 
Small/Isolated 
Small Rural 

Preventive Services 20.37% 22.39% 21.13% 

     
Tobacco Services - Among Smokers 23.33% 25.06% 23.65% 

     
Alcohol/Substance Abuse Services - 
Among Abusers 25.21% 26.69% 25.33% 

 
 
 
 

Table 5b: Unadjusted Rate of Service Use in a Given Month by RUCA 
and Expansion Type 

  URBAN 
LARGE RURAL 

CITY 
SMALL RURAL 

TOWN 

All Eligible Persons Expansion 
Non-

Expansion Expansion 
Non-

Expansion Expansion 
Non-

Expansion 

Preventive Services 16.87% 25.14% 19.14% 26.35% 18.57% 24.54% 

            
Tobacco Services - 
Among Smokers 21.39% 25.34% 23.41% 26.66% 22.84% 24.49% 

            
Alcohol/Substance 
Abuse Services - 
Among Abusers 

22.95% 27.57% 24.81% 28.53% 24.20% 26.53% 
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Table 6: Aim 1–Differential Impact of Rurality on Preventive Service Utilization 
  Coef. Std. Err. P-value 95 % CI 
Expansion Enrollee -0.0619 0.0007 <0.001 -0.0633 -0.0606 

 
     RUCA B 
     Large Rural Town -0.0013 0.0010 0.199 -0.0033 0.0007 

Small Rural Town/Isolated -0.0163 0.0017 <0.001 -0.0197 -0.0129 

 
     Expansion X RUCA B 
     Expansion/Lg Rural 0.0059 0.0012 <0.001 0.0035 0.0083 

Expansion/Sm Rural 0.0157 0.0021 <0.001 0.0115 0.0198 

 
     Expansion X Month 0.0006 <0.0001 <0.001 0.0005 0.0007 

Female 0.0683 0.0004 <0.001 0.0675 0.0691 

 
     Hispanic 
     Yes -0.0049 0.0006 <0.001 -0.0060 -0.0038 

Unknown/Missing -0.0196 0.0010 <0.001 -0.0216 -0.0177 

 
     Race 
     Black -0.0234 0.0011 <0.001 -0.0256 -0.0211 

AI/AN 0.0305 0.0017 <0.001 0.0271 0.0339 
Asian -0.0321 0.0012 <0.001 -0.0343 -0.0298 
NHPI -0.0474 0.0029 <0.001 -0.0531 -0.0418 
Other 0.0098 0.0012 <0.001 0.0075 0.0121 

Unknown/Missing -0.0269 0.0005 <0.001 -0.0279 -0.0259 

 
     Age 0.0058 0.0001 <0.001 0.0056 0.0060 

Age Squared -0.0001 <0.0001 <0.001 -0.0001 0.0000 
Time -0.0007 <0.0001 <0.001 -0.0008 -0.0007 

 
     OHP Category 
     Pregnant -0.0099 0.0006 <0.001 -0.0110 -0.0088 

CAWEM/Uncategorized -0.0903 0.0007 <0.001 -0.0916 -0.0890 
Children -0.0415 0.0013 <0.001 -0.0441 -0.0389 

 
     Chronic Disease Dx 0.5329 0.0007 <0.001 0.5315 0.5342 

CCO 0.0779 0.0005 <0.001 0.0769 0.0788 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.0000 
Median Home Value 0.0000 <0.0001 <0.001 0.0000 0.0000 
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Table 7: Aim 1 Validity  

  Final Model Truncated LPM Logistic Fixed-Effects 
Expansion Enrollee -0.0619** -0.0656** -0.4587** (omitted) 
  

    RUCA B 
    Large Rural Town 0.0013 -0.0017 -0.0095* 0.0003 

Small Rural Town/Isolated -0.0163** -0.0169** -0.1067** -0.0023 
  

    Expansion#RUCA_B 
    Expansion/Lg Rural 0.0059** 0.0073** 0.0542** 0.0044 

Expansion/Sm Rural 0.0157** 0.0166** 0.1081** 0.0147** 

     ** p < 0.01    * p < 0.05 
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Table 8: Aim 1 Sensitivity 

  
Final 

Model 

Without 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariate 

Expansion Enrollee -0.062** -0.092** -0.072** -0.062** -0.072** -0.062** 
  

      RUCA B 
      Large Rural Town -0.001 0.000 -0.004** -0.013 -0.005** 0.001 

Small Rural Town/Isolated 0.02** -0.020** -0.021** -0.018** -0.024** -0.016** 
Isolated Town 

   
-0.015** 

    
      Expansion#RUCA_B 

      Expansion/Lg Rural 0.006** 0.004** 0.007** 0.006** 0.010** 0.006** 
Expansion/Sm Rural 0.016** 0.015** 0.020** 0.023** 0.023** 0.016** 

 Expansion/Isolated Town  
  

0.008** 
  ** p < 0.01    * p < 0.05 
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Table 9: Aim 2 - Differential Impact of Rurality on Cessation Service Use, 
Smokers 
  Coef.  Std. Err.  P-value 95% CI 
Expansion Enrollee -0.0522 0.0008 <0.001 -0.0538 -0.0506 

 
     RUCA B 
     Large Rural Town 0.0051 0.0011 <0.001 0.0030 0.0073 

Small Rural Town/Isolated -0.0145 0.0019 <0.001 -0.0181 -0.0108 

 
     Expansion X RUCA B 
     Expansion/Lg Rural 0.0043 0.0014 0.002 0.0016 0.0070 

Expansion/Sm Rural 0.0165 0.0024 <0.001 0.0118 0.0212 

 
     Expansion X Month 0.0019 <0.0001 <0.001 0.0018 0.0020 

Female 0.0470 0.0005 <0.001 0.0460 0.0479 

 
     Hispanic 
     Yes -0.0151 0.0007 <0.001 -0.0165 -0.0137 

Unknown/Missing -0.0190 0.0012 <0.001 -0.0213 -0.0167 

 
     Race 
     Black -0.0331 0.0013 <0.001 -0.0356 -0.0306 

AI/AN 0.0252 0.0019 <0.001 0.0215 0.0288 
Asian -0.0458 0.0014 <0.001 -0.0486 -0.0430 
NHPI -0.0445 0.0039 <0.001 -0.0522 -0.0368 
Other 0.0062 0.0014 <0.001 0.0034 0.0090 

Unknown/Missing -0.0185 0.0006 <0.001 -0.0197 -0.0172 

 
     Age 0.0080 0.0001 <0.001 0.0077 0.0082 

Age Squared -0.0001 <0.0001 <0.001 -0.0001 -0.0001 
Time -0.0012 <0.0001 <0.001 -0.0013 -0.0012 

 
     OHP Category 
     Pregnant -0.0239 0.0006 <0.001 -0.0251 -0.0227 

CAWEM/Uncategorized -0.0442 0.0014 <0.001 -0.0471 -0.0414 
Children -0.0383 0.0015 <0.001 -0.0412 -0.0354 

 
     Chronic Disease Dx 0.4611 0.0007 <0.001 0.4597 0.4626 

CCO 0.0630 0.0006 <0.001 0.0618 0.0641 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.000 
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Table 10: Aim 2 - Differential Impact of Rurality on ETOH Treatment, 
Substance Abusers 
  Coef.  Std. Err.  P-value 95% CI 
Expansion Enrollee -0.0634 0.0009 <0.001 -0.0651 -0.0617 

 
     RUCA B 
     Large Rural Town 0.0000 0.0012 0.989 -0.0023 0.0023 

Small Rural Town/Isolated -0.0177 0.0020 <0.001 -0.0217 -0.0138 

 
     Expansion X RUCA B 
     Expansion/Lg Rural 0.0066 0.0015 <0.001 0.0037 0.0094 

Expansion/Sm Rural 0.0168 0.0026 <0.001 0.0118 0.0218 

 
     Expansion X Month 0.0023 <0.0001 <0.001 0.0022 0.0024 

Female 0.0491 0.0005 <0.001 0.0481 0.0502 

 
     Hispanic 
     Yes -0.0209 0.0008 <0.001 -0.0224 -0.0193 

Unknown/Missing -0.0205 0.0013 <0.001 -0.0229 -0.0180 

 
     Race 
     Black -0.0366 0.0014 <0.001 -0.0392 -0.0339 

AI/AN 0.0256 0.0020 <0.001 0.0217 0.0295 
Asian -0.0557 0.0015 <0.001 -0.0587 -0.0527 
NHPI -0.0510 0.0041 <0.001 -0.0590 -0.0430 
Other 0.0051 0.0015 0.001 0.0022 0.0081 

Unknown/Missing -0.0224 0.0007 <0.001 -0.0237 -0.0210 

 
     Age 0.0091 0.0001 <0.001 0.0088 0.0093 

Age Squared -0.0001 <0.0001 <0.001 -0.0001 -0.0001 
Time -0.0012 <0.0001 <0.001 -0.0012 -0.0011 

 
     OHP Category 
     Pregnant -0.0273 0.0007 <0.001 -0.0286 -0.0260 

CAWEM/Uncategorized -0.0618 0.0015 <0.001 -0.0647 -0.0590 
Children -0.0445 0.0016 <0.001 -0.0477 -0.0413 

 
     Chronic Disease Dx 0.4777 0.0007 <0.001 0.4763 0.4791 

CCO 0.0610 0.0006 <0.001 0.0598 0.0623 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.0000 
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Table 11: Aim 2 Cessation Validity 
   

  Final Model Truncated LPM Logistic Fixed Effects 
Expansion Enrollee -0.0522** -0.0522** -0.3403** (omitted) 
  

    RUCA B 
    Large Rural Town 0.0051** 0.0051** 0.0323** 0.0028 

Small Rural Town/Isolated -0.0145** -0.0144** -0.0869** 0.0026 
  

    Expansion#RUCA_B 
    Expansion/Lg Rural 0.0043** 0.0043** 0.0297** 0.0046 

Expansion/Sm Rural 0.0165** 0.0165** 0.1020** 0.0195** 

     ** p < 0.01    * p < 0.05 
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Table 12: Aim 2 ETOH Validity 
   

  Final Model Truncated LPM Logistic Fixed Effects 
Expansion Enrollee -0.0634** -0.0635** -0.3930** (omitted) 
  

    RUCA B 
    Large Rural Town < 0.000 < 0.000 0.0007 0.0011 

Small Rural Town/Isolated -0.0177** -0.0177** -0.1027** 0.0014 
  

    Expansion#RUCA_B 
    Expansion/Lg Rural 0.0066** 0.0066** 0.0410** 0.0071 

Expansion/Sm Rural 0.0168** 0.0168** 0.0988** 0.0133* 

     ** p < 0.01    * p < 0.05 
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Table 13: Aim 2 Cessation Sensitivity 

  Final 

Without 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariates 
Expansion Enrollee -0.052** -0.077** -0.060** -0.052** -0.065** -0.052** 
  

      RUCA B 
      Large Rural Town 0.005** 0.006** 0.002* 0.005** 0.001 0.005** 

Small Rural Town (Isolated) -0.015** -0.019** -0.019** -0.020** -0.026** -0.015** 
Isolated Small Town 

   
-0.009** 

    
      Expansion#RUCA_B 

      Expansion/Lg Rural 0.004** 0.003* 0.005** 0.001** 0.010** 0.004** 
Expansion/Sm Rural 0.017** 0.016** 0.020** 0.024** 0.029** 0.017** 

  
   

0.009** 
  ** p < 0.01    * p < 0.05 
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Table 14: Aim 2 ETOH Sensitivity 

  Final 

Wihtout 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariates 
Expansion Enrollee -0.063** -0.089** -0.071** -0.063** -0.077** -0.063** 
  

      RUCA B 
      Large Rural Town < 0.000 0.001 -0.002* < 0.000 -0.006** < 0.000 

Small Rural Town (Isolated) -0.018** -0.022** -0.022** -0.020** -0.029** -0.018** 
Isolated Town 

   
-0.015** 

    
      Expansion#RUCA_B 

      Expansion/Lg Rural 0.007** 0.005** 0.008** 0.007** 0.014** 0.007** 
Expansion/Sm Rural 0.017** 0.016** 0.021** 0.023** 0.029** 0.017** 

  
   

0.011** 
  ** p < 0.01    * p < 0.05 
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Table 15: Aim 3 – Differential Impact of Continuity of Coverage and 
Rurality on Preventive Service Utilization 
  Coef. Std. Err. P-value 95 % CI 

      Expansion Enrollee -0.0712 0.0008 <0.001 -0.0727 -0.0696 

 
     RUCA B 
     Large Rural Town -0.0019 0.0011 0.099 -0.0041 0.0003 

Small Rural Town/Isolated -0.0204 0.0020 <0.001 -0.0242 -0.0165 

 
     Expansion X RUCA B 
     Expansion/Lg Rural 0.0060 0.0012 <0.001 0.0036 0.0085 

Expansion/Sm Rural 0.0134 0.0022 <0.001 0.0092 0.0176 

 
     Expansion X Month 0.0010 <0.0001 <0.001 0.0009 0.0011 

      Continuous Enrollment 
     Enrolled >1 yr < 2 yrs -0.0488 0.0008 <0.001 -0.0503 -0.0473 

Enrolled < 1yr  -0.0527 0.0013 <0.001 -0.0553 -0.0500 

      Expansion X Continuous Enrollment 
     Expansion / 1-2 Years Continuous 0.0266 0.0009 <0.001 0.0248 0.0283 

Expansion / <1 Year Continuous 0.0282 0.0014 <0.001 0.0254 0.0310 

      RUCA B X Continuous Enrollment 
     Enrolled >1 yr < 2 yrs/Lg Rural 0.0036 0.0013 0.005 0.0011 0.0061 

Enrolled < 1yr /Lg Rural -0.0022 0.0015 0.143 -0.0052 0.0007 
Enrolled >1 yr < 2 yrs/Sm Rural 0.0140 0.0022 <0.001 0.0097 0.0183 

Enrolled < 1yr/Sm Rural 0.0161 0.0027 <0.001 0.0108 0.0214 

      Female 0.0683 0.0004 <0.001 0.0675 0.0691 

 
     Hispanic 
     Yes -0.0063 0.0006 <0.001 -0.0074 -0.0052 

Unknown/Missing -0.0219 0.0010 <0.001 -0.0238 -0.0199 

 
     Race 
     Black -0.0226 0.0011 <0.001 -0.0248 -0.0203 

AI/AN 0.0305 0.0017 <0.001 0.0272 0.0339 
Asian -0.0332 0.0012 <0.001 -0.0355 -0.0309 
NHPI -0.0435 0.0029 <0.001 -0.0491 -0.0378 
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Table 15: Aim 3 – Differential Impact of Continuity of Coverage and 
Rurality on Preventive Service Utilization (cont.) 

Other 0.0102 0.0012 <0.001 0.0080 0.0125 
Unknown/Missing -0.0258 0.0005 <0.001 -0.0268 -0.0248 

 
     Age 0.0054 0.0001 <0.001 0.0052 0.0056 

Age Squared 0.0000 <0.0001 <0.001 -0.0001 0.0000 
Time -0.0009 <0.0001 <0.001 -0.0009 -0.0008 

 
     OHP Category 
     Pregnant -0.0024 0.0006 <0.001 -0.0035 -0.0013 

CAWEM/Uncategorized -0.0891 0.0007 <0.001 -0.0904 -0.0878 
Children -0.0361 0.0013 <0.001 -0.0387 -0.0336 

 
     Chronic Disease Dx 0.5311 0.0007 <0.001 0.5297 0.5324 

CCO 0.0764 0.0005 <0.001 0.0754 0.0773 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.0000 
Median Home Value 0.0000 <0.0001 <0.001 0.0000 0.0000 
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Table 16: Aim 3 Validity 

      Final Model Truncated LPM Logistic Fixed-Effects 

     Expansion Enrollee -0.0711** -0.0742** -0.4976** (omitted) 

 
    RUCA B 
    Large Rural Town -0.0019** -0.0025* -0.0166** -0.0036 

Small Rural Town/Isolated -0.0204* -0.0213** -0.1344** -0.0116** 

 
    Expansion X RUCA B 
    Expansion/Lg Rural 0.0060** 0.0070** 0.0524** 0.0047 

Expansion/Sm Rural 0.0134** 0.0142** 0.0896** 0.0141** 

 
    Continuous Enrollment 
    Enrolled >1 yr < 2 yrs -0.0488** -0.0498** -0.3249** -0.0317** 

Enrolled < 1yr  -0.0527** -0.0546** -0.3567** (omitted) 

     Expansion X Continuous Enrollment 
    Expansion / 1-2 Years Continuous 0.0266** 0.0260** 0.1422** 0.0198** 

Expansion / <1 Year Continuous 0.0282** 0.0257** 0.1188** (omitted) 

     RUCA B X Continuous Enrollment 
    Enrolled >1 yr < 2 yrs/Lg Rural 0.0036* 0.0046** 0.0376** 0.0060 

Enrolled < 1yr /Lg Rural -0.0022 -0.0005 0.0039 0.0038 
Enrolled >1 yr < 2 yrs/Sm Rural 0.0140** 0.0151** 0.1060** 0.0148** 

Enrolled < 1yr/Sm Rural 0.0161** 0.0187** 0.1433** 0.0227** 
 
** p < 0.01    * p < 0.05 
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Table 17: Aim 3 Sensitivity 

  
Final 

Model 

Without 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariates 

Expansion Enrollee -0.071** -0.104** -0.078** -0.071** -0.078** -0.072** 
  

      RUCA B 
      Large Rural Town -0.002** 0.000 -0.005** -0.002 -0.005** 0.001 

Small Rural Town -0.020* -0.024** -0.026** -0.023** -0.027** -0.017** 
Isolated Rural Town 

   
-0.018** 

    
      Expansion X RUCA B 

      Expansion/Lg Rural 0.006** 0.004** 0.007** 0.006** 0.010** 0.007** 
Expansion/Sm Rural 0.013** 0.012** 0.018** 0.021** 0.020** 0.014** 

Expansion/Isolated Rural 
   

0.007* 
    

      Continuous Enrollment 
      Enrolled >1 yr < 2 yrs -0.049** -0.061** -0.046** -0.049** -0.048** -0.049** 

Enrolled < 1yr  -0.053** -0.070** -0.064** -0.053** -0.049** -0.053** 

  
      Expansion X Continuous Enrollment 
      Expansion / 1-2 Years Continuous 0.027** 0.036** 0.019** 0.027** 0.021** 0.026** 

Expansion / <1 Year Continuous 0.028** 0.043** 0.025** 0.028** 0.019** 0.028** 

  
      RUCA B X Continuous Enrollment 
      Enrolled >1 yr < 2 yrs/Lg Rural 0.004* 0.002 0.005** 0.004** 0.002 0.004** 

Enrolled < 1yr /Lg Rural -0.002 -0.004* -0.003 -0.002 -0.003* -0.002 

Enrolled >1 yr < 2 yrs/Sm Rural 0.014** 0.015** 0.015** 0.016** 0.012** 0.014** 

Enrolled < 1yr/Sm Rural 0.016** 0.018** 0.014** 0.015** 0.015** 0.016** 

Enrolled >1 yr < 2 yrs/Isolated Rural 
   

0.012** 
  Enrolled < 1yr/Isolated Rural 

   
0.017** 

   
** p < 0.01    * p < 0.05 
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Table 18: Aim 4 – Differential Impact of Continuity of Coverage and 
Rurality on Tobacco Cessation 
  Coef. Std. Err. P-value 95 % CI 

  
     Expansion Enrollee -0.0656 0.0009 <0.001 -0.0673 -0.0638 

  
     RUCA B 
     Large Rural Town 0.0052 0.0012 <0.001 0.0028 0.0077 

Small Rural Town/Isolated -0.0171 0.0021 <0.001 -0.0213 -0.0129 
  

     Expansion X RUCA B 
     Expansion/Lg Rural 0.0042 0.0014 0.003 0.0015 0.0069 

Expansion/Sm Rural 0.0143 0.0024 <0.001 0.0096 0.0190 
  

     Expansion X Month 0.0018 <0.0001 <0.001 0.0017 0.0019 
  

     Continuous Enrollment 
     Enrolled >1 yr < 2 yrs -0.0448 0.0008 <0.001 -0.0465 -0.0432 

Enrolled < 1yr  -0.0523 0.0015 <0.001 -0.0552 -0.0495 
  

     Expansion X Continuous Enrollment 
     Expansion / 1-2 Years Continuous 0.0418 0.0010 <0.001 0.0398 0.0438 

Expansion / <1 Year Continuous 0.0764 0.0017 <0.001 0.0731 0.0796 
  

     RUCA B X Continuous Enrollment 
     Enrolled >1 yr < 2 yrs/Lg Rural 0.0022 0.0014 0.136 -0.0007 0.0050 

Enrolled < 1yr /Lg Rural -0.0056 0.0020 0.005 -0.0095 -0.0017 
Enrolled >1 yr < 2 yrs/Sm Rural 0.0108 0.0025 <0.001 0.0059 0.0157 

Enrolled < 1yr/Sm Rural 0.0139 0.0035 <0.001 0.0071 0.0207 
  

     Female 0.0472 0.0005 <0.001 0.0463 0.0482 
  

     Hispanic 
     Yes -0.0148 0.0007 <0.001 -0.0162 -0.0133 

Unknown/Missing -0.0168 0.0012 <0.001 -0.0191 -0.0145 
  

     Race 
     Black -0.0323 0.0013 <0.001 -0.0348 -0.0298 

AI/AN 0.0260 0.0019 <0.001 0.0224 0.0296 
Asian -0.0464 0.0014 <0.001 -0.0492 -0.0436 
NHPI -0.0428 0.0039 <0.001 -0.0505 -0.0351 
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Table 18: Aim 4 – Differential Impact of Continuity of Coverage and 
Rurality on Tobacco Cessation (cont.) 

Other 0.0068 0.0014 <0.001 0.0040 0.0096 
Unknown/Missing -0.0177 0.0006 <0.001 -0.0190 -0.0165 

  
  

 
  Age 0.0077 0.0001 <0.001 0.0075 0.0080 

Age Squared -0.0001 <0.0001 <0.001 -0.0001 -0.0001 
Time -0.0013 <0.0001 <0.001 -0.0014 -0.0013 
  

  
 

  OHP Category 
  

 
  Pregnant -0.0174 0.0006 <0.001 -0.0186 -0.0162 

CAWEM/Uncategorized -0.0418 0.0014 <0.001 -0.0447 -0.0390 
Children -0.0318 0.0015 <0.001 -0.0347 -0.0290 

  
  

 
  Chronic Disease Dx 0.4598 0.0007 <0.001 0.4583 0.4612 

CCO 0.0647 0.0006 <0.001 0.0635 0.0658 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.0000 
Median Home Value 0.0000 <0.0001 0.018 0.0000 0.0000 
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Table 19: Aim 4 - Differential Impact of Continuity of Coverage and 
Rurality on ETOH Treatment 
  Coef. Std. Err. P-value 95 % CI 

  
     Expansion Enrollee -0.0770 0.0010 <0.001 -0.0789 -0.0751 

  
     RUCA B 
     Large Rural Town -0.0010 0.0013 0.439 -0.0037 0.0016 

Small Rural Town/Isolated -0.0210 0.0023 <0.001 -0.0255 -0.0165 
  

     Expansion X RUCA B 
     Expansion/Lg Rural 0.0061 0.0015 <0.001 0.0032 0.0091 

Expansion/Sm Rural 0.0146 0.0026 <0.001 0.0095 0.0197 
  

     Expansion X Month 0.0021 <0.0001 <0.001 0.0020 0.0022 
  

     Continuous Enrollment 
     Enrolled >1 yr < 2 yrs -0.0457 0.0009 <0.001 -0.0474 -0.0439 

Enrolled < 1yr  -0.0520 0.0016 <0.001 -0.0551 -0.0489 
  

     Expansion X Continuous Enrollment 
     Expansion / 1-2 Years Continuous 0.0429 0.0011 <0.001 0.0407 0.0450 

Expansion / <1 Year Continuous 0.0805 0.0018 <0.001 0.0770 0.0840 
  

     RUCA B X Continuous Enrollment 
     Enrolled >1 yr < 2 yrs/Lg Rural 0.0055 0.0015 <0.001 0.0025 0.0086 

Enrolled < 1yr /Lg Rural -0.0021 0.0021 0.328 -0.0062 0.0021 
Enrolled >1 yr < 2 yrs/Sm Rural 0.0130 0.0027 <0.001 0.0078 0.0183 

Enrolled < 1yr/Sm Rural 0.0133 0.0037 <0.001 0.0062 0.0205 
  

     Female 0.0495 0.0005 <0.001 0.0484 0.0506 
  

     Hispanic 
     Yes -0.0203 0.0008 <0.001 -0.0218 -0.0188 

Unknown/Missing -0.0178 0.0013 <0.001 -0.0203 -0.0153 
  

     Race 
     Black -0.0357 0.0014 <0.001 -0.0384 -0.0331 

AI/AN 0.0264 0.0020 <0.001 0.0225 0.0303 
Asian -0.0563 0.0015 <0.001 -0.0593 -0.0533 
NHPI -0.0494 0.0041 <0.001 -0.0574 -0.0414 
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Table 19: Aim 4 - Differential Impact of Continuity of Coverage and 
Rurality on ETOH Treatment (cont.) 

 

Other 0.0058 0.0015 <0.001 0.0029 0.0088 
Unknown/Missing -0.0216 0.0007 <0.001 -0.0230 -0.0203 

  
  

 
  Age 0.0088 0.0001 <0.001 0.0086 0.0091 

Age Squared -0.0001 <0.0001 <0.001 -0.0001 -0.0001 
Time -0.0013 <0.0001 <0.001 -0.0013 -0.0012 
  

  
 

  OHP Category 
  

 
  Pregnant -0.0209 0.0007 <0.001 -0.0222 -0.0196 

CAWEM/Uncategorized -0.0592 0.0015 <0.001 -0.0621 -0.0564 
Children -0.0379 0.0016 <0.001 -0.0411 -0.0347 

  
  

 
  Chronic Disease Dx 0.4763 0.0007 <0.001 0.4749 0.4778 

CCO 0.0630 0.0006 <0.001 0.0618 0.0643 
Primary Care Providers/1000 0.0000 <0.0001 <0.001 0.0000 0.0000 
Median Home Value 0.0000 <0.0001 0.108 0.0000 0.0000 
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Table 20: Aim 4 - Tobacco Validity 
   

  
Final 

Model 
Truncated 

LPM Logistic 
Fixed-
Effects 

  
    Expansion Enrollee -0.066** -0.066** -0.416** (omitted) 

  
    RUCA B 
    Large Rural Town 0.005** 0.005** 0.031** -0.002 

Small Rural Town/Isolated -0.017** -0.017** -0.100** -0.014** 
  

    Expansion X RUCA B 
    Expansion/Lg Rural 0.004** 0.004** 0.029** 0.005 

Expansion/Sm Rural 0.014** 0.014** 0.086** 0.019** 
  

    Continuous Enrollment 
    Enrolled >1 yr < 2 yrs -0.045** -0.045** -0.283** -0.032** 

Enrolled < 1yr  -0.052** -0.052** -0.367** (omitted) 
  

    Expansion X Continuous Enrollment 
    Expansion / 1-2 Years Continuous 0.042** 0.042** 0.260** 0.021** 

Expansion / <1 Year Continuous 0.076** 0.077** 0.521** (omitted) 
  

    RUCA B X Continuous Enrollment 
    Enrolled >1 yr < 2 yrs/Lg Rural 0.002 0.002 0.021** 0.007 

Enrolled < 1yr /Lg Rural -0.006** -0.006** -0.036** 0.005 
Enrolled >1 yr < 2 yrs/Sm Rural 0.011** 0.011** 0.066** 0.018** 

Enrolled < 1yr/Sm Rural 0.014** 0.014** 0.084** 0.020** 
 
** p < 0.01    * p < 0.05 
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Table 21: Aim 4 - ETOH Validity 

  Final Model Truncated LPM Logistic Fixed-Effects 

  
    Expansion Enrollee -0.077** -0.077** -0.467** (omitted) 

  
    RUCA B 
    Large Rural Town -0.001 -0.001 -0.006 -0.006 

Small Rural Town/Isolated -0.021** -0.021** -0.119** -0.013** 
  

    Expansion X RUCA B 
    Expansion/Lg Rural 0.006** 0.006** 0.038** 0.008 

Expansion/Sm Rural 0.015** 0.015** 0.084** 0.013** 
  

    Continuous Enrollment 
    Enrolled >1 yr < 2 yrs -0.046** -0.046** -0.272** -0.034** 

Enrolled < 1yr  -0.052** -0.052** -0.335** (omitted) 
  

    Expansion X Continuous Enrollment 
    Expansion / 1-2 Years Continuous 0.043** 0.043** 0.252** 0.023** 

Expansion / <1 Year Continuous 0.081** 0.081** 0.509** (omitted) 
  

    RUCA B X Continuous Enrollment 
    Enrolled >1 yr < 2 yrs/Lg Rural 0.006** 0.006** 0.037** 0.008 

Enrolled < 1yr /Lg Rural -0.002 -0.002 -0.015 0.005 
Enrolled >1 yr < 2 yrs/Sm Rural 0.013** 0.013** 0.077** 0.019** 

Enrolled < 1yr/Sm Rural 0.013** 0.013** 0.076** 0.024** 
 
** p < 0.01    * p < 0.05 

  
  



 

109##

Table 22: Aim 4 - Tobacco Sensitivity 

  
Final 

Model 

Without 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariates 

  
      Expansion Enrollee -0.066** -0.094** -0.071** -0.066** -0.075** -0.066** 

  
      RUCA B 
      Large Rural Town 0.005** 0.006** 0.002 0.005** 0.001 0.007** 

Small Rural Town -0.017** -0.021** -0.022** -0.022** -0.027** -0.015** 
Isolated Rural Town 

   
-0.012** 

    
      Expansion X RUCA B 

      Expansion/Lg Rural 0.004** 0.003 0.005** 0.004** 0.010** 0.004** 
Expansion/Sm Rural 0.014** 0.013** 0.018** 0.022** 0.027** 0.015** 

Expansion/Isolated Rural 
   

0.007* 
    

      Continuous Enrollment 
      Enrolled >1 yr < 2 yrs -0.045** -0.055** -0.042** -0.045** -0.048** -0.045** 

Enrolled < 1yr  -0.052** -0.066** -0.063** -0.052** -0.050** -0.052** 

  
      Expansion X Continuous Enrollment 
      Expansion / 1-2 Years Continuous 0.042** 0.053** 0.035** 0.042** 0.037** 0.042** 

Expansion / <1 Year Continuous 0.076** 0.096** 0.076** 0.076** 0.064** 0.076** 

  
      RUCA B X Continuous Enrollment 
      Enrolled >1 yr < 2 yrs/Lg Rural 0.002 0.001 0.003* 0.002 0.001 0.002 

Enrolled < 1yr /Lg Rural -0.006** -0.007** -0.006* -0.006** -0.007** -0.005** 

Enrolled >1 yr < 2 yrs/Sm Rural 0.011** 0.011** 0.012** 0.012** 0.008** 0.011** 

Enrolled < 1yr/Sm Rural 0.014** 0.016** 0.012** 0.008 0.010** 0.014** 

Enrolled >1 yr < 2 yrs/Isolated Rural 
   

0.010** 
  Enrolled < 1yr/Isolated Rural 

   
0.020** 

   
** p < 0.01    * p < 0.05 
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Table 23: Aim 4 - ETOH Sensitivity 

  
Final 

Model 

Without 
Chronic 
Disease 

Without 
CCOs 

RUCA-
C 

Alternative 
Expansion 

Without 
Census 

Covariates 

  
      Expansion Enrollee -0.077** -0.106** -0.082** -0.077** -0.086** -0.077** 

  
      RUCA B 
      Large Rural Town -0.001 0.000 -0.004** -0.001 -0.007** 0.000 

Small Rural Town -0.021** -0.025** -0.026** -0.024** -0.031** -0.019** 
Isolated Rural Town 

   
-0.018** 

    
      Expansion X RUCA B 

      Expansion/Lg Rural 0.006** 0.005** 0.007** 0.006** 0.013** 0.006** 
Expansion/Sm Rural 0.015** 0.014** 0.019** 0.020** 0.027** 0.015** 

Expansion/Isolated Rural 
   

0.009* 
    

      Continuous Enrollment 
      Enrolled >1 yr < 2 yrs -0.046** -0.056** -0.043** -0.046** -0.047** -0.046** 

Enrolled < 1yr  -0.052** -0.066** -0.062** -0.052** -0.046** -0.052** 

  
      Expansion X Continuous Enrollment 
      Expansion / 1-2 Years Continuous 0.043** 0.054** 0.036** 0.043** 0.036** 0.043** 

Expansion / <1 Year Continuous 0.081** 0.100** 0.080** 0.081** 0.064** 0.081** 

  
      RUCA B X Continuous Enrollment 
      Enrolled >1 yr < 2 yrs/Lg Rural 0.006** 0.005* 0.007** 0.006** 0.004* 0.006** 

Enrolled < 1yr /Lg Rural -0.002 -0.003 -0.002 -0.002 -0.004* -0.002 

Enrolled >1 yr < 2 yrs/Sm Rural 0.013** 0.013** 0.014** 0.015** 0.010** 0.013** 

Enrolled < 1yr/Sm Rural 0.013** 0.016** 0.012** 0.009 0.010** 0.013** 

Enrolled >1 yr < 2 yrs/Isolated Rural 
   

0.011** 
  Enrolled < 1yr/Isolated Rural 

   
0.018** 

   
** p < 0.01    * p < 0.05 
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CHAPTER 5 

DISCUSSION, IMPLICATIONS AND CONCLUSION 
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DISCUSSION 

Summary of Findings 

This study sought to understand whether utilization of preventive and behavioral 

health services among those newly enrolled in Medicaid differed across urban and rural 

residents in Oregon. Furthermore, this study examined whether continuity of coverage 

had differing effects on Medicaid enrollees’ health service use across the rural-urban 

continuum. Two years after the implementation of the Affordable Care Act and Medicaid 

expansion, we found that Medicaid residents in rural parts of Oregon received 

quantitatively fewer preventive and behavioral health services than those living in urban 

areas.  Furthermore, continuity of coverage had differing effects on the utilization of 

preventive services across the urban-rural continuum, but overall, continuity of coverage 

was found to be an important component of preventive and behavioral health service 

utilization. This study did find that rural residents had less variation in service use by 

expansion type than urban residents. Furthermore, rural residents had less variation in 

service use regardless of the length of time they were continuously enrolled in Medicaid 

as compared to urban residents. 

The findings from this study suggest that factors other than the level of rurality 

may play a larger role in accessing and utilizing health care. Predisposing characteristics 

such as ones gender had a greater association with use of preventive and behavioral 

health care services than the level of rurality. Enabling factors such as enrollment in a 

CCO and being newly enrolled in Medicaid were also found to have a greater association 

with both preventive and behavioral health service use. Finally, need factors defined by 
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having a chronic disease diagnosis were found to have the greatest association with 

preventive and behavioral health service utilization. 

Association Between Rurality and Health Service Utilization: Key Findings 

This study found that rural Medicaid enrollees received quantitatively fewer 

preventive services, tobacco cessation services and substance abuse treatment services in 

a given month than those residing in more urban areas. However, larger differences in the 

predicted probability of preventive service use were found among those newly enrolled in 

Medicaid as compared to previous enrollees. Results from the count data models mirror 

those of the person-month linear probability models in that there were quantitatively 

small differences in the number of services in a year by level of rurality and larger 

differences between those newly enrolled in Medicaid from those previously enrolled. 

Interestingly, we found less variation in health service use between previous 

enrollees and new enrollees in small rural towns than those in larger rural or urban towns. 

Similar patterns and differences in service utilization were found for cessation service use 

among smokers as well as alcohol and substance abuse treatment among those with a 

substance abuse diagnosis. While our results indicated those newly enrolleed in Medicaid 

may have had slightly increasing trends in service use over time, unadjusted rates by 

month (Figures 3-5) indicate that increase may have been due to a larger increase initialy, 

followed by a period where service use leveled off.  However, findings from this study 

suggest that previous studies indicating decreases in preventive service use after 

Medicaid expansion among Oregon enrollees, may have been due to the lower rates of 

use among those newly enrolled.131 
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Our findings are similar to those of previous studies examining the effect of 

earlier Medicaid expansion efforts on rural populations’ use of health services in 

Oregon57,90 as well as other states.30,122 Furthermore, our findings that those newly 

enrolled in health insurance used significantly fewer health care services than those 

previously enrolled are consistent with previous studies examining the effects of gaining 

insurance on preventive service use,16,82,113 on tobacco cessation service utilization,80 as 

well as substance use treatment among rural residents as compared to urban.169,170 

However, the effect of enrollment in health insurance and Medicaid expansion on receipt 

of substance abuse treatment services has been less consistent.171-173 As suggested by one 

study, some of the barriers in accessing substance abuse treatment that those in rural 

areas face include availability of services, which includes shortages of providers and 

treatment facilities, transportation issues, lack of access to current technology, cost and 

stigma.174 

Association Between Continuity of Enrollment and Health Service Utilization: Key 
Findings  

This study found that continuity of coverage had very different effects on tobacco 

cessation service use and substance abuse treatment than it had on preventive service use. 

This finding was especially true among enrollees in small rural areas. While I found the 

use of cessation services and substance abuse treatment was lower among those 

continuously enrolled for less than one year than among those enrolled for the entire 

study period, almost no difference in behavioral health service use by length of 

enrollment among residents in small rural areas was found. Additionally, I found that 

those newly enrolled in Medicaid enrolled the entire study period used fewer behavioral 



 

115##

health services in a given month than those enrolled continuously for less than one year. 

This finding could be due to the potential for pent up demand among new enrollees for 

these services. While these patterns did not exist for those previously enrolled in 

Medicaid, they may have had more opportunity to receive behavioral health services 

prior to the start of the study period and over a longer period of time. Continuity of 

coverage was found to have a larger effect on preventive service use among urban 

enrollees as compared to rural enrollees. Larger differences in preventive service use by 

length of continuous enrollment in Medicaid were found among those living in urban 

parts of Oregon than those in more rural areas.  

Findings from this study were similar to those of previous studies that found gaps 

in coverage were associated with decreased use of preventive care services.36,99 One 

study found those who gained insurance took time to “catch up” to the same rate of 

utilization as those previously insured.99 These results suggest it may take more than two 

years for those newly enrolled in Medicaid to reach the same rate as those who had 

previously been enrolled. Another study examining the effect of continuity of coverage 

on receipt of health services found that gaps in coverage were associated with delays in 

obtaining care patients felt was necessary as well as poorer quality of care.103 

We hypothesized that smokers and substance abusers continuously enrolled for 

longer periods of time would utilize more services for tobacco cessation and substance 

abuse treatment, respectively. A possible explanation for why findings from this study 

did not match my hypothesis could be that persons with longer gaps in coverage may 

have had built up demand for care they were only able to utilize once they gained health 

insurance. However, one study found no evidence of pent-up demand for health care 
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among newly insured children compared to those who were continuously insured.99 

Similar to our study, that study also found a positively increasing time trend in service 

use among those newly insured. Additionally, the study found no variation in demand for 

services by level of rurality among those newly insured. Another study examining 

substance abuse treatment among Medicaid enrollees in Vermont found that more 

continuous enrollment in Medicaid was associated with reduced expenditures for among 

substance abusers.175 The authors hypothesized this may have been due to increased 

demand for care when initially enrolled, but that demand tapered off over time. 

 

Strengths and Limitations 

Strengths 

 Our study had several strengths. I was able to utilize Medicaid claims and 

enrollment information for all enrollees in Oregon for the years 2012-2015. As such, I 

was not limited to a sub-sample of Oregon Medicaid enrollees. Additionally, I was able 

to utilize more than one year of post-expansion data. This allowed me to better determine 

how new enrollees are utilizing the health care system are so many changes were 

implemented. 

One of the challenges in studying disparities in rural areas is the lack of data that 

provides an identifier for place of residence. Furthermore, more than one method is used 

to define rurality. In states like Oregon that have geographically large counties, using 

counties to differentiate between urban and rural areas may not provide an adequate 

representation and may underestimate differences.64,66 By using RUCAs to identify the 

level of urbanization, I was able to explore finer gradients of rurality as well as account 
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for the fact that communities with a large proportion of the work population communiting 

to larger towns may have access to different types of services. Because my definition of 

rural was based upon geographic distance to an urban area as well as commuting flows it 

is not able to account for other factors that make rural communities different from urban 

communities. These include factors such as perceptions of the health care system, cultural 

differences in using the health care system or even fewer options in providers.90,176 The 

differences in service use between urban and rural Medicaid enrollees that we found in 

this study could be the result of those differences. Because the Medicaid data available 

only included ZIP codes, I was not able to link to the Census tract level and instead had 

to collapse Census tracts to ZCTAs. Despite this fact, ZIP code-level covariates to define 

rurality have still been found to be as sensitive as Census level covariates.177  

Limitations 

Use of administrative data to assess health service use has some limitations 

because it is not collected for research purposes. The validity and accuracy of claims data 

to determine diagnoses may not always be complete.178 However, administrative data 

provides a useful way to investigate population-level research from data that has already 

been collected. Because of the nature of Medicaid claims and eligibility data, it is free 

from non-response and drop-out bias.179 Comparisons between administrative and clinical 

data have found similar prevalence for many diseases with the use of administrative 

sources.180 While administrative data has been shown to be slightly more accurate in rural 

hospitals than urban, other factors such as hosptial teaching status and size were more 

important in predicting coding accuracy.181 Because of this, underreporting of the 

outcomes of interest within this study were not expected to bias estimates.  
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The fact that National Drug Codes (NDCs) were not available to help calculate 

tobacco cessation services or alcohol or substance abuse treatment services received was 

another limiation. In addition, the utilization of the state tobacco Quit Line was also not 

available. This limitation could have resulted in under-estimating the probability of 

receiving services in a given month. Based on the fact that perceptions of tobacco 

QuitLines and use of cessation programs do not vary by the level of rurality182,183 any 

under-estimation is not expected to have varied by ZIP code or RUCA level. I was further 

limited in the amount of information available about individual level factors and 

characteristics known to be associated with utilization of health care services such as 

education and individual income.15,16 However, fixed effects models used to determine 

the potential for omitted variable bias found estimates were valid.  

Providers per 1,000 population may underestimate the current rate of providers 

that accept Medicaid patients due to ACA payment increases. However, research found 

that this temporary increase in payments may have little impact on improving physicians 

acceptance of Medicaid patients.184 Richards et al. (2016) also found no difference 

between urban and rural practices in their acceptance of new Medicaid patients.185 It is 

also recognized that the number of providers within a ZIP code only provides an 

approximation of resource availability. It does not take into account persons or 

practitioners that may reside on the border of two or more ZIP codes. As Continelli et al. 

(2010) explained, this would, if anything attenuate the strength of any observed 

outcomes.84 Finally, we were not able to account for the number of Community Health 

Workers or Health Navigators that were being used by many CCOs and may be more 

prevalent in certain parts of Oregon than others.  
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Finally, because safety net clinics often provide care to those uninsured and 

underinsured along with clinics that provide services on a sliding scale based on income, 

those newly enrolled in Medicaid were not necessarily without health care prior to being 

enrolled. Furthermore, they may have recently moved from another state or had a recent 

decrease in income. Based on our assumption of the newly enrolled population not 

having insurance prior to becoming enrolled in Medicaid, we would have underestimated 

the difference between those newly enrolled and previous enrollees. However, previous 

research indicates that most of those newly enrolled in Medicaid were previously 

uninsured, the majority for more than one year.107 

 

IMPLICATIONS 

Implication #1: Medicaid’s Importance in Rural Communities 

Medicaid covers a disproportionate number of persons living in rural towns in 

Oregon and the United States as compared to urban areas.14,33 Those just gaining health 

insurance for the first time or eligible after a long gap in coverage are only beginning to 

learn to navigate the health care system and access both needed and recommended care. 

Medicaid expansion may be an important tool for reducing gaps in insurance coverage. 

As found by others, Medicaid expansion has improved access to and use of outpatient 

and preventive care.122 This study found that continuity of enrollment had a significant 

effect on utilization of preventive health care services. These gaps may lead to use of 

more costly health care. The potential for many to lose the coverage they have only just 

gained could impact expansion enrollees. Additionally, because Medicaid covers a larger 
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percentage of rural residents than urban, elimination of state Medicaid expansions has the 

potential to also impact the health care system especially in rural areas where physicians 

relay more heavily on revenue from Medicaid than urban physicians.186,187 

Implication #2: Impact of Hospital Closures on Rural Communities 

Preventive care services are one important piece of the health care system, but not 

the only component. This study demonstrated that rural Medicaid enrollees use 

significantly fewer services in a given month and that provider density has a very small, 

yet significant assocation with health service utilization. The fact that many rural 

communities are now facing increasing numbers of hospital closures may further 

exacerbate the disparities in health among rural residents. A recent study found that 

Medicaid expansion was significantly associated with the reduced likelihood of hospital 

closures, especially in rural areas.188 From 2010 through January 2018, 83 rural hospital 

have closed nationally and another 673 are at risk of closing.189 These closures have the 

potential to significantly impact the health care system for rural residents and may 

overburden the few providers that remain.  

A recent case study of several rural communities that had hospital closures found 

these closures resulted in providers of all types leaving the community.190 The study also 

found that all the hospitals that closed were a major source of urgent and primary care, 

especially when other outpatient care was limited. Finally, the report found these closures 

were assocaited with increased gaps in specialty care, notably substance use disorder 

treatment. The 2016 Medicare Payment Advisory Council Report to Congress provided 

recommendations for alternative payment models that would allow rural hospitals at risk 
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of closing to continue to provide outpatient services and grant funding to help support 

emergency department services.191 Ongoing research will need to monitor how these 

changes impact preventive and behavioral health service utilization and the potential for 

longer term implications to overall health and well-being.  

Implication #3: CCO’s Effect on Access to Care in Rural Areas 

The final CCO Evaluation Report highlighted several key findings through the 

end of 2015.131 Decreases in avoidable emergency department visits, but also slight 

decreases in access to primary and preventive care services among adults.131 However, 

the evaluation did not examine difference between those newly enrolled after Medicaid 

expansion was established. The evaluation did find that financial incentives for meeting 

certain benchmarks were positively associated with better performance. CCOs are 

rewarded for benchmarks related to tobacco cessation and alcohol and substance abuse 

treatment. Those same incentives are not, however, available for preventive service visits 

for adults, only for children and teens. 

Given that rural residents have higher smoking and substance abuse rates than 

those residing in more urban areas6 in combination with the fact that 38% of Oregon 

adults on Medicaid use tobacco compared to just 12% of adults insured by other 

sources192 may further exacerbate disparities in health outcomes if cessation and 

treatment options are not available or effective. Specific to Oregon’s Medicaid program, 

our sensitivity analyses found that enrollment in a CCO was positively associated with 

the utilization of both preventive and behavioral health services. This finding was 

particularly true for those enrolled in a CCO who lived in more rural parts of Oregon as 
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compared to those living in urban areas. This difference could be due, in part to some of 

the more innovative ways CCOs are able to provide care and outreach to their patient 

population. Understanding what components of CCOs are most beneficial to rural 

communities will be important to help insure disparities in preventive care do not widen. 

The final CCO evaluation report did find that financial incentives were tied improved 

performance.131 Currently, there are incentives and benchmarks tied to adolescent well 

care visits, enrollment in a patient centered primary care home, and provider access 

questions about payer case mix and  whether primary care providers are accepting new 

Medicaid patients.193 There is no metric directly tied to primary care visits for adults. 

There is, however, an incentive for meeting benchmarks for cigarette smoking prevalence 

and penalties tied to adult alcohol and substance misue screening. If these incentives are 

key to improving utilization, have a preventive service benchmark in place for adults may 

be necessary to improve rates of care. 

Implication #4: Future Cost Savings 

As found by others, increases in preventive and behavioral health services use 

may result in longer-term health and well being.76,147 Additionaly, such increases could 

lead to longer-term savings for the health care system. Increasing access to these services 

will also require there be enough providers to see these new patients. Health insurance 

has been associated with primary care use and decreases in specialty care or unnecessary 

care.76,147 Medicaid enrollees have smoking rates nearly two times the rate of those not on 

Medicaid.117 About 5.2% of the annual healthcare spending in the United States can be 

attributed to smoking-related health services that are covered by public programs.194 

Increased access to coverage, in addition to more stable coverage for Medicaid enrollees, 
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could lead to higher quit rates, which could in turn lead to lower health care costs. 

However, while Medicaid enrollees have higher rates of substance abuse disorders they 

have also been shown to have lower rates of treatment.195 A recent study examining the 

effect of the ACA on alcohol and substance use treatment post-expansion found no 

change in receipt of treatment among young adults.196 The fact that rural areas have lower 

rates of specialists than urban areas, lack of proper care and treatment may for rural 

residents may only be exacerbated.90 

Future Research 

Our finding that new enrollees with shorter lengths of continuous enrollment 

utilized more preventive and behavioral health services than those enrolled for longer 

periods of time deserves more attention. Additionally, we do not actually know that those 

we defined as newly enrolled in Medicaid had been uninsured prior to their enrollment in 

OHP or how long their period of being uninsured lasted. Because state Medicaid 

programs are not identical, understanding how rural populations are utilizing health 

services after implementation of the ACA and Medicaid expansion will be important. 

Finally, we did not closely examine the effects of movement from one RUCA to another 

or even movement within a RUCA. Medicaid enrollees that move during the study period 

may provide a unique opportunity to better understand if disparities in use are a function 

of person-level characteristics or the characteristics of rural or urban areas. 
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CONCLUSION 

Medicaid expansion has the potential to overwhelm the health care system, 

particularly in rural areas where the number of health care providers per population is 

much lower than in urban areas. Examination of the differing effects among those newly 

enrolled versus those who had previously been enrolled in use of preventive care services 

provides further evidence that new enrollees may require more time before they are able 

to navigate or use the health care system in the same way as those who have had health 

insurance within the past year. Althgough we found lower rates of service use in small 

and isolated small rural towns, we did find increasing trends in service use over time that 

may have been due to a large, inital increase followed by leveling off over time. 

Residents of large rural towns, with fewer providers per population than in urban areas, 

had the same if not higher rates of service use than in urban areas. 

Many studies have examined the impact of Medicaid expansion on health service 

utilization, but only a few of those studies have focused on the effect among rural 

populations. In addition to the social and demographic differences between urban and 

rural residents,6 rural residents also face additional challenges in accessing and receiving 

health care. These challenges include lower rates of primary care providers in rural areas, 

and even lower rates of specialty providers,176 transportation issues,90 greater distances to 

care including specialty care,90 real and perceived lower quality of care,176 lack of trust in 

the health care system or the quality of care provided among rural residents,90 as well as 

differing cultural norms around using health care.90 

The importance of primary care services on future health outcomes and health 

care costs has been well documented.76,147,176 Because of the disparities in morbidity and 
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mortality between urban and rural residents, it will be important to continue to monitor 

whether disparities in utilization persist or even widen as a result of the ACA. Attention 

to these population sub-groups will help ensure that efforts and public health programs 

and policies will continue to focus on those areas and groups where greater 

improvements in health outcomes might be made. 

The ACA brought about many changes to the health care system including a new 

focus on preventive medicine as well alternative payment structures that may move the 

health care system away from a strictly fee-for-service model. It remains to be seen, 

though, whether small changes in the utilization of preventive and behavioral health care 

will translate to longer-term outcomes such as improvements in population health 

outcomes. If rural Medicaid enrollees continue to utilize preventive and behavioral health 

care services at lower rates, understanding what changes are working and which are not 

could be beneficial to narrowing disparities. Furthermore, future evaluation of the impact 

of Medicaid expansion and increased access to health insurance should consider longer-

term continuity of insurance coverage when estimating health service utilization.  

As shown by this study as well as others, having health insurance alone does not 

guarantee access to or utilization of health services,27,117,171 but it can influence a person’s 

ability or willingness to use or receive needed or recommended care.197 Medicaid 

expansion has lead to gains in the percent of the U.S. population now covered by health 

insurance, especially among rural populations.105,112 However, some have not been able 

to easily access or have chosen not to use preventive or behavioral health services.198,199 

While residents of rural areas have worse health behaviors and health 

outcomes,6,9,15,69 there are a multitude of factors that contribute to these disparities.14,16,60 
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Health system reform is one tool that has been used to help decrease health disparities 

within the United States, it may take more than providing insurance to completely 

eliminate them. In addition to improving access to health care, improvements in 

education or reducing rates of poverty may also be necessary to truely eliminate these 

gaps in health outcomes.  
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Appendix A: Count Model - Preventive Service Use 

RUCA Level 

Non-Expansion 
Marginal Effects 

(S.E.) 

Expansion 
Marginal Effects 

(S.E.) 

Urban 2.94** 2.00** 
0.006 0.004 

Large Rural 2.91** 2.06** 
0.013 0.009 

Small, Isolated Small Rural 2.74** 2.06** 
0.022 0.016 

** p < 0.01    * p < 0.05   
 
 
 
 Appendix A: Count Model – Tobacco Cessation Service Use 

RUCA Level 

Non-Expansion 
Marginal Effects 

(S.E.) 

Expansion 
Marginal Effects 

(S.E.) 

Urban 3.00** 2.47** 
0.0057 0.0045277 

Large Rural 3.04** 2.55** 
0.0130 0.0104 

Small, Isolated Small Rural 2.81** 2.47** 
0.0223 0.0182 

** p < 0.01    * p < 0.05 
   

 
 
 Appendix A: Count Model – ETOH Treatment 

RUCA Level 

Non-Expansion 
Marginal Effects 

(S.E.) 

Expansion 
Marginal Effects 

(S.E.) 

Urban 3.26** 2.64** 
0.006 0.005 

Large Rural 3.25** 2.70** 
0.014 0.011 

Small, Isolated Small Rural 3.04** 2.61** 
0.024 0.019 

** p < 0.01    * p < 0.05 
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Appendix B: OHP List of Prioritized Services ICD-9, ICD-10 and CPT 
Codes 
Preventive Care: 

ICD-9:V01.0-V01.2,V01.4-V01.6,V01.71,V01.79,V01.81-V01.84, V01.89-V02.4,V02.51-
V02.54,V02.59,V02.60-V02.62,V02.69,V02.7-V02.9,V03.2,V03.5-V03.7,V03.81,V03.82, 
V03.89-V04.0,V04.2,V04.3,V04.6,V04.81,V04.82,V04.89,V05.0,V05.1,V05.3,V05.4,V05.8, 
V06.1,V06.3-V06.6,V06.8,V07.0,V07.2,V15.88,V16.3,V16.41,V20.0-V20.2,V20.31,V20.32, 
V24.1,V65.3,V65.41-V65.45,V70.0,V71.09,V72.0, V72.11,V72.12, V72.19,V72.31,V72.32, 
V73.0-V73.6,V73.81,V73.88,V73.89,V73.98,V73.99,V74.0-V76.0,V76.11,V76.12,V76.2, 
V76.3,V76.45,V76.46,V76.49,V76.50, V76.51,V76.52,V76.81,V76.89,V76.9,V77.0-V77.8, 
V77.91,V77.99,V78.0,V78.1- V78.3, V78.8V78.9,V79.0- V79.3,V79.8,V79.9,V80.01, 
V80.09,V80.1-V80.3,V81.0-V81.6,V82.0-V82.6,V82.81,V82.89,V82.9 

ICD-10: Z00.00-Z00.01,Z00.110-Z00.129,Z00.5,Z01.00-Z01.10,Z01.110-Z01.118,Z01.411-
Z01.42,Z08,Z11.1-Z11.4,Z11.51,Z12.11,Z12.2,Z12.31,Z12.4,Z13.1,Z13.220,Z13.4, Z13.820, 
Z13.88,Z20.1-Z20.7,Z20.810-Z20.828,Z23,Z39.1,Z71.41,Z71.7,Z76.1-Z76.2,Z80.0,Z80.41, 
Z91.81 

CPT: 64505-64530,90471,90472,90630-90636,90645-90651,90654-90662,90669,90670,90673, 
90680-90688,90696-90710,90713-90716,90719-90723,90732-90734,90736,90740-90748, 
92002-92014,92551,92552,92567,96110, 99051,99060,99070,99173,99188,99281-99285,99341-
99355,99358-99378,99381-99404,99408-99412,99429-99440 

Tobacco Use Diagnosis: 

ICD-9: 305.1,649.00-649.04 

ICD-10: F17.200-F17.228,F17.290-F17.299,Z71.6 

Tobacco Cessation Services: 

CPT: 96127-96154,97810-97814,98966-98969,99078,99201-99215,99224,99324-99350, 
99366,99406,99407,99441-99449,99487-99498,99605-99607 

Alcohol or Substance Abuse Diagnosis: 

ICD-9: 303.90,303.91,303.92,303.93,304.00,304.01,304.02,304.03,304.10,304.11,304.12,304.13 
304.20,304.21,304.22,304.23,304.30,304.31,304.32,304.33,304.40,304.41,304.42,304.43,304.50,
304.51,304.52,304.53,304.60,304.61,304.62,304.63,304.70,304.71,304.72,304.73,304.80,304.81,
304.82,304.83,304.90,304.91,304.92,304.93,305.00,305.01,305.02,305.03,305.20,305.21,305.22,
305.23,305.30,305.31,305.32,305.33,305.40,305.41,305.42,305.43,305.50,305.51,305.52,305.53,
305.60,305.61,305.62,305.63,305.70,305.71,305.72,305.73,305.80,305.81,305.82,305.83 

ICD-10: F10.10,F10.20-F10.21,F11.10,F11.20-F11.21,F12.10,F12.20-F12.21,F13.10,F13.20-
F13.21,F14.10,F14.20-F14.21,F15.10,F15.20-F15.21,F16.10,F16.20-F16.21,F18.10,F18.20-
F18.21, F19.10,F19.20-F19.21 

CPT: 90785,90832-90840,90846-90853,90882,90887,96101,96150-96154,97810-97814,98966-
98969,99051,99060,99184,99201-99239,99324-99350,99366,99408,99409,99441-99449,99487 
99498,99605-99607 
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Appendix C: RUCA B Codes 
 

RUCA B DEFINITIONS BY CODE 
 

Urban Codes–  
1.0 Metropolitan area core: primary flow within an Urbanized Area (UA) 
1.1 Secondary flow (30-49%) to a larger UA 
2.0 Metropolitan area high commuting: primary flow (>30%) to a UA 
2.1 Secondary flow (30-49%) to a larger UA 
3.0 Metropolitan area low commuting: primary flow (10-30%) to a UA 
4.1 Micropolitan area core: primary flow within an UC of 10,000-49,999 (large UC) with 
secondary flow (30-49%) to a UA 
5.1 Micropolitan high commuting: primary flow 30% or more to a large UC with 
secondary flow (30-49%) to a UA 
7.1 Small town core: primary flow within an UC of 2,500-9,999 (small UC) with 
secondary flow (30-49%) to a UA 
8.1 Small town high commuting: primary flow 30% or more to a small UC with 
secondary flow (30-49%) to a UA 
10.1 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (30-49%) to a UA 
 
Large Rural City/Town (Micropolitan)- 
4.0 Micropolitan area core: primary flow within an UC of 10,000-49,999 (large UC) 
4.2 Micropolitan area core: primary flow within an UC of 10,000-49,999 with secondary 
flow (10-29%) to a UA 
5.0 Micropolitan high commuting: primary flow 30% or more to a large UC 
5.2 Micropolitan high commuting: primary flow 30% or more to a large UC with 
secondary flow (10-29%) to a UA 
6.0 Micropolitan low commuting: primary flow (10-30%) to a large UC 
6.1 Micropolitan with low commuting: primary flow (10-30%) to a large UC with 
secondary flow (10-29%) to a UA 
 
Small and Isolated Small Rural Town- 
7.0 Small town core: primary flow within an UC of 2,500-9,999 (small UC) 
7.2 Small town core: primary flow within an UC of 2,500-9,999 with secondary flow (30-
49%) to a large UC 
7.3 Small town core: primary flow within an UC of 2,500-9,999 with secondary flow (10-
29%) to a UA 
7.4 Small town core: primary flow within an UC of 2,500-9,999 with secondary flow (10-
29%) to a large UC 
8.0 Small town high commuting: primary flow (>30%) to a small UC 
8.2 Small town high commuting: primary flow (>30%) to a small UC with secondary 
flow (30-49%) to a large UC 
8.3 Small town high commuting: primary flow (>30%) to a small UC with secondary 
flow (10-29%) to a UA 
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8.4 Small town high commuting: primary flow (>30%) to a small UC with secondary 
flow (10-29%) to a large UC 
9.0 Small town low commuting: primary flow (10-29%) to a small UC 
9.1 Small town low commuting: primary flow (10-29%) to a small UC with secondary 
flow (10-29%) to a UA 
9.2 Small town low commuting: primary flow (10-29%) to a small UC with secondary 
flow (10-29%) to a large UC 
10.0 Rural areas: primary flow to a tract outside a UA or UC (including self) 
10.2 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (30-49%) to a large UC 
10.3 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (30-49%) to a small UC 
10.4 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (10-29%) to a UA 
10.5 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (10-29%) to a large UC 
10.6 Rural areas: primary flow to a tract outside a UA or UC (including self) with 
secondary flow (10-29%) to a small UC 
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Appendix D: OHP Medicaid Eligibility Codes 
 
OHP Eligibility Categories  OHP Eligibility Codes Study Category 
TANF Medical Clients 

  TANF-M  E2, V2, XE, 2, 82, KA Pregnant 

Poverty Level Medical (PLM) Adults 
  PLM: Adults < FPL  L2 Pregnant 

PLM: Adults >= FPL L6, L8 Pregnant 

MAGI Pregnant Women  
  Pregnant Women  LA, LB, LC, LD Pregnant 

Old Age Assistance/Blind, Disabled, 
and General Assistance  

  AB/AD with Medicare  3, 4, B3, D4 Expansion/Standard 
AB/AD without Medicare  3, 4, B3, D4 Expansion/Standard 
General Assistance 5 Expansion/Standard 
OAA with Medicare Part B 1, A1 Expansion/Standard 
OAA with Medicare Part A or Part A & B 1, A1 Expansion/Standard 
OAA without Medicare 1, A1 Expansion/Standard 

MAGI Blind, Disabled 
  MAGI Adult w/child w/o Medicare M2 Expansion/Standard 

MAGI Adult w/o child w/o Medicare M4 Expansion/Standard 

ACA Expansion population 
  ACA: Families  M1, M5 Expansion/Standard 

ACA: Adults/Couples  M3, M6 Expansion/Standard 

Standard Benefit Package 
  

OHP: Families  
W0, W1, W2, W3, W4, 
1W Expansion/Standard 

OHP: Adults/Couples  Y0, Y1, Y2, Y3, Y4, 1Y Expansion/Standard 
Medicaid only/Non-OHP benefit 
package  

  
Non-OHP: Medicare Beneficiaries  QB, QS, NP 

CAWEM/Uncatego
rized 

CAWEM  
CW, CS, CT, CU, CV, 
CX 

CAWEM/Uncatego
rized 

Breast & Cervical Cancer  BC 
CAWEM/Uncatego
rized 
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Appendix E: List of Chronic Conditions and ICD Codes200 
 
Asthma 
ICD-9: 493.00-493.92 
 
ICD-10: J45.20-J45.52,J45.901-J45.998 
 
Respiratory 
ICD-9:416.8,416.9,490-492,494-505,506.4,508.1,508.8 
 
ICD-10: I278,I279,J40-J44,J46,J47,J60-J67,J68.4,J70.1,J70.3 
 
Diabetes 
ICD-9:249.00,249.01,249.10,249.11,249.20,249.21,249.30,249.31,249.40,249.41,249.50,249.51, 
249.60,249.61,249.70,249.71,249.80,249.81,249.90,249.91,250.00,250.02,250.10,250.12,250.20,
250.22,250.30,250.32,250.40,250.42,250.50,250.52,250.60,250.62,250.70,250.72,250.80,250.82,
250.90,250.92,251.4,251.5,251.8,251.9,V53.51 
 
ICD-10: E08.00-E08.29,E08.311-E08.9,E09.00-E09.29,E09.311-E09.9,E11.00-E11.29,E11.311-
E11.9,E13.00-E13.29,E13.311-E13.9,E16.1,Z46.51 
 
Hypertension 
ICD-9: 401.0-401.9,402.00-402.91,405.09,405.19,405.99,437.2,V57.1,V57.21-V57.3,V57.81-
V57.89 
 
ICD-10: I10,I11.0-I11.9,I15.2-I15.9 
 
Cardiac Conditions 
ICD-9: 398.91,402.01,402.11,402.91,404.01.404.03,404.11,404.13,404.91,404.93,410,425.4-
425.9,427.3,428,440.2 
 
ICD-10: I09.9,I21,I22,I25.5,I42.0,I42.5-I42.9,I43,I48.0,I50,I70.2 
 
Arthritis 
ICD-9: 446.5,710.0-710.4,714.0-714.2,714.8,725 
  
ICD-10: M05,M06,M315,M32-M34,M35.1,M35.3,M36.0 
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