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ABSTRACT 

BACKGROUND: Despite recent expansions in public insurance programs, it must be 

recognized that the effectiveness of public insurance programs has historically been 

compromised by high rates of disenrollment.  One key barrier to the Oregon Health 

Plan’s (OHP) effective expansion has been the lack of a thorough understanding of 

why people leave the program, and what happens to them when they do.  In early 

2007, the Division of Medical Assistance Programs (DMAP) commissioned a study 

on OHP disenrollment to address these questions.  This secondary data analysis of 

data from this study focuses on children who were disenrolled from OHP.   

RESEARCH QUESTIONS: 1) What factors are associated with a child’s disenrollment 

from the Oregon Health Plan? 2) What are the impacts on children whose parents do 

not reapply to renew their OHP coverage with regard to healthcare utilization and 

health outcomes?  (3) What factors predict the eventual attainment of health 

insurance?   

METHODS: We used data from the 2007 OHP Disenrollment Study, a prospective 

cohort study, which identified a random cohort of children from a group of OHP 

applicants and re‐applicants during a three‐month sampling window.  Parents or 

guardians of selected children were surveyed six months later using a validated 

survey tool about their child’s insurance status and healthcare utilization.  To 

address our research questions, we performed complete descriptive analyses as 

well as multivariate logistic regression modeling. 

RESULTS:  585 children participated in this survey and 392 were included in this 

secondary analysis.  This number was weighted to reflect the total eligible OHP 

population during the sampling window and to account for survey non‐response.  

Compared with those who were accepted into the program and those that were 

denied coverage, children whose parents did not reapply to renew their coverage 

were more likely to come from families with employed parents (73.3%, p<0.001) 

and annual household incomes of more than $15,000 (40.9%, p<0.001).   Children 

whose parents did not reapply to renew their coverage had higher odds of unmet 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healthcare needs compared with those who were accepted into the program (OR: 

2.8, 95% CI: 1.3‐6.1) and those who were denied coverage (OR: 1.8, 95% CI: 0.7‐4.4).  

This association was explained by the fact that they were more likely to have a gap 

in insurance coverage than those in the other application groups.  A gap in insurance 

coverage was strongly associated with having an unmet healthcare need (OR: 8.5, 

95% CI: 2.9‐24.8).  Approximately one‐third of parents cited burdensome process 

requirements as the primary deterrents to their child’s OHP reenrollment.  These 

children were far less likely than those who disenrolled due to improved 

circumstances to be insured at the end of the study period (65.8%, p<0.01).   

CONCLUSIONS: This study confirms previous findings regarding the importance of 

continuous insurance coverage.  Furthermore, many children are being disenrolled 

from OHP due to burdensome process requirements.  Future efforts should focus on 

minimizing barriers to enrollment and reenrollment in public insurance programs 

in order to ensure continuous insurance coverage for all children. 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I. BACKGROUND 

A. IMPORTANCE OF HEALTH INSURANCE 

Stable, continuous health insurance is essential to the health and well being 

of all children in the United States. 1‐4 While health insurance alone does not 

guarantee access to high quality health care, it plays an integral role in determining 

whether children have access to needed healthcare.  Uninsured children are less 

likely than their insured counterparts to have regular contact with a healthcare 

provider, to receive adequate preventive care, and to have a usual source of care. 1, 3‐

5 They are more likely to have unmet healthcare needs, poorer health, and 

hospitalizations for preventable medical problems than those with insurance.  4, 6‐8 

Moreover, the adverse effects of being uninsured are often worse for children in 

families with lower socioeconomic status, racial or ethnic minorities, recent 

immigrants and the undocumented, and children in underserved areas. 8, 9 These 

adverse effects are often more pronounced for children with high healthcare needs 

as well. 9   

B. CURRENT ESTIMATES OF THE UNINSURED 

In 2010, almost fifty million Americans were uninsured for the entire year. 10, 

11   Approximately seven to eight million of the uninsured are children. 10, 12 

However, the number of uninsured children nearly doubles if one accounts for 

children with coverage gaps at some point during the year. 13, 14 Nationally, 

individuals of racial and ethnic minorities are more likely to be uninsured than non‐

Hispanic whites. 11 Full‐time employment increases the likelihood of having 

insurance, though one in seven full‐time workers are still uninsured. 11 Likewise, 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individuals with lower incomes are more likely to be uninsured, although more than 

one‐third of all uninsured Americans have household incomes above $50,000. 11 

Recent estimates indicate that in Oregon approximately 52,000 children are 

currently uninsured. 15   This number has decreased in recent years due to program 

expansions that occurred following the Children’s Health Insurance Program 

Reauthorization Act in 2009.16 

C. PUBLIC HEALTH INSURANCE 

As the cost of private health insurance outpaces the earnings of many 

American families, millions continue rely on Medicaid and the Children’s Health 

Insurance Program (CHIP) to provide health insurance for their children. 3, 17‐20 

Currently, more than 27 million children are enrolled in Medicaid and an additional 

8 million are enrolled in CHIP. 21, 22 Nationally, the number of children eligible for 

Medicaid and CHIP has increased significantly in recent years.  Economic instability 

due to the recession and program expansions in a number of states have 

contributed to this growth.  21, 23, 24 Between 2008 and 2009, the number of children 

eligible for Medicaid/CHIP increased by an estimated 2.5 million, from 40.2 million 

to 42.7 million. 24 Since the start of the recession, an additional five million children 

enrolled in Medicaid, which accounts for more than half of total program growth 

across all eligibility groups during this period. 21  

Established in 1965, Medicaid is a joint federal‐state entitlement program for 

certain low‐income families, children, pregnant women, and individuals who are 

aged or disabled. 12 Medicaid requires every state to provide coverage to: 1) children 

under age 6 and pregnant women living just above the federal poverty level (FPL), 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$29,327 for a family of four, and 2) children ages 6‐19 who are at or below the FPL, 

$22,050 for a family of four. 11 States have the option to use Medicaid funds to 

provide coverage to: 1) pregnant women living at up to 185% of the FPL, $40,792 

for a family of four, and 2) children at any income level. 12   

Recognizing that many families were earning too much to qualify for 

Medicaid but not enough to coverage the costs associated with private or even 

employer‐sponsored insurance, Congress created Children’s Health Insurance 

Program (CHIP) in 1997.  This program gives federal matching dollars to states 

offering low cost insurance options to children in families earning too much to be 

eligible for Medicaid.  Every state is allowed to design its program in one of three 

ways: as a separate program, as a Medicaid expansion, or as a combination of these 

two approaches.  Currently, all but four states cover children at or above 200% of 

the FPL, $44,100 for a family of four.  12     

In 2009, the President signed into law the Children’s Health Insurance 

Program Reauthorization Act of 2009 (CHIPRA).  Under this law, states were given 

funding to strengthen their existing health care programs and bonus payments for 

adopting specific enrollment and retention strategies.  States were also given 

financial incentives if they exceeded target enrollment levels.  In response to 

CHIPRA, the Oregon Legislature created the Healthy Kids program within the 

Oregon Health Authority (OHA) to expand healthcare availability for Oregon 

children. 25 Healthy Kids offers three tiers of coverage (no‐cost, low‐cost, and full‐

cost), which determine the family contribution for insurance premiums. 16 The no‐

cost tier is reserved for families making less than $44,100 for a family of four, 200% 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or less of the federal poverty level.  The low‐ and full‐cost tiers are designed for 

families making $44,100 and above. 16, 25 In 2010 the OHA estimated Medicaid child 

enrollment at approximately 250,000. 25 

D. DISENROLLMENT FROM PUBLIC INSURANCE PROGRAMS 

Despite recent expansions in coverage options, it must be recognized that the 

effectiveness of public insurance programs has historically been compromised by 

high rates of disenrollment. 20, 26, 27 Disenrollment, coupled with low enrollment 

among some groups of eligible children, has caused millions of Medicaid or SCHIP 

eligible children to remain uninsured. 19, 20, 28‐30  Several recent studies of Medicaid 

and CHIP have demonstrated high turnover rates, with estimates ranging from 18 to 

48 percent annually. 4, 31 In 2009, despite increased overall participation rates, more 

than 4 million uninsured children were eligible for Medicaid or CHIP. 24   

Disenrollment from public insurance programs can occur for a variety of 

reasons.  Recipients may lose eligibility through an increase in income; they can 

acquire other insurance; or they can lose coverage “unintentionally”, often while still 

eligible. 19 Unintentional disenrollment may occur due to confusion about program 

eligibility criteria or burdensome reenrollment processes. 4, 28‐30 Previous studies 

have suggested that those who disenroll unintentionally” or as a result of 

programmatic changes are unlikely to obtain other forms of insurance, as they 

typically are not able to afford the premiums associated with private commercial 

health insurance.  26, 32, 33 Importantly, much of the previous research on 

disenrollment has failed to distinguish between the different causes of 

disenrollment and the fact that each likely has different policy implications that 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must be dealt with independently. 4 Disenrollment due to acquisition of other 

insurance should not be seen as a policy failure, though these individuals may still 

suffer short gaps in coverage.  On the other hand, if individuals are leaving the 

program only to reenter the realm of the uninsured, this should certainly be 

considered a policy failure.   

Although Medicaid and CHIP are free or low‐cost once a child is enrolled, 

there are a multitude of indirect costs associated with the application or 

reapplication process.  These indirect costs include: transportation, time lost from 

work, childcare, and paperwork costs. 4, 30, 34 Furthermore, initial application or 

renewal process requirements for Medicaid and SCHIP vary widely among states 

and are subject to frequent changes.  Program participants may be required to 

renew coverage once or twice annually and they may be expected to provide 

citizenship, residence or financial documentation. 19, 30, 35 As a result, while many 

individuals can successfully maneuver this system, others cannot and may lose 

much needed insurance coverage. 

In terms of reasons for disenrollment, previous studies have suggested that 

among those who disenroll, approximately one‐quarter do so “intentionally and the 

rest disenroll because they forgot to reenroll or were confused about the process. 4  

With regard to predictors of disenrollment, several studies demonstrated that older 

children were disenrolled at higher rates and that infants are less likely to lose 

eligibility than older children. 4, 31, 34 The data on the effect of race on disenrollment 

has been inconsistent. 4, 31In one study, boys were less likely to be disenrolled than 

girls, which was thought to be due to the fact that boys have higher overall 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healthcare utilization than girls. 4 

Disruption of Medicaid or CHIP coverage due to disenrollment may result in 

decreased continuity of care, delays in obtaining medical care, higher unmet 

healthcare needs, 9, 36and increased out‐of‐pocket and overall medical expenditures. 

26, 37 Additionally, disenrolled children are more likely than Medicaid or CHIP‐

insured children to receive health care in expensive sites such as the ED or hospital 

and less likely to receive care in an ambulatory setting. 20, 32 

E. SIGNIFICANCE 

  Although Oregon does engage in routine evaluations of its Medicaid program, 

one key barrier to OHP’s effective implementation has been a thorough 

understanding of why people leave the program, and what happens to them when 

they do.  In early 2007, the Division of Medical Assistance Programs (DMAP) 

commissioned a study on disenrollment from the Oregon Health Plan to help 

address these questions.  This secondary analysis of data from the 2007 OHP 

Disenrollment Study focuses on individuals who chose not to reapply to renew their 

child’s OHP coverage.  Studying this group will allow us to determine the drivers 

behind clients’ decisions not to reapply and resultant health impacts on their 

children.   

To date there have been few comparative analyses designed to determine 

whether the health care utilization behaviors and health outcomes of those who 

disenroll from OHP resemble those of individuals denied Medicaid coverage or 

those of individuals accepted into the program.   This information is necessary in 

order to more effectively address the needs of this potentially vulnerable 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population.  Additionally, it is important to determine whether or not children 

whose parents do not reapply to renew their OHP coverage eventually obtain 

insurance and what factors are associated with the attainment of insurance.  This 

information will facilitate the development of appropriate interventions designed to 

target those who remain uninsured, as they have likely not left the program due to 

improved circumstances.  

Oregon is continuing to discuss and implement options for expanding 

children’s health insurance.  The expansion of public programs to cover all 

uninsured children has considerable public support 38 and the State has taken 

measures to facilitate this goal, most recently through the implementation of the 

Healthy Kids Initiative. 16 An understanding of the reasons that parents forgo public 

insurance options for their potentially eligible children will be essential to ensuring 

the success of the efforts. 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II. RESEARCH QUESTIONS & SPECIFIC AIMS 

 
Research Question 1: What factors are associated with a child’s disenrollment from 

the Oregon Health Plan? 

Specific Aim1:  

A. Describe the socio‐demographic characteristics of families who did not 

renew their child’s OHP coverage; and, 

B.  Compare these characteristics with those of families in the other 

application groups‐‐those who applied and were accepted and those who 

applied and were denied coverage.  

 

Research Question 2:  What are the impacts on children whose parents do not 

reapply to renew their OHP coverage with regard to healthcare utilization and health 

outcomes?  Are unmet healthcare needs associated with the decision not to reapply to 

renew OHP coverage? 

Specific Aim 2: 

A. Characterize the healthcare utilization, insurance outcomes, and health 

status of children whose parents did not reapply to renew their OHP 

coverage; and, 

B.  Compare the likelihood of having an unmet healthcare need among the 

different application groups. 

 
Research Question 3: What factors predict the eventual attainment of health 

insurance among those who leave OHP? 

Specific Aim 3:  

A. Describe the insurance outcomes of children whose parents did not reapply 

to renew their OHP coverage; 

B. Describe the reasons for disenrollment among those who did not reapply; 

and, 

C. Determine what factors were associated with the attainment of health 

insurance in the subsequent 6 months. 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III. METHODS 

A. OVERVIEW 

  This is a secondary analysis of data from the 2007 Oregon Health Plan 

Disenrollment Study. 39 The Division of Medical Assistance Programs (DMAP) 

commissioned the 2007 OHP Disenrollment Study to improve understanding 

regarding the impacts and drivers of OHP disenrollment.  In this study a 

representative cohort of children was initially identified from a group of OHP 

applicants and re‐applicants during a three‐month sampling window, which took 

place between January and March of 2007.  Parents or guardians of selected 

children were surveyed six months later using a validated instrument adapted from 

previous studies of the OHP population (Figure 1). 39   

  The OHP Disenrollment Survey collected information from parents of 

selected children about their child’s insurance status, access to and utilization of 

health care, and perceived health status during the six‐month period following their 

scheduled OHP application window.  The survey also collected information about 

the family’s demographic characteristics.  In addition, those who did not reapply to 

renew their child’s coverage were questioned about what barriers to renewal they 

had encountered.  Administrative data from DMAP, including application status as 

defined below, were used to identify and stratify the sample population. 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Figure 1. 2007 OHP Disenrollment Study Design 
 

B. SUBJECTS 

  The 2007 OHP Disenrollment Study included children who were new 

applicants and re‐applicants to the Oregon Health Plan as well as those who missed 

reapplication.   This secondary analysis will be limited to children who were 

scheduled to reapply for coverage.  New applicants were excluded because it was 

felt these individuals would be fundamentally different from those who had very 

recently been insured through the Oregon Health Plan.  Specifically, this analysis 

focuses on children whose parents did not reapply to renew their coverage and 

compares their characteristics to those who were accepted into the program and 

those who attempted to enroll but were denied coverage.  Studying this group will 

help to elucidate the drivers behind the client’s choice not to reapply and resultant 

health impacts on their children.  Specific inclusion and exclusion criteria utilized in 

the original study are outlined in Table 1.  

C. SAMPLING  

New Applicants  
OR  

Applicants for 
Renewal of 
Coverage 

Applied & Accepted 

Applied & Denied for 
Citizenship Reasons 

Applied & Denied for 
Other Reasons 

Did Not Reapply for 
Renewal of Coverage 

 

Sampling Window 
(January‐March 

2007) 

Survey Window 
(July‐September 

2007) 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 The OHP Disenrollment Study employed a multi‐stage stratified random 

sampling technique to form a representative study panel across the four population 

strata. Random sampling was performed from an original population of 116,764 

children (Figure 2).  Investigators originally intended to recruit 500 children from 

four predefined strata and 1,000 from a final stratum for a total of 4,000 potential 

study participants (Table 7). Only one subject per household was eligible to 

participate.  For households with multiple children, parents were asked to respond 

to questions only as they pertained to the focal child (Table 1).   

Table 1. Inclusion & Exclusion Criteria for Children in the 2007 OHP 
Disenrollment Study 

Inclusion Criteria  Exclusion Criteria 

Child under 19 years of age  Individual ≥ 19 years of age 

No child in same household already selected 
to participate 

Child in same household was randomly selected 
to participate 

Valid current address according to state OHP 
records 

Listed current address according to state OHP 
records is invalid and no forwarding address 
available 

 

D. RECRUITMENT 

Approximately six months after the sampling window, in July 2007, potential 

subjects were mailed a postcard screener by the original investigators of the OHP 

Disenrollment Study in order to introduce the study (Figure 1).  When the postcard 

screener was returned without a forwarding address, the subject was excluded.  

Two weeks after the arrival of the screener, the survey was delivered by mail with a 

prepaid response envelope and instructions for how to complete and return the 

survey.  Those who had not returned the survey two weeks after its delivery were 

sent a follow‐up postcard.  If the survey had not been returned four weeks after its 

delivery, potential participants were sent a second copy of the survey and additional 

prepaid envelope. Participants were given a $5 cash incentive once the completed 

survey was returned.  The survey window was closed at the end of September 2007 

and surveys received after this time were excluded (Figure 1). 39 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Figure 2.  Snapshot of Enrollment & Disenrollment During 3‐Month OHP 
Disenrollment Survey Sampling Window 39 
 

D. RECRUITMENT 

Approximately six months after the sampling window, in July 2007, potential 

subjects were mailed a postcard screener by the original investigators of the OHP 

Disenrollment Study in order to introduce the study (Figure 1).  When the postcard 

screener was returned without a forwarding address, the subject was excluded.  

Two weeks after the arrival of the screener, the survey was delivered by mail with a 

prepaid response envelope and instructions for how to complete and return the 

survey.  Those who had not returned the survey two weeks after its delivery were 

sent a follow‐up postcard.  If the survey had not been returned four weeks after its 

delivery, potential participants were sent a second copy of the survey and additional 

All Children who 
Applied or 

Reapplied during 
OHP  

Sampling Window 
(n=116,764) 

New Applicants 
(n=38,850) 

Applicants due to 
Renew Coverage 
(n=77,914) 

Applied & Denied for Citizenship 
Reasons 
(n=301) 

Applied & Accepted (n=64,299) 

Applied & Denied for Citizenship 
Reasons 
(n=577) 

Did Not Reapply to Renew Coverage 
(n=12,389) 

Applied & Denied for Other 
Reasons 
(n=649) 

Applied & Accepted (n=32,860) 

Applied & Denied for Other 
Reasons 
(n=5,689) 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prepaid envelope. Participants were given a $5 cash incentive once the completed 

survey was returned.  The survey window was closed at the end of September 2007 

and surveys received after this time were excluded (Figure 1). 39 

E. DATA COLLECTION & MEASUREMENTS 

Administrative data from the Oregon Division of Medical Assistance 

Programs were available to identify and to stratify the sample population into the 

different application groups.  After initial stratification, the Oregon Disenrollment 

Survey was the primary measurement tool.  This survey was modeled after the 

Oregon Health Care Survey, a validated survey tool, which has been used to assess 

insurance coverage and access to health care among current and former Medicaid 

enrollees.   Both Spanish and English surveys were provided based on the language 

preference of the parent/guardian according to state administrative records.  

F. DATA MANAGEMENT & WEIGHTING  

Investigators in the OHP Disenrollment Study created a database of all 

subjects wherein each subject was assigned a unique numeric code.  Personal 

identifying information was removed for the remainder of the analyses.  No 

personal identifiers remained in the data set when analyses were performed. 39 

Original investigators weighted the data collected in this survey to better 

reflect the full population.  Specific information regarding weighting strategy can be 

found elsewhere 39, but is described in brief as follows.  First, they determined a 

base weight for each case from its probability of inclusion.  Next, they adjusted the 

base weight to account for household size since only one individual from any given 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household was selected.  Finally, they implemented a non‐response error 

adjustment by weighting each case according to response probabilities.    

As demonstrated in Table 7, there is a slight discrepancy between the total 

weighted sample population and the actual population.  These differences were 

likely due to minor limitations in the original regression analyses used to calculate 

survey weights.  They were not expected to have any significant impact on the 

results of these analyses. 

G. SAMPLE SIZE & POWER 

All data for the 2007 OHP Disenrollment Study was complete when this 

secondary analysis was undertaken.  Using the weighting procedures outlined 

previously, the total number of participants (n=585) was weighted to represent the 

full population of all children who were eligible for enrollment in Medicaid during 

the sampling window (n=116,764).   Survey respondents who reported that their 

children were new applicants to OHP during this period were excluded from 

analysis as the intention of this analysis was to study those who were previously 

enrolled and due to renew their coverage.  Furthermore, respondents with missing 

demographic data were excluded from analysis as this information was felt to be 

essential to the logistic regression analysis. Detailed information regarding the 

exclusion of missing data can be found in Tables 23‐24 (Appendix A).  After these 

exclusions, the total number of respondents included in these analyses was 392.  

We performed numerous two‐sided tests of proportions using Russell 

Lenth’s Power Calculation Tool 40 in order to determine the minimum detectable 

differences between proportions that could be observed while maintaining a power 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of 0.80 at a significance level of 0.05.  Since children whose parents did not reapply 

to renew their OHP coverage (n=183) were evaluated against two comparison 

groups, the calculations were performed twice, once with those who were denied 

coverage (n=112) and once with those who were accepted into the program (n=97).  

For specific aims 1 & 2, we estimated that a difference in proportions of 

approximately 15‐18% between the comparison groups was needed to maintain 

adequate power (Table 32For specific aim 3, we were only interested in the group 

that did not reapply to renew OHP coverage.  Therefore, we compared the number 

of children within this group who had insurance (n=118) at the end of the 6‐month 

study period with those who did not have insurance (n=60).  We estimated that a 

difference in proportions of approximately 21‐23% between the comparison groups 

was needed to achieve maintain adequate power (Table 3).  

The exact proportions of our outcome variables were unknown prior to the 

initiation of our analyses.  However, based on previous studies, we expected the 

actual proportions to be contained within the wide range of our estimated values.  

These calculations do not account for survey weights of the study.  Given that the 

design effect of the original 2007 OHP Disenrollment study is close to one 39, 

weighting does not significantly change the statistical power of this study. 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Table 2.   Minimum Detectable Differences for Specific Aims 1 & 2 

Comparison Groups  Initial Proportions  Difference 
(P2‐P1)  Power  Alpha 

Did Not Reapply (n=183) vs. 
Applied & Denied (n=112)  P1=0.5 vs. P2=0.67  0.17  0.80  0.05 

  P1=0.4 vs. P2=0.58  0.18  0.80  0.05 

  P1=0.3 vs. P2=0.47  0.17  0.80  0.05 
  P1=0.2 vs. P2=0.35  0.15  0.80  0.05 

Did Not Reapply (n=183) vs. 
Applied & Accepted (n=97)  P1=0.5 vs. P2=0.68  0.18  0.80  0.05 

  P1=0.4 vs. P2=0.58  0.18  0.80  0.05 
  P1=0.3 vs. P2=0.475  0.175  0.80  0.05 

  P1=0.2 vs. P2=0.36  0.16  0.80  0.05 
 
Table 3.   Minimum Detectable Differences for Specific Aim 3 

Comparison Groups  Initial Proportions  Difference 
(P2‐P1)  Power  Alpha 

Uninsured (n=60) vs. 
Insured (n=118)   P1=0.5 vs. P2=0.72  0.22  0.80  0.05 

  P1=0.4 vs. P2=0.63  0.23  0.80  0.05 

  P1=0.3 vs. P2=0.53  0.23  0.80  0.05 

  P1=0.2 vs. P2=0.41  0.21  0.80  0.05 

 
H. VARIABLES & ANALYSIS 
H.1 SPECIFIC AIM 1 

To address the first specific aim, contingency tables were constructed to 

compare the demographic characteristics of each application group.  Information 

about application status was obtained from administrative data gathered by the 

Department of Medical Assistance Programs in Oregon.  For the purposes of this 

analysis, application status was treated as a three‐level categorical variable: 1) those 

who did not reapply to renew OHP coverage, 2) those who did reapply and were 

denied coverage and 3) those who did reapply and were accepted into the program.   

The demographic characteristics of interest in this aim are described in more 

detail in Table 4.  As outlined below, the variable for age was dichotomized at a 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several different cut‐points and treated as a three‐level categorical variable in 

multivariate logistic regression models. Therefore, these divisions were utilized in 

order to elucidate whether these relationships were also present in this study.  The 

variable for income was dichotomized as well.  In 2006, the year prior to when this 

survey was conducted, the federal poverty level for a family of two was 

approximately $15,000 and, for a family of four, approximately $23,000. 41 Precise 

estimates of family size were frequently unavailable in the collected survey data.  

Therefore, an annual income cut‐off of $15,000 was felt to be a conservative 

estimate of poverty in this population. 

Weighted analyses of the aforementioned contingency tables were 

performed using Stata 11.2. 42 Design‐based F tests were applied to weighted data 

analyses to evaluate whether global differences existed among the three comparison 

groups and weighted percentages in each application group were reported.  

Furthermore, in order to more fully characterize the nature of these global 

differences, families who did not renew their child’s OHP coverage were compared 

separately with those who were accepted into the program as well as those who 

were denied coverage. 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Table 4. Variables for Specific Aim 1 

 

Variable  Survey Question  Response 
 

Coding 
 

Application 
Status  Data from DMAP 

‐ Applied & accepted 
‐ Applied & denied  
‐ Did not reapply 

Categorical 
(3‐Level) 

 

Gender  Is your child male or 
female? 

‐ Male 
‐ Female 

Dichotomous 
‐ Male 
‐ Female 

Age  What year was your child 
born?  Write in year. 

Dichotomous 
‐ ≥2 years vs. <2 years 
‐ <12 years vs. ≥12 years 

 
Categorical (3‐Level) 

‐ ≤2years 
‐>2 & <12 years 
‐≥12 years 

*For multivariate logistic 
regression models only 

Race 
 

How would you describe 
your child’s race? 
 

‐ White 
‐ Black or African 
American 
‐ American Indian or 
Alaska Native 
‐ Native Hawaiian or 
Pacific Islander 
‐ Other 

Dichotomous 
‐White 

‐Non‐white 

Ethnicity 
Would you describe yourself 
as Spanish, Hispanic or 
Latino? 

‐Yes 
‐No 

Dichotomous 
‐ Hispanic 

‐ Non‐Hispanic 

Birthplace 
 

Was your child born in 
United States? 

‐ Yes 
‐ No 

Dichotomous 
‐U.S. Born 

‐ Foreign Born 

Parental 
Education 

What is the highest level of 
education you have 
completed? 

‐ Less than high school 
‐ High school diploma 
or GED 
‐ Vocational training or 
2‐year degree 
‐ A 4‐year college 
degree or more 

Dichotomous 
‐ ≤High School 
‐ >High School 

Parental 
Employment 

Are you (the parent) 
currently employed or self‐
employed? 

‐ Yes, employed (1) 
‐ Yes, self‐employed (2) 
‐ Not currently 
employed (3) 
‐ I am retired (4) 

Dichotomous 
‐Employed (1 or 2) 

‐ Unemployed (3 or 4) 

Household 
Income 

What was your gross 
household income (before 
taxes and deductions are 
taken out) last year (2006)?  

‐ $0 
‐ $1 ‐ $2,500 
‐ ...($2,500 intervals)... 
‐ $47,500 ‐ $50,000 
‐ $50,001 or more 

Dichotomous 
‐ ≤$15,000  
‐ >$15,000 

Chronic 
Disease 

 

Have you ever been told by 
a doctor or other health 
professional that your child 
has any of the following? 

‐ Asthma 
‐ Diabetes or sugar 
diabetes 
‐ Another chronic 
health condition 

Dichotomous 
‐ Chronic condition 

‐ No chronic condition 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H.2 SPECIFIC AIM 2 

To address the second specific aim, contingency tables were constructed to 

compare the health status and the healthcare utilization behaviors of children in 

each of the three application groups.  A variety of outcomes were assessed, 

including: the presence of unmet healthcare needs, use of the emergency 

department in the last six months, having a medical visit in the last six months, 

having a usual source of care, having current debt because of medical bills, having 

difficulty paying medical bills, and having a change in health over the last six months 

(Tables 5a‐b).  Design‐based F tests were applied to weighted data analyses in order 

to evaluate whether global differences existed among the three comparison groups 

and weighted percentages in each application group were reported.   

In addition, we were specifically interested in whether or not those children 

whose parents did not reapply to renew their OHP coverage (i.e. those who 

“disenrolled” from OHP) were more likely to have unmet healthcare needs than 

those in the other application groups.  Therefore, multivariate logistic regression 

was utilized to assess the relationship between our primary predictor variable, OHP 

application status, which was treated as a three‐level categorical variable and the 

presence of one or more unmet healthcare needs (Table 5a).  An unmet health care 

need was defined as a “no” response to one or more of three separate questions 

regarding ability to access medical care, dental care and prescription medications.  

Children with no medical, dental or prescription needs were excluded from these 

analyses.  Again, contingency tables were utilized to identify potential confounders 

or effect modifiers of the primary relationship of interest.  The demographic 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characteristics described in Table 4 were considered in this portion of the analysis 

and those variables that were associated with either the predictor or outcome 

variable (p‐value<0.25) were included in our preliminary main effects model.  We 

also included those variables that we theorized should have an effect on either the 

predictor or outcome variables.  

Once the preliminary main effects model was determined, a backwards‐

stepwise modeling procedure was undertaken.   Variables that achieved statistical 

significance (p<0.05) as well as those that contributed significantly to the model 

were included in the final main effects logistic regression model.  After the final 

main effects model was selected, interactions between application status and a 

number of other independent variables were assessed for statistical significance. 

Adjusted odds ratios and 95% confidence intervals for the association between each 

OHP application status and the outcome of having one or more unmet healthcare 

needs were calculated and are reported below.  Model fit was assessed using a 

Hosmer & Lemeshow F‐adjusted mean test for complex weighted samples. 43 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Table 5a. Variables for Specific Aim 2  

 
 
 
 
 
 
 
 
 
 
 
 

Variable  Survey Question  Response  Coding 

Application Status 
(Primary Predictor)  Data from DMAP 

‐ Applied & 
accepted 
‐ Applied & denied  
‐ Did not reapply 

Categorical 
(3‐level) 

 

Unmet Healthcare Need 
(Primary Outcome) 

1. If your child needed medical 
care in the last six months, did 
he or she get ALL the medical 
care that was needed? 

‐Yes 
‐No 
 

Dichotomous 
‐ Unmet need 

(Yes, to ≥ 1 of the 3 
questions) 

‐ No unmet need 

2. If your child needed 
prescription medications in the 
last six months, did he of she get 
ALL the needed medications? 

‐Yes 
‐No 
 

3. If your child needed dental 
care in the last six months, did 
he or she get ALL needed care? 

‐Yes 
‐No 
 

Usual Source of Care  
Is there a place your child 
usually goes to receive medical 
care? 

‐Yes 
‐No 
 

Dichotomous 
‐Has USC 
‐ No USC 

Recent Medical Visit 

In the last 6 months, how many 
times did your child go to a 
doctor’s office, clinic, or other 
health care provider to get 
care? Don’t include emergency 
room or hospital visits. 
 

‐ None 
‐ 1 time 
‐ 2 times 
‐ 3 or more times 

Dichotomous 
‐ No visits 
‐ ≥ 1 visit 

Recent ED Visit 
In the last 6 months, how many 
times did your child go to an 
emergency room to get care? 

‐ None 
‐ 1 time 
‐ 2 times 
‐ 3 or more times 

Dichotomous 
‐ No ED visits 
‐ ≥ 1 ED visits 

Difficulty with Medical 
Bills 

In the last 6 months, have you 
had to borrow money, skip 
paying other bills, or pay other 
bills late to pay your child’s 
health bills? 

‐Yes 
‐No 
 

Dichotomous 
‐Has difficulty 
‐ No difficulty 

Current Medical Debt 

Do you currently owe money to 
a health care provider, credit 
card company, or anyone else 
for your child’s medical 
expenses? 

‐Yes 
‐No 
 

Dichotomous 
‐Has medical debt 
‐ No medical debt 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Table 5b. Variables for Specific Aim 2  

 

H.3 SPECIFIC AIM 3 

For the third specific aim, our analysis was limited to children whose parents 

did not reapply to renew their OHP coverage.  The primary outcome variable was 

the child’s insurance status at the time the survey was completed, which was treated 

as a two‐level categorical variable (Insured vs. Uninsured).  Contingency tables were 

created to determine whether the family’s socio‐demographic characteristics or the 

child’s health status were predictors of the child’s attainment of health insurance by 

the time of survey completion (Table 6).  In addition, we considered whether or not 

the parent’s stated reason for OHP disenrollment was an important predictor of this 

Variable  Survey Question  Response  Coding 

Continuous 
Insurance 

For how many of the last six 
months did your child have 
some kind of health insurance? 
 

‐ No insurance for last 6 
months (1) 
‐ 1 . . . 5 months (2) 
‐ Insured for all of last 6 
months (3) 

Dichotomous 
‐Continuous (3) 
‐Discontinuous 

(1 or 2) 

Current 
Insurance 
Status 

Does your child currently have 
health insurance through any of 
the following?  
Check all that apply.  

‐ OHP or Medicaid (1) 
‐ Medicare (2) 
‐Yours or family member’s 
employer (3) 
‐ A private plan I pay for 
myself (4) 
‐ Other coverage: _____(5) 
‐ My child has no insurance 
now (6) 
‐ I don’t know (7) 

Dichotomous 
‐Insured (1‐5) 
‐Uninsured (6) 

 

Child’s Overall 
Health 

In general, would you say your 
child’s health is: 

‐ Excellent 
‐ Very Good 
‐ Good 
‐ Fair 
‐ Poor 

Dichotomous 
‐Poor‐Fair 

‐ Good‐Excellent 

Change in 
Health Status 

How has your child’s health 
changed in the last six months? 
 

‐Gotten better (1) 
‐About the same (2) 
‐Gotten Worse (3) 
 

Dichotomous 
‐ Not declined 

(1 or 2) 
‐ Declined (3) 

Health 
Interfering with 
Daily Activities 

In the past six months, have 
problems with your child’s 
health interfered with any of 
the following? Check all that 
apply. 
 

‐ School 
‐ Social activities with 
friends 
‐ Family activities 

Dichotomous 
‐ Yes (Any) 

‐No 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outcome as well.  In order to do this it was necessary to experiment with a number 

of ways classifying reasons for disenrollment, which are outlined in Table 6.  

Ultimately, we chose to broadly classify the reasons for disenrollment as either due 

to burdensome process requirements or improved circumstances.  Certainly, we 

recognize that dichotomous descriptions will not be able to capture the entire 

spectrum of these individuals’ motivations.  Nevertheless, this classification scheme 

proved to be helpful and informative for the purposes of these analyses.  Potential 

responses for those whose disenrollment was due to improved circumstances 

included: “My income or assets were too high” or “I found other insurance for my 

child”.  Potential responses for those whose disenrollment was due to burdensome 

process requirements included: “The paperwork is too much of a hassle”, “I couldn’t 

find my paperwork to prove child’s citizenship”, “I could not find other paperwork 

(proof of income, etc.)”, or “I just forgot”.   Individuals who claimed that they “Did 

reapply” to renew their child’s OHP coverage were excluded from these analyses.  In 

addition, those who cited “Some other reason” or “I don’t know why” as their reason 

for disenrollment were excluded because it would have been impossible to classify 

them appropriately.  

Ultimately, variables that were associated with our outcome variable based 

on these weighted contingency tables (p<0.25) or had some theoretical relevance 

were included in our preliminary main effects model.   Then, a backwards‐stepwise 

model building procedure was utilized and variables that achieved statistical 

significance (p<0.05) as well as those that contributed significantly to the model 

were included in the final main effects logistic regression model. 43 Interactions 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between numerous independent variables were assessed and included if they were 

found to be statistically significant as well.  Finally, we assessed our final 

multivariate logistic regression model for goodness of fit utilizing an F‐adjusted 

mean residual test for complex weighted samples. 43  

Table 6. Variables for Specific Aim 3 

 
 

 

Variable  Survey Question  Response  Coding 

 
 

Current 
Insurance 
Status 

Does your child 
currently have 
health insurance 
through any of the 
following?  
Check all that apply.  

‐ OHP or Medicaid (1) 
‐ Medicare (2) 
‐Yours or family member’s employer 
(3) 
‐ A private plan I pay for myself (4) 
‐ Other coverage: _____(5) 
‐ My child has no insurance now (6) 
‐ I don’t know (7) 

Dichotomous 
‐Insured (1‐5) 
‐Uninsured (6) 

 

Continuous 
Insurance 

For how many of 
the last six months 
did your child have 
some kind of health 
insurance? 

‐ No insurance for last 6 months (1) 
‐ 1 . . . 5 months (2) 
‐ Insured for all of last 6 months (3) 

Dichotomous 
‐Continuous (3) 
‐Discontinuous 

(1 or 2) 

 
 
 

Insurance 
Type 

Does your child 
currently have 
health insurance 
through any of the 
following?  
Check all that apply.  

‐ OHP or Medicaid 
‐ Medicare 
‐Yours of family member’s employer 
‐ A private plan I pay for myself 
‐ Other coverage: _____ 
‐ My child has no insurance now 
‐ I don’t know 

Categorical 
‐Private Insurance 
‐Public Insurance 

‐Uninsured 

Reason for 
Disenrollment 

Our records show 
that your child’s 
Oregon Health Plan 
(OHP) membership 
expired between 
September 2006 
and May 2007, and 
that you did NOT 
reapply at that time. 
Why didn’t you 
reapply to OHP for 
your child?  
Check all that apply. 

‐ My income or assets were too high 
(1) 
‐ Found other insurance for my child  
(2) 
‐ I just forgot (3) 
‐ The paperwork is too much of a 
hassle (4) 
‐ I was dissatisfied with the program 
(5) 
‐ I could not find my paperwork to 
prove child’s citizenship (6) 
‐ I could not find other paperwork 
(proof of income, etc.) (7) 
‐ Some other reason: ____ (8) 
‐ I don’t know why (9) 
‐ I did reapply for my child’s coverage 
during that time period (10) 

 
Categorical 

‐ Income Too High (1)  
vs. Other (2‐9) 

‐ Burdensome Process 
(3,4,6,7) vs. Improved 
Circumstances (1,2) 

 
*Individuals who cited 
some other reason (8) 
did not cite a reason (9) 
or thought they did 
reapply (10) were 

excluded in multivariate 
logistic regression 

modeling 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H.4 COLLINEARITY 

In order to determine whether or not variables were too similar to be 

evaluated concurrently in the subsequent multivariate modeling, multiple variables 

were evaluated for collinearity using simple logistic regression.  Variables were 

considered to be too similar if the simple logistic regression yielded an odds ratio of 

<0.5 or >2.0 to be included in the model separately without additional consideration 

and justification. 43 Based on these criteria, the decision was made to create a 

combined variable for race and ethnicity (OR: 5.371, p=0.001) as well as poverty 

and employment (OR: 0.245, p<0.001) (Appendix A, Table 25).  In addition, 

numerous other variables were found to be highly collinear but were retained 

independently due to the fact that each provided unique information about the 

individual.  Thus, using the dichotomous combined variable for race and ethnicity 

individuals were classified as white, non‐Hispanic or non‐White or Hispanic.  Using 

the dichotomous, combined variable for poverty and employment individuals were 

classified based on the presence of one or more risk factors for socio‐economic 

instability.  Those who were classified as socio‐economically unstable reported 

either being unemployed or having an annual household income of $15,000 or less 

or both.  

H.5 MISSING DATA 

Surveys with missing demographic information were excluded from analyses 

if the variable was relevant to the research question being addressed. Furthermore, 

surveys with missing age data were excluded outright, given that it would have been 

impossible to determine whether individuals in question were less than 19 years 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old at the time of survey completion.  Imputation of demographic information was 

not considered to be a viable option as this would inevitably lead to imprecise 

misclassification.  Of all eligible survey respondents, 72 out of 392 (18.4%) had 

missing demographic information.  

Characteristics of those with complete surveys as compared to those with 

incomplete surveys are described in detail (Appendix A, Tables 23‐24).  Parents who 

returned incomplete surveys were more likely to have a non‐white or Hispanic 

child. Furthermore, these children were more likely to be less than 2 years old and 

to come from Spanish‐speaking households.  The difference in race was statistically 

significant and the other differences trended towards significance.  In addition, 

those with complete surveys were more likely to have continuous insurance 

throughout the study period than those with incomplete surveys (Appendix A, Table 

24).  

IV. RESULTS 
 

A. STUDY PARTICIPATION 

  The original investigators estimated that 116, 674 children either applied to 

or were scheduled to reapply for OHP coverage during the three‐month sampling 

window (Figure 2).  They had intended to survey approximately 4,000 participants 

drawing from the five population strata listed below (Table 7).  However, due to the 

fact that sufficient numbers were not present in one of the strata (i.e. there were 

only 301 new applicants denied for citizenship reasons), they were only able to 

survey 3,801 families. 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The OHP population is a highly mobile one and, as such, their addresses 

change frequently.  As outlined previously, the original investigators sent postcards 

to individuals at their on‐file addresses and also used commercially available 

tracking databases to identify replacement addresses for those who could not be 

reached initially.  Despite these efforts, valid addresses could not be found for 

approximately 18% of these families. 39 

Out of the 2,925 individuals with valid addresses, 585 individuals returned 

the surveys, which yielded a survey response rate of 20% (Table 7).  Achieving a 

high response rate on any survey of the Medicaid population, particularly a 

disenrollment survey, is challenging and, in fact, this response rate is slightly lower 

than that of other surveys of Medicaid populations. 7, 44, 45 Nevertheless, inclusion of 

a non‐response weight in this survey reduces the potential for non‐response bias.   

Response rates were approximately equal across all strata and slightly lower 

among new applicants who applied and were denied coverage.  However, given that 

new applicants were excluded from these analyses, this discrepancy had no impact 

on our results. After excluding new applicants, the number of individuals included in 

this secondary analysis was 392 (Table 7). 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Table 7. Survey Response in 2007 OHP Disenrollment Study 
Population 
Strata 

OHP 
Population 

Desired 
Sample 

Actual 
Sample  Eligible*  Responded **  Weighted 

New Applicant: 
Accepted  32,860  500  500  461  93 (20.2%)  32,487 

Re‐Applicant: 
Accepted  64,299  500  500  473  101 (21.3%)  61,867 

New Applicant: 
Denied 

(Citizenship & 
Other Reasons)  

5,990  1,000  801  542  87 (16.1%)  6,389 

Re‐applicant: 
Denied 

(Citizenship & 
Other Reasons)  

1,226  1,000  1000  589  113 (19.2%)  1,172 

Did Not Reapply  12,389  1,000  1,000  860  191 (22.2%)  12,080 

Total  116, 674  4,000  3,801   2,925  585 (20.0%)  114,015 

* Eligibility was determined among potential participants with valid address by inclusion/exclusion 
criteria described in Table 1. 
** The unweighted percentage cited here equals the proportion of eligible individuals who completed 
the survey within each population strata. 
 

B. GENERAL CHARACTERISTICS OF CHILDREN IN THE 2007 OHP 
DISENROLLMENT STUDY POPULATION 
  Initial analyses of weighted data revealed that the vast majority of children 

who were applied to or reapplied to the Oregon Health Plan during the sampling 

window were accepted into the program (Appendix A, Table 25).  In addition, it 

appears that the reenrollment process is not as burdensome as the initial 

enrollment process for new applicants.  Only two percent of children who were 

reenrolling were denied coverage compared with approximately seven prevent who 

were denied when applying for new coverage.  Overall, it was more common for 

children to be disenrolled from OHP rather than to reapply and be denied coverage 

(Appendix A, Table 25). 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Collectively, children in this study ranged in age from 1 month to 18 years 

with a median age of 8 years.  After the exclusion of new applicants, weighted 

analyses of survey respondents revealed that approximately half of the children in 

this study were male (51.5%).  Almost three‐quarters of children in this study were 

white (75.0%) and non‐Hispanic (70.0%).    Furthermore, the vast majority was 

reportedly born in the United States  (93.5%).   Less than one‐quarter identified 

Spanish as the primary language spoken in the household (15.6%).  More than two‐

thirds of children came from households where the parent or guardian reported an 

educational attainment of high school or less (70.7%).  More than half of their 

parents or guardians were unemployed at the time of survey administration 

(54.6%).   More than half came from families with an annual household income of 

$15,000 or less (61.8%).  Almost one‐quarter of these children were reported to 

have a chronic disease such as diabetes or asthma (23.7%).    

C. SPECIFIC AIM 1 

  Analyses of our weighted sample revealed that children whose parents did 

not reapply for OHP coverage tended to younger than 12 years of age (78.5%), 

white (78.3%), and non‐Hispanic (74.6%).  Most of these children were reportedly 

born in the U.S. (94.5%) and most spoke English as the primary language in the 

household (82.1%).  More than half (55.8%) came from households where the 

survey respondent (i.e. a parent or guardian) reported an educational attainment of 

high school or less.  Only one‐quarter of individuals in this group reported being 

unemployed at the time of survey administration.  Still, many reported an annual 

household income of less than or equal to $15,000 per year (40.6%), which 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indicates that these families likely fell below the federal poverty line at that time 

(Table 8). 

In general, the demographic characteristics of race, ethnicity, birthplace, and 

primary language were similar among the different application groups.  However, 

there were several notable differences among the application groups (Table 8).  

Statistically significant differences were seen with respect to proportions of children 

older than 12 years old (p=0.0039) and less than 2 years old (p=0.0070).  

Additionally, differences were seen with respect to the percentages of parents or 

guardians reporting unemployment (p=0.0006), parents reporting an educational 

attainment of high school or less (p=0.0131), and those with household incomes of 

$15,000 or less (p=0.0006).  Differences were also seen between the application 

groups with regard to the reporting or one or more factors for socio‐economic 

instability (p=0.0007).   

  The weighted row percentages and bivariate comparisons assist in the 

further characterization of these global differences (Tables 8 & Appendix A, Table 

27).  Compared with children who were accepted into OHP during this reapplication 

cycle, children whose parents did not reapply to renew their OHP coverage were 

more likely to be younger than 12 years of age (p=0.0047).  They were also more 

likely to be younger than 2 years of age (p=0.0070).  Furthermore, compared with 

those who were accepted into the program, children whose parents did not reapply 

for OHP were less likely to come from households with one or more risk factors for 

socio‐economic instability, (p=0.0008).  In addition, they were more likely to come 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from households with higher parental educational attainment than children in the 

other application groups (Appendix A, Table 27).    

Table 8. Comparisons of Demographic Characteristics According to 
Application Status (Weighted Percentages) 

 Demographic Characteristics  Accepted 
(n=97) 

Denied 
(n=112) 

Did Not 
Reapply 
(n=183) 

Design Based  
F‐Test p‐value 

Gender          0.4311 
  Male  50.0%  50.9%  57.6%   
  Female  50.0%  49.1%  42.4%   

Age          0.0039* 
  < 12 Years   59.9%  74.1%  78.5%   
  ≥ 12 Years  40.1%  25.9%  21.5%   

Infant          0.0070* 
  > 2 Years  91.1%  83.6%  75.0%   
  ≤ 2 Years  8.9%  16.4%  25.0%   

Race          0.5181 
  White  74.3%  65.6%  78.3%   
  Non‐white  25.7%  34.4%  21.7%   

Ethnicity          0.4572 
  Non‐Hispanic  68.8%  66.2%  74.6%   
  Hispanic  31.2%  33.8%  25.4%   

Race/Ethnicity          0.2211 

  White, Non‐
Hispanic  58.4%  57.4%  68.4%   

  Non‐White or 
Hispanic  41.6%  42.6%  31.7%   

U.S. Born          0.6262 
  Yes  93.1%  96.8%  94.5%   
  No  6.9%  3.2%  6.5%   

Language          0.5775 
  English  85.2%  79.0%  82.1%   
  Spanish  14.8%  21.0%  17.9%   

Parental Education          0.0131* 
  ≤ High School   74.4%  70.7%  55.8%   
  > High School  25.6%  29.3%  44.2%   

Parental Employment          0.0006* 
  Employed  50.1%  52.1%  73.3%   
  Unemployed  49.9%  47.9%  26.7%   

Household Income          0.0006* 
  ≤$15,000  67.4%  55.8%  40.9%   
  >$15,000  32.6%  44.2%  59.1%   

Socio‐Economic 
Instability          0.0007* 

  Yes  76.6%  68.9%  51.3%   
  No  23.4%  31.1%  48.7%   

Child has a  
Chronic Disease          0.4555 

  Yes  24.3%  36.5%  19.7%   
  No  75.7%  63.5%  80.3%   

*p<0.05; **p<0.10 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B. SPECIFIC AIM 2 

Out of 392 survey respondents, 340 (87.2%) reported that their child needed 

medical, prescription, or dental care during the 6‐month study period.  The majority 

reported that their child needed medical care (Table 9).  More than half reported 

that their child needed either dental care or prescription medications during the 

study period (Table 9).  Almost one quarter of respondents who reported that their 

child needed care also reported that their child went without needed medical care 

and nearly one half reported that their child went without needed dental care (Table 

9). 

Table 9.  Prevalence of Healthcare Needs (Unweighted Data) 
Healthcare Need  Percentage of Respondents  

with Healthcare Need (n) 
Percentage of Respondents 

with Unmet Need (n)  

Medical Care  71.5% (276)  22.6% (61) 

Dental Care  57.7% (221)  42.2% (92) 

Prescription Care  55.2% (213)  17.8% (37) 

 

There were significant differences among application groups with regards to 

the reporting of unmet healthcare needs (Table 10, p=0.0026).  Children whose 

parents did not reapply for their OHP coverage were far more likely than those who 

were accepted into the program to report an unmet healthcare need (Table 13, 

p=0.0030).   Furthermore, these children were more likely than those who were 

denied coverage to report an unmet need, although this result was not statistically 

significant (Table 13, p=0.3513).  With regard to specific types of unmet need, 

children whose parents did not reapply for OHP coverage were more likely to 

experience an unmet medical or dental need than those who were accepted into the 

program (p=0.0148 and 0.0005, respectively).  No differences were seen with 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respect to unmet prescription needs (Table 13).  We had anticipated that significant 

differences would exist between those whose parents did not reapply for OHP and 

those who were accepted into the program with respect to unmet need.  However, 

we expected that those who were denied coverage would report similar levels of 

unmet need given that they too were vulnerable to significant coverage gaps.  

Table 10.  Associations between Application Status & Unmet Healthcare Needs  
(Weighted Percentages) 

      Unmet Healthcare Need   Accepted 
(n=97) 

Denied 
(n=112) 

Did Not 
Reapply 
(n=183) 

Design Based F‐
Test  

p‐value 
Any Unmet Need          0.0026* 

  Yes  23.7%  36.1%  46.9%   
  No  76.3%  63.9%  53.1%   

Medical Care          0.0153* 
  Yes  11.4%  16.4%  29.4%   
  No  88.6%  83.6%  70.6%   

Dental Care          0.0003* 
  Yes  19.4%  44.1%  54.7%   
  No  80.6%  55.9%  45.3%   

Prescription Care          0.4334 
  Yes  15.0%  14.5%  22.7 %   
  No  85.0%  85.5%  77.3%   

* p<0.05 ; **p<0.25 
 

Contingency tables were also utilized to examine the relationship between 

application status and a variety of outcomes related to insurance status, financial 

burden and healthcare utilization.  Not surprisingly, there was a strong association 

between application status and whether or not the child was insured at the end of 

the study period (Table 11, p<0.001).  Children who were accepted into OHP were 

more likely than those in the other application groups to have insurance at the end 

of the six‐month study period.  However, more than seven percent still reported 

being uninsured at the time of survey administration (Table 11).  These individuals 

may have “churned” off OHP during the prior six months and encountered their 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reapplication window shortly before they received the survey at which time they 

either failed to reapply or were denied coverage.  Another possibility is that these 

individuals were misclassified based on parental response.  A recent study 

demonstrated that approximately 13% of parents were uncertain about their child’s 

insurance status. 46  More interesting perhaps is the fact that children whose parents 

did not reapply for OHP were even less likely to have insurance at the end of the 

study period than those who were denied coverage (Table 13, p<0.001).  

Furthermore, they were less likely to be continuously insured throughout the study 

period than those who were denied coverage (Table 13, p=0.0086).  

There were other notable differences among the application groups (Table 

11).  Parents who did not apply to renew their child’s OHP coverage reported that 

they had fewer medical visits in the last six months (Table 13, p=0.0633) despite a 

reportedly high level of medical need.   These respondents were also more likely to 

report that their child’s health was fair or poor as compared with those who were 

accepted into the program (Table 13, p=0.0781) and those that applied but were 

denied coverage (Table 13, p=0.0020).  Additionally, parents who did not reenroll 

their child in OHP were more likely to report significant medical debt than either 

those who were accepted into the program or those who were denied coverage 

(Table 13, p<0.001 and 0.0407, respectively).   Finally, despite clear differences in 

other access indicators, were no significant differences among the groups with 

regard to having a usual source of care (Table 13, p=0.4189).  Unadjusted odds 

ratios for associations between application status and various outcomes are 

presented as well (Appendix A, Table 28). 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Table 11.  Associations between Application Status, Healthcare Utilization and Insurance 
Status (Weighted Percentages) 

       Healthcare Utilization   Accepted 
(n=97) 

Denied 
(n=112) 

Did Not 
Reapply 
(n=183) 

Design Based 
F‐Test p‐value 

Continuous Insurance           <0.001* 
  Continuous   86.7%  68.8%  43.5%   

  Not 
Continuous  13.3%  31.2%  56.5%   

Current Insurance 
Status          <0.001* 

  Insured  92.4%  88.6%  62.0%   
  Uninsured  7.6%  11.4%  38.0%   

Difficulty with Medical 
Bills          <0.001* 

  Yes  6.4%  23.2%  29.2%   
  No  93.6%  76.8%  70.8%   

Current Medical Debt          <0.001* 
  Yes  12.1%  27.3%  46.4%   
  No  87.9%  72.7%  53.6%   

Recent Medical Visit          0.0633** 
  Yes  82.9%  83.0%  71.0%   
  No  17.1%  17.0%  29.0%   

Recent ED Visit          0.1306** 
  Yes  16.5%  33.4%  25.7%   
  No  83.5%  66.6%  74.3%   

Usual Source of Care          0.4189 
  Yes  89.9%  89.6%  86.0%   
  No  10.1%  10.4%  14.0%   

* p<0.05; **p<0.25 
 
Table 12.  Associations between Application Status & Health Indicators 
(Weighted Percentages) 

        Health Indicator  Accepted 
(n=97) 

Denied 
(n=112) 

Did Not 
Reapply 
(n=183) 

Design Based 
F‐Test p‐
value 

Child’s Health          0.0538** 
  Poor‐Fair  54.9%  37.5%  68.1%   
  Good‐Excellent  45.1%  62.5%  31.9%   

Health Change           0.2424** 
  Same‐Better  99.0%  96.4%  96.5%   
  Worse  1.0%  3.6%  3.5%   

Health Interference          0.2756 
  Yes  41.6%  57.3%  34.9%   
  No  58.4%  42.7%  65.1%   

* p<0.05 ; **p<0.25 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Table 13. Comparisons of Unmet Needs and Other Outcomes among 
Application Groups (Weighted Percentages) 

 
 

Did Not Reapply (n=183) vs. 
Applied & Accepted (n=97) 

 
Did Not Reapply (n=183) vs. 
Applied & Denied (n=112) 

Outcome of Interest  Design Based F‐Test p‐value  Design Based F‐Test p‐value 

Any Unmet Need  0.0030*  0.3513 

Unmet Medical Need  0.0148*  0.1769 

Unmet Dental Need  0.0005*  0.3649 

Continuous Insurance  <0.001*  0.0086* 

Current Insurance  <0.001*  <0.001* 
Difficulty with Medical 

Bills 
<0.001*  0.4391 

Current Medical Debt  <0.001*  0.0407* 

Recent Medical Visit  0.0584**  0.0870** 

Recent ED Visit  0.1310  0.5490 

Child’s Health  0.0781**  0.0020* 

Health Change  0.2339  0.9459 
* p<0.05; **p<0.10 

Contingency tables were also constructed to identify whether or not any of 

the available demographic characteristics could be potential confounders of the 

relationship between application status and having an unmet healthcare need 

(Table 14).  Children two years old or younger were reported to have more unmet 

healthcare needs than older children (p=0.0327).   Those who were white and non‐

Hispanic were more likely to report an unmet healthcare need (p=0.0978).  Parents 

with an educational attainment beyond high school were more likely to report that 

their child had an unmet healthcare need (p=0.0363).  Furthermore, those with at 

least one risk factor for socioeconomic instability were more likely to report that 

their child had an unmet healthcare need (p=0.0895).   Finally, children with a 

chronic disease were more likely to have unmet healthcare needs (p=0.1733).  As a 

result of this initial analysis, our preliminary main effects model included the 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variables for age, race‐ethnicity, chronic disease, parental education, and the 

aggregate variable for socio‐economic stability.  Each of these variables was both 

theoretically relevant and also achieved a statistical significance level of p<0.25.   

In addition to the aforementioned demographic variables, respondents 

whose children were uninsured at the time of survey administration were far more 

likely to report that they had an unmet healthcare need than those who were 

insured (Table 15, p<0.001).   Also, respondents whose children experienced gaps in 

their insurance coverage (1 month or greater) throughout the study period were 

more likely to report that they had an unmet healthcare need than those who were 

continuously covered (p<0.001).  These strong associations indicate that current 

insurance status as well as the presence or absence of continuous coverage could 

function as either mediators or confounders of the relationship between application 

status and unmet need.  Therefore, the potential consequences of their inclusion in 

the model were assessed.  The specific model‐building procedure is described in 

Appendix A (Table 29).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 40 

Table 14.   Associations between Unmet Healthcare Needs and Demographic 
Characteristics (Weighted Percentages) 
   Demographic Characteristics  No Unmet 

Need  Unmet Need  Design Based 
F‐Test p‐value 

Gender        0.4734 
  Male  74.3%  25.7%   
  Female  68.6%  31.4%   

Age        0.3348 
  < 12 Years   74.3%  25.7%   
  ≥ 12 Years  66.4%  33.6%   

Infant        0.0327* 
  > 2 Years  74.2%  25.8%   
  ≤ 2 Years  46.7%  53.3%   

Race        0.3281 
  White  69.3%  30.7%   
  Non‐white  79.2%  20.8%   

Ethnicity        0.3092 
  Non‐Hispanic  67.7%  32.3%   
  Hispanic  77.3%  22.7%   

Combined 
Race/Ethnicity        0.0978** 

  White, Non‐Hispanic  65.1%  34.9%   

  Non‐White or 
Hispanic  79.5%  20.5%   

U.S. Born        0.2951 
  Yes  70.9%  29.1%   
  No  86.6%  13.4%   

Language        0.4546 
  English  70.4%  29.6%   
  Spanish  78.4%  21.6%   

Parental Education        0.0363* 
  ≤ High School   77.4%  22.6%   
  > High School  59.6%  40.4%   

Parental 
Employment        0.2966 

  Employed  76.3%  23.7%   
  Unemployed  68.0%  32.0%   

Household Income        0.2126* 
  ≤$15,000  74.4%  25.6%   
  >$15,000  64.2%  35.8%   

Socio‐Economic 
Instability        0.0895** 

  Unstable  60.0%  40.0%   
  Stable  75.0%  25.0%   

Chronic Disease        0.1733* 
  Yes  62.0%  38.0%   
  No  74.8%  25.2%   

*p<0.05, **p<0.25 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Table 15.   Associations between Unmet Healthcare Needs and Insurance 
Status (Weighted Row Percentages) 
                   Outcome  No Unmet 

Need 
Unmet 
Need 

Design Based 
F‐Test p‐value 

Continuous Insurance         <0.001* 
  Continuous  80.1%  19.9%   

  Not 
Continuous  32.0%  68.0%   

Current Insurance Status        <0.001* 
  Insured  77.3%  22.7%   
  Uninsured  29.2%  70.8%   

*p<0.05, **p<0.25 
 

Ultimately, our preliminary model included the categorical variable for age as 

well as application status.  The variables for age trended towards but did not 

achieve statistical significance (Table 16).  However, given that these variables 

significantly impacted the regression coefficients for application status when they 

were included in the model, they were felt to represent potentially important 

confounders and were included in our final main effects model.  Also, their inclusion 

improved the overall fit of this model (F‐adjusted mean residual p‐value=0.847).   

After adjusting for age, children whose parents did not reapply to renew 

their OHP coverage had almost three times the odds of having an unmet healthcare 

need as compared with those who were accepted into the program (OR: 2.8, 95% CI: 

1.3‐6.1).  Additionally, they had higher odds of having an unmet healthcare need 

compared with those who reapplied to OHP but were denied coverage (OR: 1.6, 95% 

CI: 0.7‐3.8) although this difference was not statistically significant (Table 16). 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Table 16.  Potential Models for Specific Aim 2: Association between 
Application Status and Unmet Need (Adjusted Odds Ratios & 95% CIs)  

Independent 
Variable 

Preliminary 
Model 

Preliminary 
Model + 
Current 
Insurance 

Preliminary 
Model + 

Continuous 
Insurance 

Preliminary 
Model + Both 

Application Status 
Accepted 
Denied 

Did Not Reapply 

 
 

1.0 
1.8 (0.7‐4.4) 
2.8 (1.3‐6.1)* 

 

 
1.0 

1.6 (0.6‐4.2) 
1.6 (0.7‐3.6) 

 
1.0 

1.2 (0.4‐3.5) 
1.0 (0.4‐2.7) 

1.0 
1.2 (0.4‐3.7) 
0.9 (0.4‐2.3) 

Age 
>2 to <12 years old 

≤ 2 years old 
≥ 12 years old 

 
1.0 

3.5 (0.9‐13.4)** 
2.2 (1.0‐5.2)** 

 
1.0 

2.7 (0.6‐12.0) 
1.9 (0.8‐4.4) 

 
1.0 

2.8 (0.6‐12.5) 
2.4 (1.0‐6.2)** 

 
1.0 

2.7 (0.6‐12.3) 
2.2 (0.9‐5.7) 

Current Insurance 
Insured 
Uninsured 

 
 
 

 
1.0 

5.8 (2.0‐16.8)* 
 

  1.0  
1.5 (0.4‐5.7) 

 
Continuous 
Insurance 
Continuous 

Not Continuous 
 
 

    1.0 
8.5 (2.9‐24.8)* 

1.0 
6.8 (1.6‐29.3)* 

*p<0.05, **p<0.10 
 

After selecting our preliminary model, we examined the impact of adding 

information about continuous insurance as well as current insurance status to 

determine whether or not the apparent relationship between application status and 

unmet healthcare need would still persist.  These variables were assessed 

independently and then included together with the preliminary model (Table 16).  

After adjusting for application status and age, children who were uninsured at the 

time of survey administration were much more likely to have an unmet healthcare 

need than those who were insured (OR: 5.8, 95% CI: 2.0‐16.8).  Similarly, after 

adjusting for application status and age, those who reported having any gap in 

insurance coverage were much likely to have an unmet healthcare need compared 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with those who were continuously insured (OR: 8.5, 95% CI: 2.9‐24.8).  When the 

variables were added together to the preliminary model, the variable describing 

current insurance status did not achieve statistical significance.  Also, not 

surprisingly, there was a high degree of collinearity (p<0.001) between current 

insurance status and continuous insurance and the inclusion of both variables in the 

model resulted in model instability.  The fit of the model was significantly improved 

with the inclusion of the continuous insurance variable only (F‐adjusted mean 

residual p‐value=0.936).  Thus, current insurance status was ultimately excluded 

from consideration in the final model.    

Finally, contingency table analyses of the relationship between continuous 

insurance and unmet healthcare needs when the data were stratified by application 

status led to the hypothesis that interaction may be occurring between these 

variables.  Thus, an interaction term for application status and continuous insurance 

was considered.  However, there was not adequate cell size to reliably utilize this 

interaction term in our model (Appendix A, Table 29).  In addition, when the 

interaction term was included in the model it was not statistically significant.  

Therefore, no interaction term was included in our final model.   The final selected 

model was tested for goodness of fit using the F‐adjusted mean residual test (Table 

18).  Based on the results of this test, there was no evidence of lack of fit for this 

model (F‐adjusted test statistic=0.205, p‐value=0.936). 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Table 17.  Final Model: Likelihood of Unmet Healthcare Needs  

Independent Variable  Adjusted Odds Ratio  95% CI  Wald Test p‐value 

 
Application Status 
Applied & Accepted 
Applied & Denied 
Did Not Reapply 

 

1.0 
1.2 
1.0 

 
0.4‐3.5 
0.4‐2.7 

 
0.769 
0.959 

 
Continuous Insurance 

Continuous 
Not Continuous 

 

 
1.0 
8.5 

 
 

2.9‐24.8 

 
 

<0.001* 

 
Age 

>2 to <12 years old 
≤ 2 years old 
≥ 12 years old 

 

1.0 
2.8 (0.6‐12.5) 
2.4 (1.0‐6.2)** 

 
0.6‐12.5 
1.0‐6.2 

 
0.182 
0.062 

*p<0.05, **p<0.10 
 

Initially, there appeared to be an association between application status and 

the presence of an unmet healthcare needs.  After adjusting for age, compared to 

those who were accepted into the program, the odds of having an unmet healthcare 

need was almost three times higher for those children whose parents did not 

reapply for OHP during their anticipated reapplication window (OR: 2.8, 95% CI: 

1.3‐6.1).   Furthermore, they also had a greater tendency towards unmet need than 

even those who were denied OHP coverage.  This difference was not statistically 

significant but does point to the possibility of an inherent vulnerability in this 

population that may have previously been unrecognized.   

As was discovered with the inclusion of the continuous insurance variable in 

the model, this vulnerability may come in the form of a greater proclivity towards 

gaps in insurance coverage.  As demonstrated previously, children whose parents 

did not reapply for OHP were much more likely than those who were denied 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coverage to have a gap in their health insurance of one month or greater (Table 13, 

p=0.0086).  On average those whose parents did not reapply to renew their 

coverage were uninsured for longer periods of time than those who were denied 

coverage (2.4 vs. 1.8 months).  The distribution of months uninsured among the 

different application groups is shown in Figure 4 (Appendix A). 

   When the variable for continuous coverage was included in the model, it 

completely attenuated the association between application status and unmet 

healthcare needs, which suggested that it was acting as a mediator of the 

relationship of interest.  As a result, whether or not the child had continuous 

coverage was the only statistically significant predictor of unmet healthcare need.  

After adjusting for application status and age, children with a gap in insurance 

coverage of one month or greater had significantly higher odds of having an unmet 

healthcare need than those with continuous coverage (OR: 8.5, 95% CI: 2.9‐24.8).   

C. SPECIFIC AIM 3 

  At the end of the six‐month study period, approximately two‐thirds (62.0%) 

of children whose parents did not apply to renew their child’s OHP coverage had 

obtained some form of health insurance.   One‐third (35.8%) of these children were 

enrolled in a public insurance program and one‐quarter (26.2%) was enrolled in a 

private insurance plan.  More than one‐third (38.0%) of all children whose parents 

did not reapply for OHP were uninsured at the end of the six‐month study period 

(Appendix A, Figure 4). 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Table 19.   Reasons for OHP Disenrollment**  

Reason for Disenrollment  Weighted % (n) 

Improved Circumstances   

Income too high  22.3% (35) 

Found other insurance  22.8% (35) 

Burdensome Process Requirements   

Forgot to reapply  4.2% (10) 

Paperwork too much of a hassle  3.2% (7) 

Could not find paperwork to prove citizenship  4.3% (9) 

Could not find other required paperwork  6.3% (15) 

Other*   

Dissatisfied with the program  3.3% (7) 

Some other reason  21.0% (39) 

Do not know why  3.5% (3) 

Did reapply during that time period  9.1% (22) 

*Individuals with responses in this category were excluded from multivariate logistic regression 
modeling 
** Weighted percentages do not sum to 100% 
 

First, we wanted to elucidate the reasons why parents were not applying to 

renew their child’s OHP coverage.  Approximately twenty percent of respondents 

claimed that their “Income was too high” to reenroll their child in the program 

(Table 19).  Similar proportions also claimed that they had “found other insurance”.  

Parents also frequently cited program barriers, such as paperwork to prove 

citizenship or income, as the principal deterrents to their child’s reenrollment in 

OHP (13.8%).  Finally, almost ten percent (9.1%) of parents who did not apply to 

renew their child’s OHP coverage believed that they actually had. 

Excluding those who stated that they did reapply during this time period, 

one‐quarter of survey respondents (24.5%) in this group gave “Income too high” as 

their reason for not renewing their child’s OHP coverage.  Approximately thirty 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percent (28.5%) cited burdensome process requirements as the primary deterrents 

to OHP reenrollment.  Children whose parents cited burdensome process 

requirements as the principle deterrent to OHP reenrollment were less likely to be 

insured at the end of the study period than those who disenrolled presumably due 

to improved circumstances (Table 20, p=0.0039).   

Not surprisingly, children from households with an annual income of 

$15,000 or less were more likely to cite burdensome process requirements as 

opposed to improved circumstances as their reason for OHP disenrollment 

(p=0.0521; Appendix A, Table 36).  However, nearly twenty percent of those who 

were disenrolled due to improved circumstances fell below the federal poverty limit 

(19.5%; Appendix A, Table 36).  Overall, nearly forty percent of children who 

remained uninsured at the end of the study period came from households with an 

annual income of $15,000 or less (Table 21).  This indicates that at least based on 

income eligibility criteria, many of the uninsured were likely still eligible for the 

Oregon Health Plan at the time of their disenrollment. 

Table 20. Comparisons of Reasons for OHP Disenrollment According to 
Insurance Status (Weighted Row Percentages) 

Reason for OHP Disenrollment 
Current Insurance  Design Based F‐Test 

p‐value Insured 
(n=118) 

Uninsured 
(n=60) 

Income Too High      0.8735 

Yes  63.3%  36.7%   

No  60.9%  39.1%   

Burdensome Process Requirements      0.0039* 

Yes  34.2%  65.8%   

No  73.5%  26.5%   

*p<0.05 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Only one third of children whose parents did not apply to renew their OHP 

coverage due to burdensome process requirements were insured by the end of the 

study period.  Furthermore, almost 80% of children who were disenrolled due to 

burdensome process requirements had a gap in their insurance coverage of one 

month or greater (Figure 3).  In comparison, nearly three‐quarters of children who 

were disenrolled due to improved circumstances had obtained insurance for them 

by the end of the study period.  Approximately half of these children reportedly had 

an insurance gap of one month or greater as well (Figure 3).  The differences 

between the proportions of those who were currently insured and continuously 

insured were statistically significant (p=0.0039 and 0.0214, respectively). 

 
Figure 3. Insurance outcomes according to reason for OHP disenrollment 
  Contingency tables were constructed to determine whether any of the 

available demographic characteristics were associated with a child’s attainment of 

health insurance by the end of the six‐month study period.  As shown below in Table 

21, among those whose parents did not apply to renew their OHP coverage, several 

demographic characteristics were associated with the attainment of health 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insurance.  Children two years old or younger were less likely to be insured at the 

time of survey administration (p=0.1675).   Additionally those who were not born in 

the U.S. and those whose primary language was Spanish were less likely to be 

insured (p=0.2100 and 0.2375, respectively).  Finally, children whose parents were 

employed were less likely to be insured at the time of survey administration 

(p=0.1385).  Due to both their statistical and theoretical significance, these variables 

were included in our preliminary main effects model.  In addition, the dichotomous 

variable designed to capture a parent’s reason for not applying to renew their 

child’s OHP coverage (burdensome process versus improved circumstances) was 

included in the preliminary main effects model.  The selected demographic variables 

were also strongly associated with an individual’s reason for disenrollment, which 

strengthened the justification for their inclusion in the model (Appendix A, Table 

36).  Our specific model‐building procedure is described in Appendix A (Table 32). 

Ultimately, our final main effects model included the following variables: 

reason for disenrollment (burdensome process versus improved circumstances), 

age (less than or equal to 2 years old versus greater than 2 years old), and parental 

employment (employment versus unemployed).  Age and parental employment 

were not statistically significant but their inclusion in the model significantly 

impacted the regression coefficient for the other statistically significant variables 

and thus they were felt to represent important confounders.  Numerous interaction 

terms were evaluated in the model but none was found to be statistically significant 

(Appendix A, Table 33). 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Our final model with adjusted odds ratios and 95% confidence intervals is 

presented in Table 22.  Based on an F‐adjusted mean residual test, there was no 

evidence of lack of fit for this model (F‐adjusted test statistic=0.320, p‐value=0.900).   

After adjusting for parental employment and age, children who disenrolled from 

OHP as the result of burdensome process requirements had significantly lower odds 

of attaining health insurance by the end of the study period (OR: 0.25, 95% CI: 0.09‐

0.73).  Furthermore, although the result was not statistically significant, those 

whose parents were unemployed were more likely to have obtained insurance by 

the end of the study period (OR: 2.07, 95% CI: 0.65‐6.64).  As it turns out, children of 

parents who were unemployed were more likely to have churned back on to a 

public insurance program than those who were employed (Appendix A, Table 37). 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Table 21. Comparisons of Demographic Characteristics According to 
Insurance Status (Weighted Row Percentages) 
    Demographic Characteristics  Current Insurance 

          No                  Yes 
Design Based F‐
Test p‐value 

Gender        0.6617 
  Male  36.0%  64.0%   
  Female  40.8%  59.2%   

Age        0.2548 
  < 12 Years   35.4%  64.6%   
  ≥ 12 Years  49.1%  50.9%   

Infant        0.1675** 
  > 2 Years  33.9%  66.1%   
  ≤ 2 Years  50.2%  49.8%   

Race        0.7071 
  White  37.1%  62.9%   
  Non‐white  41.6%  58.4%   

Ethnicity        0.9968 
  Non‐Hispanic  38.2%  61.8%   
  Hispanic  38.2%  61.8%   

Race/Ethnicity        0.4292 

  White, Non‐Hispanic  35.6%  64.4%   

  Non‐White or 
Hispanic  44.1%  55.9%   

U.S. Born        0.2100** 
  Yes  36.3%  62.7%   
  No  54.5%  45.5%   

Language        0.2375** 
  English  35.8%  64.2%   
  Spanish  48.8%  51.2%   

Parental Education        0.6467 
  ≤ High School   35.7%  64.3%   
  > High School  40.9%  67.1%   

Parental 
Employment        0.1385** 

  Employed  48.5%  51.5%   
  Unemployed  32.9%  67.1%   

Household Income        0.8314 
  ≤$15,000  39.5%  60.5%   
  >$15,000  37.1%  62.9%   

Socio‐Economic 
Instability        0.6479 

  Yes  34.1%  65.9%   
  No  39.4%  60.6%   

Chronic Disease        0.8581 

  Yes  40.2%  59.8%   
  No  37.5%  62.5%   

*p<0.05; **p<0.25 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Table 22.  Final Multivariate Logistic Regression Model: Predictors for the 
Attainment of Health Insurance (Adjusted Odds Ratios & 95% CIs)  

 
Predictor Variable 

 
Odds Ratio  95% CI  Wald Test p‐value 

Reason for Disenrollment       

Improved Circumstances  1.0     

Burdensome Process Requirements  0.25  0.09‐0.73  0.012* 

Age       

>2 years old  1.0     

≤ 2 Years old  1.43  0.42‐4.86  0.563 

Parental Employment       

Employed  1.0     
Unemployed  2.07  0.65‐6.64  0.217 

*p<0.05, **p<0.10 
 

V. DISCUSSION 

  Three hundred and ninety two children were included in this secondary data 

analysis and this number was weighted back to a population of approximately 

114,000.  This analysis reveals that the vast majority of children who were new 

applicants or re‐applicants to the Oregon Health Plan during the OHP Disenrollment 

Study’s sampling window were accepted into the program. Nevertheless, challenges 

to successful reenrollment exist for many families.  

The first aim of this study was to identify potential predictors of 

disenrollment and to understand whether or not demographic differences existed 

between those who did and those who did not apply to renew OHP coverage.   In 

general, the demographic characteristics among the application groups were quite 

similar although some interesting exceptions did emerge.  Most notably, children 

whose parents did not apply to renew their coverage tended to report higher 

educational attainment than those in the other application groups.  Also, these 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children were less likely to come from households with one or more risk factors for 

socio‐economic instability (i.e. poverty or unemployment).  Individuals with more 

socioeconomic stability may have perceived that their children would not qualify 

due to their employment status or income.  Unfortunately, in many cases, this 

perception may have been incorrect given that among those who did not reapply to 

renew their child’s coverage, more than forty percent were living in poverty at the 

time of survey.  Finally, there were no differences among the application groups 

with respect to the proportions of parents or guardians who reported that their 

child had a chronic disease, such as asthma or diabetes.  We might expect that those 

children whose parents did not renew their OHP coverage would be less likely to 

have a chronic condition necessitating frequent medical visits.  However, in this 

particular population, we did not observe this trend.  Furthermore, as opposed to 

what has been observed in prior studies, 4 higher proportions of children whose 

parents did not reapply to renew their coverage were younger than 12 years old and 

younger than 2 years old compared with those in other application groups. 

With regard to the impacts of disenrollment on children on access to 

healthcare and healthcare utilization, we identified numerous important differences 

among the application groups.  First, parents who did not reapply to renew their 

child’s OHP coverage were more likely than those in the other application groups to 

report that their child had poor or fair health.  However, they had fewer medical and 

ED visits than those in the other application groups.  These observations indicate 

that these individuals were unlikely to seek either emergent or scheduled care 

despite the fact that their child’s health status would suggest higher overall need. 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Furthermore, parents who did not apply to renew their child’s coverage were more 

likely to report a significant financial burden related to medical debt than their 

counterparts in either comparison group.  Thus, while they may have enjoyed less 

unemployment or poverty, they were likely not financially stable enough to obtain 

or sustain another type of insurance.  

Overall, parents who did not reenroll their child in OHP were more likely 

than those in the other application groups to report that their child had an unmet 

healthcare need.  In particular, they were more likely to experience unmet medical 

or dental needs.  No differences were seen with respect to unmet prescription 

needs.  It was anticipated that significant differences would exist between those 

whose parents did not reapply for OHP and those who were accepted into the 

program with respect to unmet need.  However, it was expected that those who 

were denied coverage would report similar levels of unmet need, as they too were 

vulnerable to significant coverage gaps.   

Ultimately, the association between OHP disenrollment and the presence of 

an unmet healthcare needs was explained by the fact that these children were more 

likely to have gaps in insurance coverage than children in either comparison group.  

In other words, the presence or absence of continuous insurance coverage 

functioned as a mediator of this relationship.  Furthermore, not only were children 

whose parents did not reapply to renew their coverage more likely to have a gap of 

one month or greater, their gaps in coverage were longer on average than those who 

denied coverage. Prior literature has demonstrated that increasing lengths of 

coverage gaps are associated increasing odds of unmet needs. 14 This study again 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confirms these findings about the importance of continuous coverage.  Those with a 

one‐month or greater gap in coverage had more than eight times the odds of having 

an unmet need compared to those with continuous coverage.  The magnitude of this 

association is even larger than what has previously been reported and reinforces 

the fact that every effort should be made to minimize barriers to continuous 

coverage for children.   

Another important component of this study was attempting to understand 

the drivers of disenrollment in this group of previously Medicaid eligible children 

and the eventual insurance outcomes of those who leave OHP.  Ideally, all children 

who leave the program would do so as a result of improved circumstances and 

would ultimately obtain insurance with minimal interruptions in coverage.  In this 

study population, nearly forty percent of all children whose parents did not apply to 

renew their coverage were uninsured at the end of the six‐month study period.  This 

outcome was even worse for those who left due to burdensome process 

requirements, with nearly two‐thirds remaining uninsured.  Even among those who 

left due to improved circumstances, nearly one‐quarter remained uninsured.  

Additionally, twenty percent of those who did not reapply due to improved 

circumstances were living in poverty and thus their children may have actually 

qualified for the Oregon Health Plan.  These results indicate that many parents are 

not leaving the program based on their own discretion.  Those who experience the 

aforementioned financial and structural barriers to OHP reapplication are often 

unable to obtain insurance coverage for their children elsewhere. 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VI. HEALTH POLICY IMPLICATIONS 

Since 2007 when this survey data was collected, numerous policies have 

been implemented which are designed to expand health insurance coverage options 

for children.  With the reauthorization of CHIP in 2009, states were given new 

funding to sustain and expand existing coverage and to reach more uninsured 

children. 47 Despite the economic challenges many states are experiencing, many are 

holding steady in their coverage levels. 47 Oregon has taken many steps to ease the 

burden of application and reapplication in addition to the creation of a three tier 

insurance program under the Healthy Kids Initiative.  These include: instituting a 

policy of 12 months of continuous eligibility, mandating a shorter uninsured waiting 

period (2 months) prior to initial application, and creating an online application 

form. 48 Currently, the uninsured rate for children is 9.8%, one of the lowest in the 

past two decades. 47 However, among those who remain uninsured, 65% are eligible 

for coverage under current Medicaid and CHIP rules but not enrolled. 49 

Nationally, the changes mandated in the Affordable Care Act (ACA) will 

expand Medicaid coverage to all individuals below 138% of the FPL.  In addition, for 

eligible individuals below 400% of the FPL, the federal government will provide a 

tax credit to support the purchase of an insurance plan through an exchange. 47 

Congress chose to require states to maintain their existing Medicaid and CHIP 

eligibility through 2019 through a “maintenance of efforts” clause.  Although not 

guaranteed, if these current eligibility levels for Medicaid and CHIP are maintained, 

it is anticipated that changes under the ACA will extend coverage to an additional 

three to four million children. 50, 23, 24, 47 A recent simulation study estimated that 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among the four million children who will remain uninsured, more than half would 

be eligible for Medicaid or CHIP but not enrolled; fifteen percent would be ineligible 

due to immigration status; and the remaining would be in families expected to 

enroll in employer‐based or exchange coverage plans. 47  

These numbers suggest that coverage will be improved but still not 

guaranteed as a result of current health care reforms, provided that they are 

implemented as currently outlined.  In lieu of a true, nationwide commitment to 

providing universal coverage for all children, health policy makers must continue to 

find ways to reduce the burden of application and reapplication to public insurance 

programs. In Oregon, many positive steps have been taken, but a recent evaluation 

of the Healthy Kids program suggests that parents are still confronting many of the 

same barriers faced by participants in this study in spite of the streamlined 

processes. 51 Further simplification of the application, institution of passive re‐

enrollment, and elimination of the 2‐month waiting period are just a few measures 

that could be taken to reduce the possibility that eligible children will remain 

uninsured and suffer untoward health effects as a result.  As was demonstrated in 

our results, shorter gaps in coverage make a difference and greatly increase a child’s 

odds of experiencing unmet healthcare needs.  As a result, measures aimed at 

ensuring continuous coverage for all children will ultimately result in considerable 

financial and societal benefits. 

VII. LIMITATIONS 

  Despite the strength of the associations presented here, interpreting these 

data requires the consideration of several important factors.  First, this survey was 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conducted in Oregon among English and Spanish speakers only.  Therefore, the 

results of this study may not be generalizable to other states with different 

application requirements.  It also fails to capture data from non‐Spanish speaking 

immigrants.  In addition, this study was conducted in 2007 prior to many of the 

recent legislative attempts designed to expand coverage and improve enrollment 

processes. Nevertheless, many of the barriers faced by families in this study are still 

in existence today. 51 Thus, the results of this study should be interpreted in this 

context in order to more successfully inform future efforts to improve enrollment 

and retention in public insurance programs. 

Given that this is survey data, the potential for recall bias exists. However, the 

questions utilized in this survey were similar to those used previously in a number 

of well‐validated surveys. 7, 39 Also, parents or guardians were only asked to recall 

the preceding six months rather, as opposed to a longer time period, in order to 

minimize recall bias.  The principal outcome variables used in this analysis were 

based on self‐report and are thus subject to bias as well.  It is unknown whether or 

not individuals who claimed to have unmet need actually did.  Similarly, some 

individuals with unmet needs may not have reported them.  Therefore, the effects of 

any misclassification would most likely be non‐differential and bias any results 

towards the null.   

  In addition, as this was a mail response survey, there are several important 

considerations to take into account.  First, the use of mail survey leads to the 

selection of a more stable population than the general Medicaid or low‐income 

population in Oregon.  Furthermore, 18% of selected individuals were without valid 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addresses.  These numbers were approximately equal in all application groups but 

overall these families may have been more financially unstable and may have had 

more difficulty accessing needed care regardless of their insurance status. 39 Also, 

those who successfully returned the mail survey were different in some respects 

from those who either could not or chose not to navigate this task.  Importantly, the 

percentages of those with a valid address who responded to the survey were 

approximately equal among our study groups.  If larger proportions of individuals 

who did not apply to renew their child’s coverage had failed to respond to the 

survey, it would have further underestimated the effects seen in this study.   

Overall, the response rate in the OHP Disenrollment Study was slightly lower 

than what has been previously seen in other studies of the Oregon Medicaid 

population. 7 However, the use of non‐response survey weights is a strength of this 

study and mitigates some of the potential for non‐response bias that inherently 

exists in studies with low survey response rates.  Administrative data was available 

to calculate the non‐response survey weight and ensures that the demographic 

features of the responders and non‐responders were approximately equal.  There 

was no information available for non‐responders with respect to insurance status or 

unmet need.  It would be anticipated though that non‐responders were more likely 

to be uninsured and to have more unmet need than those who had responded.  

Thus, their exclusion likely underestimates the strength of the associations seen in 

this secondary analysis. 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VII. CONCLUSIONS & FUTURE RESEARCH 

  Despite these limitations, the results of this study provide further insight into 

the drivers and impacts of disenrollment from public health insurance programs.  In 

this study, many individuals left OHP due to burdensome process requirements and 

among those who left for these reasons, few were able to find other forms of 

insurance for their child.  Furthermore, children whose parents did not reapply to 

renew their OHP coverage typically experienced a gap in their insurance coverage.  

Gaps in insurance coverage, even short ones, were strongly associated with unmet 

healthcare needs.   

Clearly, the results of this study indicate that those who disenroll from OHP 

are vulnerable to negative health outcomes.  In many cases, their departure 

represents a program failure rather than an improvement in their circumstances.  

Moving forward it will be imperative to reevaluate programs as they continue to 

revise their enrollment and reenrollment processes.  This process is already in 

motion with the recent Healthy Kids evaluation. 51 However, gathering survey data 

and utilizing multivariate analytic methods will be essential to expanding upon 

information gathered from focus groups.  Additionally, another study with a longer 

follow up period could potentially allow us to determine if and when children who 

left the program actually obtained insurance again.   

Finally, the OHP Disenrollment Study obtained information from adults.  The 

data on adults has been described elsewhere but not yet analyzed with multivariate 

regression analysis techniques.  Therefore, in many respects, it is currently 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unknown how their outcomes compare with those of the children in this study.  The 

effects of uninsurance can be devastating at any age and thus their experience 

certainly merits attention in the near future. 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VIII. APPENDIX A: TABLES & CHARTS 
Table 23.  Demographic Characteristics: Incomplete vs. Complete  
 Demographic Characteristics  Complete  Incomplete  Design Based F‐

Test p‐value 

Application Status        0.4468 
  Accepted  81.1%  18.9%   
  Denied  82.4%  17.6%   
  Did not reapply  85.6%  14.4%   

Gender        0.5633 
  Male  84.2%  15.8%   
  Female  80.2%  19.8%   

Age        0.1355 
  ≥ 12 Years  85.9%  14.1%   
  < 12 Years  70.3%  61.4%   

Infant        0.0896** 
  > 2 Years  84.1%  15.8%   
  ≤ 2 Years  67.2%  32.8%   

Race        0.0304* 
  White  86.4%  13.6%   
  Non‐white  23.6%  50.9%   

Ethnicity        0.0772** 
  Non‐Hispanic  89.5%  10.5%   
  Hispanic  77.6%  22.4%   

Race/Ethnicity        0.0916** 
  White, Non‐Hispanic  90.1%  9.9%   

  Non‐White or 
Hispanic  79.5%  20.5%   

U.S. Born        0.5857 
  Yes  82.9%  17.1%   
  No  75.8%  24.2%   

Language        0.0467* 
  English  84.9%  15.1%   
  Spanish  66.7%  33.3%   

Parental Education        0.1813 
  ≤ High School   79.9%  20.1%   
  > High School  89.6%  10.4%   

Parental Employment        0.4268 
  Employed  79.5%  20.5%   
  Unemployed  85.0%  15.0%   

Household Income        0.6746 
  ≤$15,000  87.6%  12.4%   
  >$15,000  85.1%  14.9%   

Socio‐economic 
Instability        0.5113 

  Unstable  89.2%  10.8%   
  Stable  85.2%  14.8%   

Chronic Disease        0.4937 
  Yes  86.7%  13.3%   
  No  80.6%  19.4%   

Health Status        0.3069 
  Good‐Excellent  78.2%  21.8%   
  Fair‐Poor  85.3%  14.7%   

*p<0.05; **p<0.10 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Table 24 . Outcome Variables: Incomplete vs. Complete  
             Outcome Variable  Complete  Incomplete  Design Based F‐

Test p‐value 
Unmet Healthcare Need        0.4344 

  Unmet Need   93.1%  6.9%   

  No Unmet 
Need  96.4%  3.6%   

Current Insurance         0.2670 
  Uninsured  74.6%  25.4%   
  Insured  84.6%  15.4%   

Continuous Insurance        0.0389 
  Not Continuous  71.5%  28.5%   
  Continuous  87.3%  12.7%   

*p<0.05; **p<0.10 
 
Table 25.  Evaluation of Collinearity in Demographic Variables 
Demographic Characteristic  OR  95% CI  p‐value 

Race & Ethnicity  5.371*  2.055‐14.040  0.001 

Birthplace & Ethnicity  3.501*  1.173‐10.451  0.025 

Birthplace & Race  0.114*  0.027‐0.486  0.003 

Poverty & Employment  0.245*  0.114 ‐0.526  <0.001 

Education & Poverty  1.868  0.888‐3.927  0.099 

Education & Employment  0.668  0.315‐1.416  0.292 

Race & Poverty  0.681  0.287‐1.617  0.383 

Race & Employment  1.329  .0558‐3.168  0.520 

Race & Education  4.354*  1.403‐13.509  0.011 

Ethnicity & Poverty  1.127  0.510‐2.489  0.767 

Ethnicity & Employment  1.073  0.478‐2.411  0.864 

Ethnicity & Education  2.415*  0.948‐6.157  0.065 

*OR<0.5 or >2.0 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Table 26. Demographic Characteristics of the 2007 OHP Disenrollment Study 
Population: With & Without New Applicants (Weighted Percentages) 

Demographic Characteristics 
With New 
Applicants 
(n=585) 

Without New 
Applicants 
(n=392) 

Application Status       
  Accepted  80.2%  78.4% 
  Denied  6.9%  2.1% 
  Did Not Reapply  12.9%  19.5% 

Gender       
  Male  50.7%  51.5% 
  Female  49.3%  48.5% 

Race       
  White  70.7%  75.0% 
  Non‐white  29.3%  25.0% 

Ethnicity       
  Non‐Hispanic  65.5%  70.0% 
  Hispanic  34.5%  30.0% 

U.S. Born       
  Yes  92.5%  93.5% 
  No  7.5%  6.5% 

Language       
  English  79.2%  84.4% 
  Spanish  20.8%  15.6% 

Parental Education       
  ≤ High School   70.9%  70.7% 
  > High School  29.1%  29.3% 

Parental Employment       
  Employed  43.4%  45.4% 
  Unemployed  56.6%  54.6% 

Household Income       
  ≤$15,000  58.7%  61.8% 
  >$15,000  41.3%  38.2% 

Chronic Disease       
  Yes  22.4%  23.7% 
  No  77.6%  76.3% 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Table 27. Comparisons of Demographic Characteristics According to 
Application Status  

Demographic Characteristic 

Did Not Reapply vs.  
Applied & Accepted 
Design based F‐test p‐

value 

Did Not Reapply vs.  
Applied & Denied 

Design based F‐test p‐value 

Gender  0.3199  0.5640 

Age (≥ 12 Years)  0.0047*  0.5723 

Infant (≤ 2 Years)  0.0070*  0.2221 

Race  0.5320  0.1387 

Ethnicity  0.3648  0.3321 

Combined Race/Ethnicity  0.1662  0.2800 

U.S. Born  0.6816  0.3457 

Language  0.5480  0.6565 
Parental Education (≤ High 

School) 
0.0126*  0.1186 

Parental Employment  0.0006*  0.0491* 
Annual Household Income 

(≤ $15,000) 
0.0008*  0.1869 

Socio‐Economic Instability 
(Yes) 

0.0008*  0.0829** 

Chronic Disease  0.4737  0.1441 
*p<0.05; **p<0.10 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Table 28.  Associations between a Child’s Application Status, Unmet 
Healthcare Needs, Insurance Status, and Medical Debt (Unadjusted Odds 
Ratios) 
                      Outcome  Unadjusted Odds Ratio (95% CI)  p‐value 

Unmet Healthcare Need (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
1.8 (0.7‐4.7) 
2.8 (1.4‐5.7) 

 
                 0.222 

0.004* 

Continuous Insurance (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
0.3 (0.1‐0.9) 
0.1 (0.1‐0.3) 

 
0.023* 
<0.001* 

Current Insurance Status 
(Insured) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
0.6 (0.2‐1.8) 
0.1 (0.1‐0.3) 

 
0.395 
<0.001* 

Difficulty Paying Medical Bills 
(Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
4.4 (1.5‐13.0) 
6.1 (2.4‐15.6) 

 
0.007* 
<0.001* 

Current Medical Debt (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply  

1.0 
2.7 (1.1‐6.9) 
6.3 (2.9‐13.6) 

 
0.035* 
<0.001* 

Recent Medical Visit (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
1.0 (0.4‐2.4) 
0.5 (0.2‐1.0) 

 
0.979 
0.061 

Recent ED Visit (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
2.5 (0.7‐9.1) 
1.8 (0.8‐3.7) 

 
0.153 
0.134 

Usual Source of Care (Yes) 
            Applied & Accepted 
            Applied & Denied 
            Did Not Reapply 

1.0 
1.0 (0.4‐2.6) 
0.7 (0.3‐1.6) 

 
0.946 
0.370 

*p<0.05 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Table 29. Model‐Building for Specific Aim 2 
Model 

Odds Ratio 
(95% Confidence Intervals) 

p‐value 

Variable 
(Referent 
Group) 

1  2  3  4  5  6  7 

Application 
Status 

(DNR, when 
Accepted=1.0) 

2.0 
(0.9‐4.6) 
0.087 

2.1 
(1.0‐4.6) 
0.062 

2.0 
(0.9‐4.5) 
0.073 

2.1 
(1.0‐4.4) 
0.065 

2.4 
(1.1‐5.2) 
0.029 

2.8 
(1.3‐6.1) 
0.010 

3.3 
(1.5‐6.9) 
0.002 

Application 
Status 

(DNR, when 
Denied=1.0) 

1.3 
(0.5‐3.8) 
0.593 

1.4 
(0.5‐3.9) 
0.517 

1.3 
(0.5‐3.3) 
0.585 

1.3 
(0.5‐3.4) 
0.572 

1.4 
(0.5‐3.6) 
0.518 

1.6 
(0.7‐3.8) 
0.314 

1.6 
(0.7‐4.0) 
0.285 

Current Health 
(Fair to 
Poor=1.0) 

0.9 
(0.4‐2.0) 
0.769 

           

Chronic Disease 
(No=1.0) 

1.4 
(0.6‐3.6) 
0.437 

1.4 
(0.6‐3.6) 
0.452 

         

Parental 
Education 

(>High School 
=1.0) 

0.7 
(0.3‐1.6) 
0.444 

0.7 
(0.3‐1.6) 
0.421 

0.7 
(0.3‐1.6) 
0.390 

       

Socio‐economic 
stability 

(Unstable=1.0) 

0.7 
(0.3‐1.5) 
0.328 

0.7 
(0.3‐1.6) 
0.359 

0.7 
(0.3‐1.5) 
0.350 

0.6 
(0.3‐1.3) 
0.198 

     

Race/Ethnicity 
(White, Non‐
Hispanic=1.0) 

0.5 
(0.2‐1.1) 
0.087 

0.5 
(0.2‐1.2) 
0.099 

0.5 
(0.2‐1.2) 
0.101 

0.4 
(0.2‐1.0) 
0.064 

0.5 
(0.2‐1.1) 
0.098 

   

Age ≤ 2 
(Age 2‐12=1.0) 

3.9 
(1.1‐14.1) 
0.037 

4.0 
(1.1‐14.2) 
0.033 

4.3 
(1.2‐15.1) 
0.023 

4.4 
(1.2‐
15.8) 
0.023 

4.5 
(1.1‐
17.8) 
0.034 

3.5 
(0.9‐13.4) 
0.071 

 

Age≥ 12  
(Age 2‐12=1.0) 

1.8 
(0.7‐4.2) 
0.196 

1.8 
(0.7‐4.2) 
0.207 

1.9 
(0.8‐4.4) 
0.135 

2.1 
(0.9‐5.0) 
0.079 

2.2 
(1.0‐5.1) 
0.064 

2.2 
(1.0‐5.2) 
0.064 

1.8 
(0.7‐9.2) 
0.166 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Table 30. Odds of Unmet Healthcare Needs in Children with and without 
Continuous Insurance, Stratified by Application Status (Unweighted Data) 
Applied & Accepted    No Unmet Need  Unmet Need  Odds Ratio 

  Not Continuous  1 (14.3%)  6 (85.7%)  1.0 

  Continuous  60 (79.0%)  16 (21.0%)  0.04 

Applied & Denied         

  Not Continuous  17 (51.5%)  16 (48.5%)  1.0 

  Continuous  40 (66.7%)  20 (33.3%)  0.53 

Did Not Reapply         

  Not Continuous  33 (32.3%)  51 (60.7%)  1.0 

  Continuous  53 (73.6%)  19 (26.4%)  0.23 

 

Table 31. Parameters for Final Multivariate Logistic Regression Model: 
Specific Aim 2 (Unmet Healthcare Needs)  

 
Independent Variable 

 
β   Std. Error  Wald Test 

p‐value 

Application Status  
Applied & Denied  
Did Not Reapply 

0.164 
0.025 

0.559 
0.491 

0.769 
0.959 

Continuous Insurance  ‐2.134  0.548  <0.001* 

Age≥ 12   0.888  0.474  0.062** 

Age ≤ 2  1.023  0.765  0.182 

Intercept  0.279  0.650  0.668 

*p<0.05, **p<0.10 
 
Estimated Logit Equation: Specific Aim 2 (Unmet Healthcare Needs) 
𝑔 𝑈𝑛𝑚𝑒𝑡 𝐻𝑒𝑎𝑙𝑡ℎ𝑐𝑎𝑟𝑒 𝑁𝑒𝑒𝑑 = 0.279+ 0.164 ∗ 𝐴𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑆𝑡𝑎𝑡𝑢𝑠:𝐷𝑒𝑛𝑖𝑒𝑑 +
0.025 ∗ 𝐴𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑆𝑡𝑎𝑡𝑢𝑠:𝐷𝑖𝑑 𝑁𝑜𝑡 𝑅𝑒𝑎𝑝𝑝𝑙𝑦 + 0.888 ∗ 𝐴𝑔𝑒 ≥ 12 +
1.023  𝐴𝑔𝑒 ≤ 2 − 2.134 ∗ 𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒  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Figure 4. Prevalence of insurance gaps by application status 
 
 

 
Figure 4. Types of health insurance at 6 months among children who were 
disenrolled from the Oregon Health Plan 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Table 32.   Reasons for OHP Disenrollment and Current Insurance Status 

Reason for not Reapplying 
Current Insurance 

Yes                                       No 

Income too high  63.3%  36.7% 

Found other insurance  83.2%  16.8% 

Forgot to reapply  37.0%  63.0% 

Paperwork too much of a hassle  50.4%  49.6% 

Dissatisfied with the program  31.1%  68.9% 

Could not find paperwork to prove 

citizenship 

28.8%  71.2% 

Could not find other required paperwork  31.2%  68.8% 

Some other reason  70.4%  29.6% 

Do not know why  16.5%  83.5% 

Did reapply during that time period  66.5%  33.5% 

 
 
Table 33. Model‐Building for Specific Aim 3: Predictors for Attainment of 
Health Insurance 

Model 
Odds Ratio 
(95% CI) 
p‐value 

 

Variable  
(Referent Group)  1  2  3  4 

 
5 

U.S. Born  
(Yes=1.0) 

1.04 
(0.28‐3.85) 

0.954 
       

Language 
(English=1.0) 

0.78 
(0.24‐2.56) 
0.685 

0.77 
(0.24‐2.51) 

0.668 
     

Infant  
(Age>2=1.0) 

1.39 
(0.39‐5.01) 
0.607 

1.40 
(0.39‐4.95) 
0.601 

1.43 
(0.42‐4.86) 

0.563 
   

Parental 
Employment 

(Employed=1.0) 

2.06 
(0.65‐6.50) 
0.217 

2.05 
(0.66‐6.38) 
0.212 

2.07 
(0.65‐6.64) 
0.217 

2.16 
(0.70‐6.72) 

0.179 
 

Burdensome 
Process 
 (No=1.0) 

0.27 
(0.10‐0.74) 
0.012 

0.27 
(0.09‐0.75) 
0.012 

0.25 
(0.09‐0.73) 
0.012 

0.27 
(0.09‐0.86) 
0.027 

0.19 
(0.06‐0.61) 

0.006 
*p<0.05 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Table 34. Potential Interaction Terms for Specific Aim 3 
Interaction Term  Adjusted Wald F‐Test  p‐value 

Burdensome Process*Gender  1.72  0.088 
Burdensome Process*Age (≥ 12)  0.14  0.079 
Burdensome Process*Age (<2)  0.95  0.342 
Burdensome Process*Race  0.98  0.330 

Burdensome Process*Ethnicity  ‐0.06  0.949 
Burdensome Process*Race/Ethnicity  ‐0.15  0.884 
Burdensome Process*Birthplace  0.12  0.901 

Burdensome Process *Language  0.16  0.871 
Burdensome Process*Education  0.34  0.732 
Burdensome Process*Employment  1.03  0.304 
Burdensome Process*Poverty  ‐0.93  0.357 

Burdensome Process*Socioeconomic Instability  ‐1.79  0.076 
Burdensome Process*Chronic Disease  ‐0.16  0.876 

*p<0.05 
 
Table 35.  Parameters for Final Multivariate Logistic Regression Model: 
Specific Aim 3 (Attainment of Health Insurance)  

 
Predictor Variable 

 
β   Std. 

Error 

Wald 
Test 

p‐value 
95% CI 

Burdensome Process   ‐1.38  0.54  0.012*  ‐2.44, ‐0.31 

Parental Employment   0.73  0.59  0.217  ‐0.44, 1.89 

Age (≤ 𝟐 𝐲𝐞𝐚𝐫𝐬 𝐨𝐥𝐝)   0.36  0.58  0.563  ‐0.86, 1.58 

Intercept  0.34  0.51  0.509  ‐0.67, 1.35 

*p<0.05 
 
Estimated Logit Equation: Specific Aim 3 (Attainment of Health Insurance)  
𝑔 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 =
0.34− 1.38 ∗ 𝐵𝑢𝑟𝑑𝑒𝑛𝑠𝑜𝑚𝑒 𝑃𝑟𝑜𝑐𝑒𝑠𝑠 + 0.73 ∗ 𝑃𝑎𝑟𝑒𝑛𝑡𝑎𝑙 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 +
0.36 (𝐴𝑔𝑒 ≤ 2 𝑦𝑒𝑎𝑟𝑠 𝑜𝑙𝑑) 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Table 36. Demographic Characteristics: Burdensome Process Requirements 
vs. Improved Circumstances 
Demographic Characteristics  Improved 

Circumstances  
Burdensome 
Process 

Design Based 
F‐Test p‐value 

Gender        0.3741 
  Male  75.5%  24.5%   
  Female  66.0%  34.0%   

Age        0.3590 
  ≥ 12 Years  60.9%  39.1%   
  < 12 Years  73.8%  26.2%   

Infant        0.0262* 
  > 2 Years  76.7%  23.3%   
  ≤ 2 Years  52.5%  47.5%   

Race        0.0196* 
  White  76.3%  23.7%   
  Non‐white  48.6%  51.4%   

Ethnicity        0.0001* 
  Non‐Hispanic  81.5%  18.5%   
  Hispanic  37.6%  62.4%   

Race/Ethnicity        0.0002* 

  White, Non‐
Hispanic  82.2%  17.8%   

  Non‐White or 
Hispanic  42.5%  57.5%   

U.S. Born        0.1042 
  Yes  76.1%  46.9%   
  No  53.2%  23.8%   

Language        0.0005* 
  English  79.7%  20.3%   
  Spanish  37.5%  62.5%   

Parental Education        0.0028* 
  ≤ High School   57.2%  42.8%   
  > High School  86.7%  13.3%   

Parental 
Employment        0.0013* 

  Employed  45.8%  54.2%   
  Unemployed  81.4%  18.6%   

Household Income        0.0521** 
  ≤$15,000  54.0%  46.0%   
  >$15,000  80.5%  19.5%   

Socio‐economic 
Instability        0.0011* 

  Unstable  89.3%  10.7%   
  Stable  55.0%  45.0%   

Chronic Disease        0.4583 
  Yes  78.0%  22.0%   
  No  69.4%  30.6%   

*p<0.05; **p<0.10 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Table 37. Type of Insurance at 6 Months by Employment Status 
  Type of Insurance 

Employment Status  Private  Public  Uninsured 

Employed  29.7%  21.8%  48.5% 

Unemployed  25.7%  41.4%  32.9% 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IX. APPENDIX B 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