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Medical debt, both recent problems paying medical bills and having current bills, poses substantial hardship for Arizonans. Almost
three out of ten Arizonans aged 18 to 64 years are currently experiencing medical debt and it is estimated that collectively Arizonans
presently owe over $2.4 billion in medical bills. Health insurance was originally designed to protect those covered from the financial
impact of the healthcare costs associated with serious illness or injury. It is true that those with health insurance have a somewhat
lower likelihood of medical debt. However, health insurance does not fully protect Arizonans. A sizeable majority of those currently
paying off medical bills and of those reporting that they were unable to pay for basic necessities because of medical bills have

insurance coverage.

Who incurs medical debt? If we understood the answer to this question, we would be in a better position to address the problem. Is
it just bad luck that families end up with medical debt, or are there particular circumstances (e.g., aspects of health coverage, health

status, financial status) that can identify those at most risk for medical debt?

This report is the third in a series designed to explore the prevalence, predictors and consequences of medical debt in Arizona. The
first report in this series presented data demonstrating that medical debt is an important and wide-spread problem that causes
substantial financial hardship in Arizona. The second report in the series focused on the role of health insurance in medical debt.
This third report presents the results of a series of models predicting medical debt and its components. These reports are based on
data from the 2008 adult Arizona Health Survey (AHS 2008), a comprehensive survey of 4,200 households designed to assess health
insurance coverage, health status, health-related behaviors, and social and environmental factors that affect population health.
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In order to begin to understand the underlying causes of medical debt, we specified and estimated a series of models. These models
tested the ability of individual demographics and circumstances to predict medical debt. The same basic model specification was used
for each of the three models predicting: problems paying medical bills in the past year, currently paying off medical bills, or the report
of either of these. The model entered blocks of explanatory (predictor) variables sequentially according to a defined causal theory.
Nine blocks of variables were specified and logistic regression (SPSS version 17.0) was used to estimate the models.

The blocks of explanatory variables were ordered from those hypothesized to be most proximal to those most distal in causation of
medical debt. Each block contains a set of related variables believed to define that causal mechanism. The blocks of variables are
discussed below in the order in which they appear in the model.

Since the purpose of health insurance coverage is to protect individuals from the financial impact of serious illness or injury,
this block, consisting only of the variable indicating whether someone has insurance or not (Insured), is hypothesized to be the
most proximal determinant of whether someone experiences medical debt.

This second block, also consisting of only one variable (Not continuous), differs from the others in that it could represent either
a cause or a result of medical debt. This variable takes the value of “1” for those with insurance who had been uninsured at any
time during the previous year, and “0” otherwise. Whether through cause or effect, it is hypothesized that inconsistent coverage
is associated with higher likelihood of medical debt.

This third block contains variables indicating the extent of coverage for those with health insurance. The variables included
indicate whether someone has coverage for prescription drugs (Prescription), behavioral/mental health care (Mental), or dental
care (Dental). Having limited coverage benefits is one measure of what is called underinsurance.?* It is hypothesized that
those who are underinsured—i.e., do not have one or more of these types of coverage—have a higher likelihood of incurring
medical debt.

Although health insurance is intended to cover the financial risk of unexpected healthcare costs, it is an individual’s health
that determines whether healthcare costs are incurred. This block contains variables indicating whether someone has a chronic
physical condition (Chronic physical), a chronic psychological condition (Chronic psychological), or both of these (Both); and
whether the rating given to general health is reported as “fair” or “poor” (“Fair” or “poor” health) as versus “good,” “very good,”
or “excellent.” Individuals who responded that their doctor had told them that they had any of the following were counted as
having a chronic physical condition: asthma, diabetes, hypertension, heart disease, arthritis (or gout, lupus, or fibromyalgia),
or gastrointestinal (stomach or digestive) disorders. Similarly, individuals who responded that their doctor had told them that
they had any of the following were counted as having a chronic psychological condition: bi-polar or manic-depressive disorder,
anxiety disorder, or major or clinical depression. We hypothesize that those with chronic health conditions and those who rate
their health as “fair” or “poor” are more likely to have medical debt.
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Household income is entered next into the model because it is likely that those with sufficient income (and presumably more
financial reserves) would be less likely to have problems paying off medical bills, or to be currently paying off bills. Also, because
those in the very lowest income categories have more financial assistance programs available (i.e., all those whose incomes are
less than 100 percent of the federal poverty rate are eligible for AHCCCS), a variable indicating those who are AHCCCS eligible is
also included (AHCCCS eligible).

The income variable had more than 10 percent missing data. In order to maximize the estimation power of the model, the
missing income data were estimated in a separate analysis using the following variables as predictors: median household income
in that census tract according to the 2000 US Census, age, education, whether the household was headed by a couple or a single
individual, type of home and whether it is owned or rented, whether the household is receiving state financial assistance, and
whether the respondent indicated whether any health services were delayed because of cost. The estimating model had an R?
of .59. To test whether those with missing income data were inherently different with respect to their likelihood of medical debt
than those who reported their income, a variable indicating whether income was reported or estimated was included (Income
refused/DK).

The type of insurance a person has is entered next in the model, because the eligibility requirements and amount of coverage
available under each type could pick up underlying predictors not captured above. Dummy-coded variables for types of insurance
included in the model include: employer-sponsored insurance only (the reference case), Medicare only (Medicare only), AHCCCS
only (AHCCCS only), direct purchase of private insurance only (Direct purchase only), and all other types of insurance and being
covered by more than one of these types (Other & combinations).

The respondent’s age is entered next into the model because it is likely to be related to health status, income and insured status
and it may offer explanatory power past that covered by the variables already included for each of these. Age is entered both as
years of age attained (Age) and age squared (Age-squared) to allow for an inverted U-shape relationship between medical debt
and age. This shape is postulated to allow for the hypotheses of a lower likelihood of medical debt in the young due to good
health, and in those closer to 65 years who have been in the workforce and are more likely to have adequate health insurance
and financial reserves.

Household status was included because it captures the number of people who may be contributing to and dependent on the
household’s income, and who may have health problems that could result in medical debt. The variables included in this block
indicate whether the head of the household is a single female (Single female head of HH), single male (Single male head of HH),
or a couple (the reference case), and whether children are present in the home (Children in household). Interaction terms are also
included (Single female & children, and Single male & children) to capture whether children in the home affects the likelihood of
medical debt differently depending on household head status.

Whether the respondent self-identified as Hispanic or not (Hispanic) was entered into the model as the last variable to see if there
were any aspects of ethnicity that affected the likelihood of medical debt after the above variables were accounted for.
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Model Results

The blocks of variables described above were applied sequentially to predict each component of medical debt. The results of these
models are shown in Table 1. The increase in the cumulative x> seen from one block to the next represents the predictive power of
the new block added to the model containing all preceding blocks. Whether the increase in predictive power is large enough to be
statistically significant is indicated by the p-value. The p-value indicates the probability that the increase in predictive power provided
by that block of variables is really zero.

Table 1: Results of the logistic regression models run for each measure of medical debt for Arizonans

18 to 64 years of age

Problems paying Currently paying Either problems paying
medical bills off medical bills or current bills

Model block Cum. x* p-value* Cum. x? p-value* Cum. x? p-value*
Health insurance 17.36 .000 0.02 .898 9.87 .002
Consistency of

Coverage 48.61 .000 2.63 .106 33.53 .000
Underinsured 69.10 .000 6.23 .308 39.87 .096
Health status 186.56 .000 66.03 .000 130.95 .000
Income 258.07 .000 108.30 .000 200.19 .000
Type of insurance 262.90 .305 115.02 .152 207.45 123
Age 288.57 .000 152.80 .000 253.69 .000
Household status 316.00 .000 179.52 .000 287.09 .000
Ethnicity 316.03 .862 182.24 .099 287.49 .531

*The p-value is for the incremental increase in the model’s x2.

As can be seen from the low p-values, having health insurance, the consistency of this coverage, and the extent of coverage benefits
were all predictive of having problems paying (or being unable to pay) medical bills in the past year. However, none of these were
predictive of whether someone was currently paying off medical bills. This is consistent with what was seen in the first report; that
having problems paying bills and currently paying off bills are different. For some, paying off current medical bills, say, through a credit
card, may be no trouble at all, and for others incurring debt might not be an option—requiring other needs to be foregone to cover the
bill. This issue will be explored further in the next report in this series on the consequences of medical debt. When either problems
paying bills or currently paying bills was considered, having health insurance and the consistency of that coverage were predictive,
but the extent of the coverage was not.

As expected, health status and household income were predictive in all models, but the type of insurance someone has (e.g.,
employer-sponsored, AHCCCS, etc.) was not. This is a surprising result since, as shown in the second report in this series and
according to a national study,® the prevalence of medical debt differs by the type of insurance held. This indicates that once insured
status, consistency, and extent, and health status and income were considered, type of insurance provided no further predictive
power. The variation in medical debt seen across types of insurance in other studies was actually likely to be due to changes in these
other variables.

Age and household status (whether the household had a single or couple head and whether there were children in the household)
were predictive in all models. That is, age and household status are important factors in medical debt even after insured status,
consistency, and extent; health status; household income; and type of insurance are considered.

In the first report in this series it was reported that Hispanic Arizonans report a higher prevalence of problems paying medical bills
but a lower prevalence of current medical debt than non-Hispanic Arizonans. In fact, if the ethnicity block (the Hispanic variable) is
entered alone into each model, it has a significant positive predictive effect on problems paying bills and on having either problem.
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The fact that the ethnicity block of variables did not add to the prediction of medical debt components after the other variable blocks
were included indicates that the differences in prevalence seen in the previous studies can be attributed to underlying differences in
the other variables in the model between Hispanic and non-Hispanic residents. That is, after insured status, consistency, and extent;
health status; household income; type of insurance; age; and household status are accounted for, ethnicity does not add additional
predictive power with regard to medical debt.

Table 2 presents the estimated odds ratios for each of the variables in the full version of the last model in Table 1—the model
predicting whether someone has either problems paying (or is unable to pay) medical bills in the past year or is currently paying off
medical debt. These results provide information on the underlying relationships between the components of the variable blocks and
medical debt. Note also that the odds ratios presented here are those from the final iteration of the model with all variable blocks
included. Thus, each of these is an adjusted odds ratio and represents the predictive power of each variable after controlling for all
other variables in the model.

Adjusted odds ratios less than 1.0 indicate lower odds of medical debt for each additional unit of the variable, and adjusted odds ratios
above 1.0 indicate higher odds. Odds ratios equal to 1.0 indicate that that variable does not have a relation to medical debt when the
other model variables are included. The 95 percent confidence intervals indicate the range of odds ratios that analyses on 95 percent
of samples drawn from the Arizona population should show for this variable. If this range includes the value 1.0, the variable may or
may not be an independent predictor of medical debt in Arizona.

When all other variables are included in the model, whether someone is currently insured or not does not make a difference in their
likelihood of medical debt. The odds ratio is below 1.0 (0.89) but the confidence interval includes the value 1.0, therefore we cannot
be confident that current insured status has any predictive effect on medical debt that is not better captured by other variables in the
model. This is a surprising and perhaps disturbing result given the fact that the original purpose of health insurance was to protect
people from the negative financial impact of needed medical care.

Those who were uninsured at some point in the past year even though they are insured at the time of the survey have twice the
odds of medical debt (odds ratio of 1.99) compared to those with continuous insurance. This is consistent with what was seen in
the second report in this series and what was seen in a national study.” The nature of the relationship between inconsistent coverage
and medical debt is unclear. Inconsistent coverage could be a result of medical debt (e.g., someone previously uninsured obtained
insurance because of a costly medical need) or a cause of medical debt—either directly (e.g., loss of previous coverage leading to debt
incurred during the lapse) or indirectly through being a proxy for an actual cause (e.g., inconsistent coverage could be an indicator of
a less stable employment, coverage, and financial situation in general). About two-thirds (65%) of those with gaps in coverage ended
up on employer-sponsored insurance and about one quarter (26%) went on to AHCCCS.

The only measure of underinsurance available in the survey was whether coverage extended to prescription medications, behavioral
or mental health services, and/or dental services. Although the results shown in the second report in this series and a national study,”
indicate a higher prevalence of medical debt for those without these coverages, when all other variables are included in the model,
this measure of underinsurance is not related to an individual’s likelihood of medical debt.
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Health status

It is expected that those with poor health would be more likely to have medical debt and this is what model results indicate. Those
with chronic physical conditions have almost two-thirds greater odds of medical debt (odds ratio = 1.63) than those without these
conditions, and those with chronic psychological conditions have almost twice the odds (odds ratio = 1.99) of medical debt. However,
having both a chronic physical and a chronic psychological condition does not increase an individual’s odds beyond the contribution
of each. Also, those reporting their overall health as “fair” or “poor” have 8o percent greater odds (odds ratio = 1.81) of medical debt
than those rating their health as “good,” “very good,” or “excellent.”

Table 2: Estimated coefficients for the model predicting either problems paying or current bills

for Arizonans 18 to 64 years of age

Block name Variable name Adjusted Odds Ratio 95% Confidence Interval
Health insurance Insured 0.89 (0.53-1.49)
Consistency of coverage Not continuous 1.99 (1.33-2.98)
Underinsured Prescription 0.74 (0.47 -1.17)
Mental 1.00 (0.77 -1.30)
Dental 1.10 (0.85 - 1.44)
Health status Chronic physical 1.63 (1.28 - 2.07)
Chronic psychological 1.99 (1.25 - 3.19)
Both .77 (0.45-1.32)
“Fair” or “poor” health 1.81 (1.39 - 2.35)
Income Income 0.99 (0.99 - 0.99)
AHCCCS eligible 0.52 (0.36-0.74)
Income refused/DK 0.36 (0.13-1.04)
Type of insurance Medicare only 2.29 (1.34-3.92)
(Reference = employer- AHCCCS only 1.11 (0.73-1.68)
sponsored insurance only) Direct purchase only 1.52 (0.97 - 2.38)
Other & combinations 1.10 (0.72-1.68)
Age Age 1.10 (1.04 - 1.18)

Age-squared 0.999 (0.998 - 0.999)
Household status Single female head of HH household 0.94 (0.67 -1.29)
(Reference = couple as head Single male head of HH household 0.63 (0.42-0.94)
of household) Children in household 1.59 (1.19—2.13)
Children in household 1.59 (1.19 - 2.13)
Single female & children 1.20 (0.76 - 1.98)
Single male & children 0.93 (0.43-1.98)
Ethnicity Hispanic 0.92 (0.71-1.20)
Income

In the first report in this series, it was shown that Arizonans aged 18 to 64 years in the highest and lowest income categories were less
likely to have medical debt than those in the middle income categories. This result is consistent with that seen in a national survey,”
8 and is hypothesized to reflect the higher financial reserves and better access to credit for those with higher incomes, and the avail-
ability of public safety net programs (e.g., AHCCCS) for those with lower incomes. As seen in Table 2, in general, as income goes up the
likelihood of medical debt goes down (odds ratio = 0.99; approximately 1% lower odds of medical debt for each $1000 in additional
annual household income). Also, the odds of medical debt are about half that expected (odds ratio = 0.52), given annual income, for
those whose incomes are less than 100 percent of the federal poverty level likely because of the availability of AHCCCS coverage and
other public assistance.

As discussed above, because of the large number of individuals who refused to give or did not know their household income levels,
income was estimated when it was otherwise unavailable. Estimated income was an acceptable substitute for missing reported
income in this model—i.e., the confidence interval for this odds ratio includes 1.0.
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Although the block of variables for insurance type did not add a statistically significant amount of predictive power to the models of
medical debt, one variable within that block seems to have some effect. Consistent with what was seen in the second report in this
series, adults under 65 years of age with Medicare coverage have over twice the odds of medical debt (odds ratio = 2.29) than those
with employer-sponsored insurance (the reference category). Note that for individuals younger than 65 years of age to be covered
under Medicare they must be disabled or have end-stage renal disease (www.medicare.gov). The confidence intervals for the remain-
ing variables all contain 1.0. Therefore, they do not contribute significantly to the prediction of medical debt. It is likely that the reason
why the block of variables on insurance type was not significant (Table 1), even though one of the variables (Medicare only) was
significant, was that less than 4 percent of insured Arizonans 18 to 64 years of age have Medicare coverage only.

In the first report in this series, it was shown that Arizonans in the middle age categories (aged 30 to 49 years) had the highest preva-
lence of medical debt. It was hypothesized that this was because younger adults tend to be healthier and less likely to have the need
for costly medical care, and older adults (aged 50 to 64) tend to be more likely to be well-established in the workforce with adequate
insurance coverage and sufficient financial resources. To allow for this inverted U-shape, variables for both age and age-squared were
entered into the model. The odds ratio for age indicates that as age increases, the odds for medical debt increase rapidly at first, but
at a decreasing rate at later ages (shown by age-squared). The combination of these influences results in a relationship between age
and medical debt that, all else equal, has the lowest prevalence at age 18, with prevalence increasing at a decreasing rate to age 50,
and then prevalence decreasing from there to age 64. The odds for medical debt for a 64-year-old, all else equal, drop to roughly the
same as that of a 36-year-old.

In the first report in this series it was shown that medical debt is more common in households headed by single females or couples,
and in households with children, than in households headed by single males or households without children. The model results reflect
the same patterns. Households headed by a single female are no different than households headed by a couple (the reference case)
in terms of the likelihood of medical debt, but households headed by single males have about one-third lower odds of medical debt
(odds ratio = 0.63). On the other hand, households with children have greater odds (odds ratio = 1.59) of medical debt than house-
holds without children. This seems to be the case no matter the head of household status (i.e., the confidence intervals for the last
two variables in the block contain 1.0).

Finally, as noted above, when the other variables were also taken into account there does not seem to be any difference in the odds
of medical debt between those who did or did not identify as Hispanic or Latino (i.e., the confidence interval for the odds ratio
contains 1.0).
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A number of studies (including the first two reports in this series) have examined the relationship between various individual factors
and medical debt. However, it is difficult to determine from those earlier analyses whether the larger proportion of medical debt seen
for a particular variable is due to that variable, or to other variables with which it happens to be related. By building a set of models
that include likely variables in a hypothesized order of inclusion we can start to identify the real predictors of medical debt among
the variables that have simply been shown to be associated. The analysis is still restricted to variables that are easier to measure and
available, so it is likely that many of the variables included in the model are acting as proxies for various aspects of other underlying
causes of medical debt. However, the use of a model moves the analysis closer to finding the causal factors of medical debt.

One of the surprises of this analysis is that although currently having health insurance is predictive of a lower likelihood of medical
debt when it is examined alone (Table 1), when the other variables are entered into the model, it is no longer predictive (Table 2). The
available measures of underinsurance and type of insurance also did not have a predictive effect on medical debt. The only insurance-
related variables that seem to affect the odds of medical debt are whether someone with insurance was consistently insured over the
past year, and whether an individual had Medicare coverage only. However, those inconsistently covered represent only 7 percent of
the population (8% of the insured population) of Arizonans 18 to 64 years of age (data not shown). Arizonans 18 to 64 years of age with
Medicare coverage only represent 3 percent of the population (4% of the insured population; data not shown). Because individuals
younger than 65 years must be disabled or have end-stage renal disease to be covered by Medicare (www.medicare.gov), it is likely
that this variable is better characterized as a measure of health status than of insurance status.

It is also interesting that none of the blocks of insurance-related variables predicted whether or not people reported that they were
currently paying off medical debt (Table 1). The first report in this series estimated that the total amount of medical debt currently
owed and being paid off by Arizonans is about $2.4 billion. It appears that insurance alone (including status, consistency, extent of
coverage, and type) cannot protect against having some share in this debt.

Itis troubling to note that households with children, no matter who heads the household, are significantly more likely to have medical
debt. This was true in all three models.

Finally, it is important to realize that, even though these models provide important preliminary insights into what predicts medical
debt among Arizona residents, they are still limited in fully explaining the issue. This is because the models are constrained to the
items in the current data set. Variables such as the amount of non-medical debt, the availability of credit, the size of deductibles and
co-payments, and recent healthcare utilization may have added significant explanatory and predictive power to the models. As it is,
our models were able to account for between 12 and 21 percent of the variance in medical debt status. Therefore, it is important to
continue the conversation about medical debt in order to more fully understand its causes.

All else being equal, having health insurance does not itself affect the likelihood that Arizonans have medical debt. Recent gaps in
coverage are associated with problems paying medical bills. However, no aspect of insurance is predictive of whether someone reports
currently paying off medical bills. Instead, health status, income, age, and household status (especially children in the household) are
the better predictors of all types of medical debt. The next, and final, planned report in this series will examine the consequences of
medical debt in Arizona.
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