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ABSTRACT              

Background: Health insurance literacy (HIL) may influence medical financial burden among people who are 
sick and the most vulnerable. Objective: This study examined the relationships between HIL, health insur-
ance factors, and medical debt among middle-age Americans, a population with an increasing prevalence of 
illnesses. Methods: Linear and generalized linear regression analyses were conducted on data drawn from 
the 2015-2016 waves of the Health Reform Monitoring Survey, a national, internet-based sample of Ameri-
cans age 18 to 64 years. The analytical sample included 8,042 people age 50 to 64 years. Key Results: Adjusted 
mean HIL scores did not differ by private versus public insurance or by out-of-pocket costs. Mean HIL scores 
were lower with higher deductibles; however, differences in mean scores were small. Higher HIL was associ-
ated with lower medical debt (odds ratio = 0.97; 95% confidence interval [0.96, 0.98]), but at the highest HIL 
score, the risk of having medical debt was still 13.8%. Public coverage, higher annual deductibles, and out-
of-pocket costs were associated with higher risks of having medical debt. Conclusions: The findings suggest 
that HIL plays an important role in medical debt burden. However, with the shift toward high cost-sharing 
insurance plans, addressing health care affordability issues along with HIL are critical to eliminate medical 
debt problems. [HLRP: Health Literacy Research and Practice. 2021;5(4):e319-e332.] 

Plain Language Summary: Understanding and using health insurance (also defined as health insurance lit-
eracy) may influence the ability to pay medical bills among people who are sick and vulnerable. This study 
examined the relationships among health insurance literacy, health insurance factors, and difficulty paying 
medical bills (i.e., medical debt) in Americans age 50 to 64 years using data from the Health Reform Moni-
toring Survey.  People with higher health insurance literacy reported lower medical debt. Type of insurance 
coverage did not influence medical debt. Those with annual deductibles and out-of-pocket health care costs 
were more likely to report having medical debt.

Rising health care costs and declining insurance ben-
efits have made medical bills and debt a major problem for 
middle-age Americans age 50 to 64 years (Komisar, 2012; 
Zilcha & Schneier, 2012). In a 2018 representative sur-
vey of middle-age Americans, 27.4% reported having low 
confidence in their ability to pay for health insurance and 
out-of-pocket costs in the coming year (Tipirneni et al., 
2020). Americans ration and forgo necessary care, experience 
significant financial hardships, and even file for bankruptcy 
because of medical debt (Doty et al., 2008; Himmelstein et 
al., 2009; Komisar, 2012, 2013). Middle-age Americans are at 
the greatest risk of medical bills and debt due to their increas-
ing prevalence of illnesses and limited or decreasing financial 

resources to pay out-of-pocket costs (Chen et al., 2004; Tu & 
Liebhaber, 2009; Yee et al., 2012). Many leave health needs 
untreated until they enter Medicare, which increases the pro-
gram’s annual costs (Chen et al., 2004; Nadash et al., 2018).

The 2010 Affordable Care Act (ACA) expanded access to 
insurance coverage for Americans age 18 to 64 years, which 
provided coverage options to middle-age Americans who 
previously had no options for coverage before becoming 
eligible for Medicare (Collins, Bhupal, et al., 2019; Jones et 
al., 2018; Yee et al., 2012). More people are insured since the 
ACA was enacted, but many people are also now insured in 
plans with high deductibles and other cost-sharing features 
(Collins, Bhupal, et al., 2019), which increase vulnerability 
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to high medical bills and debt (Collins, Bhupal, et al., 2019; 
Galbraith et al., 2011; Rabin et al., 2020; Zhang et al., 2018). 
High cost-sharing plans are designed to make people assume 
responsibility for making cost-conscious decisions about 
their health care use (Kullgren et al., 2010; Zhang et al., 2018). 
However, studies show that many people do not understand 
the benefits and cost-sharing conditions of their health in-
surance plans (Bartholomae et al., 2016; Loewenstein et al., 
2013; Reed et al., 2012). They also do not understand basic 
insurance terms such as premium, deductible, copayments, 
coinsurance, and maximum out-of-pocket (Bartholomae et 
al., 2016; Loewenstein et al., 2013). Loewenstein et al. (2013), 
using data from two surveys of representative samples of 
Americans with private health insurance, showed that only 
14% of respondents correctly understood basic insurance 
terms. The proportion of people in high and complex cost-
sharing plans has steadily increased (Collins, Bhupal, et al., 
2019), but little attention has been placed on their ability to 
understand and use their health insurance (Paez et al., 2014; 
Tipirneni et al., 2018). This suggests that increasing numbers 
of insured people have difficulty making informed or optimal 
cost-conscious decisions about their health care.  

The ability to understand, select, and use health insurance is 
defined as health insurance literacy (HIL) (Loewenstein et al., 
2013; Paez et al., 2014). The ACA has underscored the lack of 
HIL, especially among the most vulnerable populations (Paez 
et al., 2014). HIL has also been shown to be lower among peo-
ple with Medicare or Medicaid compared to those with em-
ployer-sponsored insurance (Kutner et al., 2006; Loewenstein 
et al., 2013). Research also shows that HIL is universally low 
(Loewenstein et al., 2013; Long et al., 2014), especially among 
people with lower education, lower income, and poorer health 
(Long et al., 2014; McCormack et al., 2009). 

 HIL influences health care decision-making and use of 
preventive and nonpreventive health services (Morgan et al., 
2008; Reed et al., 2012; Tipirneni et al., 2018). Low HIL is as-

sociated with greater delay or avoidance of care due to cost, 
including preventive care (Morgan et al., 2008; Reed et al., 
2012; Tipirneni et al., 2018), which has been shown to lead 
to higher costs and adverse health outcomes downstream 
(Trivedi et al., 2010; Zheng et al., 2019). A recent study by 
Tipirneni et al. (2018) showed that a 12-point increase in HIL 
was associated with a 39% lower likelihood of delayed or for-
gone preventive care and a 29% lower likelihood of delayed 
or forgone nonpreventive care. Other studies have shown 
that low HIL was associated with rationing of medication due 
to cost pressures and multiple emergency department visits 
among Medicare beneficiaries (Morgan et al., 2008; Piette & 
Heisler, 2006). Less is known about how HIL may influence 
medical debt, an outcome in health care services use. This 
study examines the relationships between HIL, health insur-
ance features, and medical debt among middle-age adults, a 
population group which tends to have high health care needs 
and incur high health care costs (Chen et al., 2004; Yee et al., 
2012). 

METHODS
Data Source and Sample

Our study uses data from the Health Reform Monitoring 
Survey (HRMS), which was designed to collect informa-
tion on the ACA’s implementation (Long et al., 2014). The 
HRMS collects information on health insurance coverage, 
access to care, affordability of care, and health status. Each 
round of the HRMS is conducted in a random sample of 
approximately 7,500 people quarterly, who are drawn from 
a probability-based, nationwide, internet-based panel of 
55,000 civilian, noninstitutionalized Americans age 18 to 64 
years. The survey sample is representative of Americans who 
have internet access. As a result, this internet-based sample 
may not be representative of people with low-income, peo-
ple who are undereducated, and racial and ethnic minori-
ties. Economic inequality and systemic racial discrimination 
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have contributed to the lack of internet access in marginal-
ized communities (Turner, 2016). Comparison of people age 
50 to 64 years in the HRMS with those in Behavioral Risk 
Factor Surveillance System Surveys (BRFSS), a widely used 
nationally representative survey, indicates that HRMS has a 
higher percentage of non-Hispanic White people (76.41% vs. 
63.35%) and a lower percentage of people with less than a 
high school education than the BRFSS (7.04% vs. 14.15%). 
See the supplemental table for comparisons between HRMS 
and the BRFSS. 

Our analysis was limited to the 2015 and 2016 waves of 
the HRMS. These waves collected information on health in-
surance literacy, a key measure in our analysis. The sample 
was 8,339 people age 50 to 64 years; our analytical sample 
was limited to 8,042 insured people. Fifty-five people were 
excluded for being uninsured or missing values on the out-
come variable. Also 242 people were excluded because of 
missing values on the out-of-pocket expenses and deduct-
ible variables. These respondents reported that they had 
out-of-pocket expenses and a deductible but refused to pro-
vide the amount. Detailed descriptions of the HRMS and its 
documentation are available from the HRMS website (http://
hrms.urban.org/) (Long et al., 2014). The HRMS receives its 
core funding from the Robert Wood Johnson Foundation 
and Urban Institute (http://hrms.urban.org/about.html).  

Conceptual Framework
Andersen’s Behavioral Model of Health Services Use 

(BMHSU), one of the most widely used models to explain 
medical care use and outcomes, guides the selection of vari-
ables to include in our study (Andersen, 1995; Andersen & 
Newman, 2005). The BMHSU is useful for selecting, identi-
fying, and sequencing variables in the process of health ser-
vices use (Andersen & Newman, 2005). Previous work has 
established the value of the BMHSU in understanding the 
predictors and mediators of medical bill problems (Wiltshire, 
Elder, & Allison, 2016; Wiltshire, Elder, Kiefe, et al., 2016). 
The BMHSU posits that peoples’ use of health care services 
and subsequent outcomes are influenced by predisposing, 
enabling, and need factors. According to the BMHSU, there 
are existing conditions that are not directly responsible for 
use of health services that predispose people to use or not use 
services. Predisposing factors include age, race and ethnic-
ity, marital status, and education. Enabling factors facilitate 
or impede health services use and include income, insurance 
status, and having a usual source of care. Need indicates the 
health of a person who may require medical care (Andersen, 
1995). Need is a person’s perceived and/or professionally 
evaluated health status. The relationships between the com-

ponents of the model (i.e., predisposing, enabling, and need 
factors; medical care use; and outcomes) are reciprocal.

The BMHSU suggests medical debt is a function of 
predisposing, enabling, and need variables (Figure 1). Medi-
cal debt is incurred through the use of health care services 
and can be viewed as an outcome of that use. It can also influ-
ence health outcomes because it can deter adherence to pre-
scribed treatments and may limit further use of health care 
services (Collins, Bhupal, et al., 2019; Tipirneni et al., 2020). 
Consequently, medical debt can be viewed as an important 
enabling factor of health services use because it reflects peo-
ple’s lack of economic resources (i.e., insurance and income) 
and inability to pay for health care services (Tipirneni et al., 
2020). HIL can be viewed as an enabling factor because it has 
been shown to facilitate or impede access to and use of care 
(Tipirneni et al., 2018). Low HIL can lead to poor selection 
and use of insurance, which can lead to medical debt and 
poor health outcomes (Loewenstein et al., 2013; Tipirneni 
et al., 2018). Conversely, people can become knowledgeable 
about their health insurance coverage from their experiences 
of dealing with medical debt.

Dependent Variable 
The following item from the HRMS was used to assess 

medical debt: Do you or anyone in your family currently have 
any medical bills that are being paid off over time? Responses 
were coded as yes or no. The words or terms “medical bills 
that are being paid off over time” and “medical debt” will be 
used interchangeably.

Key Independent Variables
Health insurance literacy. We measured HIL, the key in-

dependent variable in the analysis, by a composite score, that 
is, the summation of responses to the following seven ques-
tions about health insurance coverage: How confident are you 
in your ability to understand the definitions of (1) premium, 
(2) deductible, (3) co-payments, (4) co-insurance, (5) maxi-
mum annual out-of-pocket spending, (6) provider network, 
and (7) covered services? The responses to these seven ques-
tions were recorded as 1: very confident; 2: somewhat confi-
dent; 3: not too confident; or 4: not at all confident. Items were 
reverse coded so that very confident equals 4 and not at all 
confident equals 1. Given the ordinal scale of the response to 
these questions, a maximum HIL score is 28 and the mini-
mum score is 7. Higher scores indicate higher HIL. The seven 
items were summed instead of using other calculation meth-
ods (e.g., mean confidence score) as the literature suggests 
there are limitations to placing a number value to Likert-type 
responses (Sullivan & Artino, 2013). 
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Cronbach’s alpha and factor analysis techniques were used 
to determine if the seven items were sufficiently intercor-
related and if the grouped items measure health insurance 
literacy. Item-total correlation ranged between 0.59 and 0.82, 
and one general component accounted for 38.56% of the 
variance. The grouped items had an internal consistency of 
0.94. These statistics indicate that our grouped items measure 
health insurance literacy appropriately.  

Health insurance features. The majority of the sample 
was insured (99.61%); therefore, we created an indicator 
variable for insurance type (private vs. public coverage). As 
per the HRMS, private coverage included health insurance 
obtained through a current or former employer or union 
as well as purchased directly from an insurance company. 
Public coverage was categorized as people who reported 
having Medicare, Medicaid, Tricare, or any kind of state- or 
government-sponsored assistance plan based on income or 
a disability. In the HRMS public-use dataset, out-of-pocket 
expenses and deductible variables were top-coded to pro-
tect respondents’ anonymity and prevent disclosure risk. 
We created an indicator variable for out-of-pocket expens-
es (0-$999, $1,000-$2,999, $3,000-$5,999, ≥$6,000) which 
was generated from the following question: In the past 12 
months, about how much have you and your family spent 
out-of-pocket for health care costs that were not covered by 
your health insurance or health coverage plan? An indica-
tor variable for deductible (0-$499, $500-$1,499, $1,500-
$2,499, $2,500-$3,999, ≥$4,000) was also created based 
on the following question: What is the annual deductible 
per person under your health insurance or health coverage 
plan? 

Control Variables 
To appropriately assess the associations among HIL, in-

surance features, and medical debt, we included several 
variables known to influence access to and use of health 
care services (Andersen & Newman, 2005; Andersen, 1995). 
Previous work has also established these variables as pre-
dictors and mediators of medical bill problems (Wiltshire, 
Elder, & Allison, 2016; Wiltshire, Elder, Kiefe, et al., 2016). 
Variables included were as follows: race/ethnicity (White 
non-Hispanic, Black non-Hispanic, Other non-Hispanic, 
and Hispanic, all mutually exclusive), age (50-54, 55-59, 
59-64), gender (male/female), marital status (currently 
married/not married), and education level (less than high 
school, high school, some college, Bachelor’s degree or high-
er). Income was assessed as a percent of poverty level (based 
on the U.S. poverty guidelines): ≤138% of the federal poverty 
level (FPL), 139% to 399% of the FPL, and ≥400% of the FPL. 
The FPL categories used by HRMS are also based on ACA 
premium subsidy eligibility. Having a usual source of care 
(yes/no) and perceived health status (poor/fair, good, very 
good, excellent) were also included in our analyses.

Analysis
Descriptive statistics were reported for all study vari-

ables by medical debt (i.e., medical bills that are being paid 
over time). Statistical significance was based on the Pearson 
chi-square test for categorical variables and t-test for con-
tinuous variables. We used linear regression models to assess 
differences in HIL mean scores by health insurance features. 
More specifically, the coefficients of linear regressions were 
used in post-estimation to calculate the unadjusted and ad-
justed means with 95% confidence intervals (95% CI) for 
each level or category of a dependent variable. Effect sizes 
(Cohen’s d) were used to estimate the magnitude of the dif-
ference between the reference mean and the other mean lev-
els (Cohen, 1988). Cohen’s d can have either a negative or a 
positive value. A Cohen’s d of 0.2 is considered a small effect, 
0.5 is a medium effect, and a large effect is ≥0.8 and higher. 

Generalized linear models were used to examine the as-
sociations between HIL, health insurance features, and the 
likelihood of having medical debt. The effects of interactions 
between HIL and health insurance features were also exam-
ined. Relative risk or risk ratio (RR) with 95% confidence 
intervals (95% CI) were presented for better interpretation 
of the results. In addition, given that HIL was modeled as a 
continuous variable, we calculated predictive margins to see 
how the probability of having medical debt differs with HIL 
score (Williams, 2012). Predicted probabilities were calcu-
lated at HIL scores of 7, 14, 21, and 28. A p value of < .05 was 

Figure 1. Conceptual framework illustrating relationships between 
HIL, health insurance factors, and medical debt. Adapted from 
Andersen & Newman (2005) and Andersen (1995).
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considered significant for all statistical tests. Multicollinear-
ity among the independent variables was assessed using the 
“collin” command. The variance inflation factor (VIF) values 
were less than 2. A VIF of 10 is viewed as problematic. Toler-
ance values were not lower than 0.1, which is similar to hav-
ing a VIF of 10. All statistical analyses were conducted using 
STATA software (Version 16.0) and accounted for the com-

plex sampling design of the HRMS (Holahan & Long, 2017, 
2019; Long et al., 2014).

RESULTS
Table 1 shows sample characteristics stratified by medical 

debt (i.e., medical bills that were being paid over time). Over-
all, 16.17% of the sample had medical bills that were being 

TABLE 1

Characteristics of Study Sample by Medical Debt (N = 8,042)

Characteristic

Totala
Medical Debta

p Value

Yes No

Weighted % (n)
Race/ethnicity

Non-Hispanic White

African American

Hispanic

Race/ethnicity unknown

76.41 (6,145)

9.02 (725)

9.06 (729)

5.51 (443)

15.20 (934)

20.28 (147)

20.58 (150)

15.58 (69)

84.80 (5,211)

79.72 (578)

79.42 (579)

84.42 (374)

<.001

Age (years)

50-54

55-59

60-64

28.94 (2,327)

36.72 (2,593)

34.34 (2,762)

17.62 (410)

17.00 (502)

14.05 (388)

82.38 (1,917)

83.00 (2,451)

85.95 (2,374)

.024

Gender

Male

Female

50.42 (4,055)

49.58 (3,987)

14.03 (569)

18.33 (731)

85.97 (3,486)

81.67 (3,256)

<.001

Married

Yes

No

65.60 (5,300)

34.10 (2,742)

14.47 (767)

19.44 (533)

85.53 (4,533)

80.56 (2,209)

<.001

Education

Less than high school

High school

Some college

Bachelor’s degree or higher

7.04 (556)

30.66 (2,466)

31.10 (2,501)

31.20 (2,509)

27.03 (153)

17.72 (437)

17.99 (450)

10.36 (260)

72.97 (413)

82.28 (2,029)

82.01 (2,051)

89.64 (2,249)

<.001

Income level

Income ≤138% FPL

Income 139%-399% FPL

Income ≥400% FPL

17.00 (1,367)

34.79 (2,798)

48.21 (3,877)

28.90 (395)

22.37 (626)

7.20 (279)

71.10 (972)

77.63 (2,172)

92.80 (3,598)

<.001

Usual source of care

Yes

No

83.13 (6,685)

16.87 (1,357)

17.39 (236)

15.92 (1,064)

82.61 (1,121)

84.08 (5,621)

.164

Health status

Poor/fair

Good

Very good

Excellent

17.72 (1,425)

37.22 (2,993)

36.26 (2,916)

8.80 (708)

31.72 (452)

16.67 (499)

10.08 (294)

7.77 (55)

68.28 (973)

83.33 (2,494)

89.92 (2,622)

92.23 (653)

<.001
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paid over time. The majority of the sample (70.34%) had pri-
vate insurance coverage, and 42.68% reported out-of-pocket 
health care costs of $1,000 or higher that were not covered by 
their health insurance. With higher scores indicating higher 
HIL, the total HIL average score (out of a possible 28) was 
23.30 ± 4.87. HIL scores were lower among people with med-
ical debt compared to those without medical debt (21.69 ± 
5.59 vs. 23.79 ± 4.65, p < .001). Medical debt was more preva-
lent among people with public insurance coverage, an annual 
deductible of $2,500 and higher, and out-of-pocket health 
care costs of $1,000 or higher. Medical debt was also higher 
among people with less than a high school education, income 
≤399% of the federal poverty level, and in poor/fair health. 

Table 2 shows the unadjusted and adjusted mean scores 
(with 95% CI) of HIL by all study variables. The unadjusted 
mean HIL scores were significantly lower with public versus 
private insurance (22.27 vs. 23.94, p ≤ .005, d = –0.35). When 
adjusted for all covariates, the significant difference observed 
in HIL by type of insurance coverage became insignificant 
(d = –0.02). The unadjusted and adjusted mean differences 
observed (i.e., effect sizes) for out-of-pocket costs and an-

nual deductible were small (<0.2). Adjusted HIL scores were 
significantly lower among those with lower education, lower 
income, and poorer health when compared to their refer-
ence. The effect size estimations (Cohen’s d) ranged from 0.29 
to 0.55 (i.e., small to medium). 

Table 3 shows the results from the generalized linear models 
assessing the associations between HIL, health insurance fea-
tures, and medical debt. Unadjusted (Model 1), higher HIL was 
associated with a 6% lower relative risk of having medical bills 
that are being paid over time (RR = 0.94; 95% CI [0.93, 0.95]). 
Adjusting for health insurance, annual deductible, and out-of-
pocket costs (Models 2 to 4) lowered the risk of having medical 
bills to 5% (RR = 0.95; 95% CI [0.94, 0.95]). With the inclusion 
of income and education (Models 5 & 6), the risk of having 
medical bills decreased by an additional 2% (RR = 0.97; 95% 
CI [0.96, 0.98]). Based on the predictive margins calculated 
from Model 6 (Figure 2), a person with a mean score of 7 had 
a 24.3% risk of having medical bills that are being paid over 
time, while a person with a score of 28 had a 13.8% risk. 

Adjusted for HIL (Model 2), people with pub-
lic insurance coverage had a higher risk of having 

TABLE 1 (CONTINUED)

Characteristics of Study Sample by Medical Debt (N = 8,042)

Characteristic

Totala
Medical Debta

p Value

Yes No

Weighted % (n)
Type of health insurance

Private coverage

Public coverage

70.34 (5,657)

29.66 (2,385)

13.12 (742)

23.20 (558)

86.88 (4,915)

76.60 (1,827)

<.001

Have a deductible

$0-$499

$500-$1,499

$1,500-$2,499

$2,500-$3,999

≥$4,000

39.80 (3,201)

24.24 (1,949)

14.08 (1,132)

11.65 (937)

10.23 (823)

14.81 (474)

14.42 (281)

14.75 (167)

18.68 (175)

24.67 (203)

85.19 (2,727)

85.58 (1,668)

85.25 (965)

81.32 (762)

75.33 (620)

<.001

Out-of-pocket costs

$0-$999

$1,000-$2,999

$3,000-$5,999

≥$6,000

57.32 (4,610)

25.64 (2,062)

11.86 (954)

5.17 (416)

11.43 (527)

19.20 (396)

25.16 (240)

32.93 (137)

88.57 (4,083)

80.80 (1,666)

74.84 (714)

67.07 (279)

<.001

Paying medical bills over time

Yes

No

16.17 (1,300)

83.83 (6,742)

Note. FPL = federal poverty level.
aColumns and rows may not add to 100% or the total number due to rounding. 



e325HLRP: Health Literacy Research and Practice • Vol. 5, No. 4, 2021

TA
B

LE
 2

U
na

dj
us

te
d 

an
d 

A
dj

us
te

d 
M

ea
n 

Sc
or

es
 o

f H
ea

lt
h 

In
su

ra
nc

e 
Li

te
ra

cy
 o

n 
A

ll 
St

ud
y 

Va
ri

ab
le

s 
(H

RM
S 

20
15

-2
01

6)
a,

b

Un
ad

ju
ste

d M
ea

n S
co

re
a  

(9
5%

 CI
)

Un
ad

ju
ste

d M
ea

n C
oh

en
’s d

 
(9

5%
 CI

)
Ad

ju
ste

d M
ea

n S
co

re
b  

(9
5%

 CI
)

Ad
ju

ste
d M

ea
n C

oh
en

’s d
 

(9
5%

 CI
)

In
su

ra
nc

e 
ty

pe

Pr
iv

at
e 

(re
f)

Pu
bl

ic

23
.9

4 
[2

3.
80

, 2
4.

09
]

22
.2

7 
[2

2.
03

, 2
2.

51
]**

–0
.3

5 
[–

0.
39

, –
0.

29
]

23
.3

8 
[2

3.
25

, 2
3.

52
]

23
.2

8 
[2

3.
05

, 2
3.

52
]

-

–0
.0

2 
[–

0.
07

, 0
.0

3]

H
av

e 
a 

de
du

ct
ib

le

$0
-$

49
9 

(re
f)

$5
00

-$
1,

49
9

$1
,5

00
-$

2,
49

9

$2
,5

00
-$

3,
99

9

≥$
4,

00
0 

(r
ef

)

23
.2

1 
[2

3.
02

, 2
3.

42
]

23
.4

8 
[2

3.
04

, 2
3.

71
]

24
.0

0 
[2

3.
74

, 2
4.

26
]**

23
.7

0 
[2

3.
39

, 2
3.

99
]*

23
.2

6 
[2

2.
90

, 2
3.

62
]

–0
.0

1 
[–

0.
06

, 0
.0

3]

0.
06

 [0
.0

0,
 0

.1
1]

0.
17

 [0
.1

0,
 0

.2
3]

0.
09

 [0
.0

3,
 0

.1
6]

-

23
.7

1 
[2

3.
53

, 2
3.

88
]**

*

23
.1

6 
[2

2.
95

, 2
3.

36
]

23
.3

7 
[2

3.
11

, 2
3.

63
]**

23
.0

2 
[2

2.
70

, 2
3.

34
]

22
.7

7 
[2

2.
41

, 2
3.

14
]

0.
19

 [0
.1

5,
 0

.2
4]

0.
08

 [0
.0

3,
 0

.1
3]

0.
12

 [0
.0

6,
 0

.1
9]

0.
05

 [–
0.

02
, 0

.1
2]

-

H
av

e 
ou

t-
of

-p
oc

ke
t c

os
ts

$0
-$

99
9 

(re
f)

$1
,0

00
-$

2,
99

9

$3
,0

00
-$

5,
99

9

≥$
6,

00
0 

(re
f)

23
.1

6 
[2

2.
99

, 2
3.

33
]*

23
.7

8 
[2

3.
56

, 2
3.

99
]

24
.0

1 
[2

3.
71

, 2
4.

31
]

23
.7

1 
[2

3.
23

, 2
4.

18
]

–0
.1

3 
[–

0.
17

, –
0.

08
]

0.
01

 [–
0.

04
, 0

.0
6]

0.
06

 [–
0.

01
, 0

.1
3]

-

23
.3

5 
[2

3.
21

, 2
3.

48
]

23
.3

6 
[2

3.
15

, 2
3.

56
]

23
.4

8 
[2

3.
17

, 2
3.

78
]

23
.1

9 
[2

2.
73

, 2
3.

64
]

0.
03

 [–
0.

01
, 0

.0
8]

0.
03

 [–
0.

02
, 0

.0
8]

0.
06

 [–
0.

01
, 0

.1
3]

-

Ra
ce

 a
nd

 e
th

ni
ci

ty

N
on

-H
is

pa
ni

c 
W

hi
te

 (r
ef

)

Bl
ac

k

H
is

pa
ni

c

Ra
ce

/e
th

ni
ci

ty
 u

nk
no

w
n

23
.8

7 
[2

3.
75

, 2
3.

99
]

22
.8

2 
[2

2.
51

, 2
3.

13
]**

21
.1

4 
[2

0.
79

, 2
1.

48
]**

*

21
.8

9 
[2

1.
48

, 2
2.

29
]**

*

-

–0
.2

1[
–0

.2
9,

 –
0.

14
]

–0
.5

5 
[–

0.
63

, –
0.

47
]

–0
.4

0 
[–

0.
50

, –
0.

31
]

23
.6

7 
[2

3.
56

, 2
3.

79
]

23
.1

6 
[2

2.
86

, 2
3.

46
]**

22
.3

4 
[2

2.
00

, 2
2.

67
]**

*

21
.7

2 
[2

1.
34

, 2
2.

11
]**

*

-

–0
.1

1 
[–

0.
18

, –
0.

03
]

–0
.2

7 
[–

0.
35

, –
0.

20
]

–0
.3

9 
[–

0.
49

, –
0.

30
]

Ag
e 

(y
ea

rs
)

50
-5

4 
(re

f)

55
-5

9

60
-6

4

23
.2

7 
[2

3.
04

, 2
3.

49
]

23
.3

9 
[2

3.
18

, 2
3.

60
]

23
.6

7 
[2

3.
46

, 2
3.

88
]*

-

0.
00

 [–
0.

05
, 0

.0
5]

0.
06

 [0
.0

2,
 0

.1
1]

23
.2

9 
[2

3.
12

, 2
3.

45
]

23
.2

1 
[2

3.
04

, 2
3.

38
]

23
.6

0 
[2

3.
42

, 2
3.

79
]*

-

–0
.0

1 
[–

0.
06

, 0
.0

3]

0.
07

 [0
.0

2,
 0

.1
1]

G
en

de
r

Fe
m

al
e

M
al

e 
(re

f)

23
.3

8 
[2

3.
18

, 2
3.

57
]

23
.5

2 
[2

3.
33

, 2
3.

71
]

–0
.0

3 
[–

0.
08

, 0
.0

1]
23

.3
8 

[2
3.

24
, 2

3.
53

]

23
.3

3 
[2

3.
19

, 2
3.

47
]

0.
01

 [–
0.

03
, 0

.0
6]

-

M
ar

rie
d

Ye
s

N
o 

(r
ef

)

23
.8

6 
[2

3.
71

, 2
4.

01
]**

*

22
.6

5 
[2

2.
44

, 2
2.

86
]

0.
26

 [0
.2

1,
 0

.3
0]

23
.4

6 
[2

3.
33

, 2
3.

59
]*

23
.1

4 
[2

2.
96

, 2
3.

33
]

0.
06

 [0
.0

2,
 0

.1
1]

-



e326 HLRP: Health Literacy Research and Practice • Vol. 5, No. 4, 2021

TA
B

LE
 2

 (C
O

N
TI

N
U

ED
)

U
na

dj
us

te
d 

an
d 

A
dj

us
te

d 
M

ea
n 

Sc
or

es
 o

f H
ea

lt
h 

In
su

ra
nc

e 
Li

te
ra

cy
 o

n 
A

ll 
St

ud
y 

Va
ri

ab
le

s 
(H

RM
S 

20
15

-2
01

6)
a,

b

Un
ad

ju
ste

d M
ea

n S
co

re
a  

(9
5%

 CI
)

Un
ad

ju
ste

d M
ea

n C
oh

en
’s d

 
(9

5%
 CI

)
Ad

ju
ste

d M
ea

n S
co

re
b  

(9
5%

 CI
)

Ad
ju

ste
d M

ea
n C

oh
en

’s d
 

(9
5%

 CI
)

Ed
uc

at
io

n

Le
ss

 th
an

 h
ig

h 
sc

ho
ol

H
ig

h 
sc

ho
ol

So
m

e 
co

lle
ge

Ba
ch

el
or

 o
r h

ig
he

r (
re

f)

19
.9

7 
[1

9.
46

, 2
0.

47
]**

*

22
.8

4 
[2

2.
61

, 2
3.

06
]**

*

23
.6

3 
[2

3.
42

, 2
3.

84
]**

*

24
.6

6 
[2

4.
48

, 2
4.

84
]

–0
.9

2 
[–

1.
00

, –
0.

84
]

–0
.3

4 
[–

0.
39

, –
0.

29
]

–0
.2

0 
[–

0.
25

, –
0.

15
]

-

21
.3

2 
[2

0.
94

, 2
1.

70
]**

*

23
.0

5 
[2

2.
87

, 2
3.

23
]**

*

23
.5

5 
[2

3.
37

-2
3.

73
]**

*

24
.0

2 
[2

3.
83

-2
4.

22
]

–0
.5

5 
[–

0.
63

, –
0.

46
]

–0
.2

0 
[–

0.
25

, –
0.

15
]

–0
.1

0 
[–

0.
14

, –
0.

05
]

-

In
co

m
e 

le
ve

l

In
co

m
e 

≤1
38

%
 F

PL

In
co

m
e 

13
9%

-3
99

%
 F

PL

In
co

m
e 

≥4
00

%
 F

PL
 (r

ef
)

21
.1

2 
[2

0.
78

, 2
1.

45
]**

*

22
.8

1 
[2

2.
63

, 2
3.

00
]**

*

24
.7

3 
[2

4.
59

, 2
4.

87
]

–0
.7

3 
[–

0.
79

, –
0.

67
]

–0
.3

8 
[–

0.
43

, –
0.

34
]

-

21
.8

7 
[2

1.
57

, 2
2.

16
]**

*

22
.9

5 
[2

2.
77

, 2
3.

13
]**

*

24
.1

4 
[2

3.
98

, 2
4.

29
]

–0
.4

6 
[–

0.
52

, –
0.

40
]

–0
.2

4 
[–

0.
29

, –
0.

20
]

-

H
av

e 
us

ua
l s

ou
rc

e 
of

 c
ar

e

Ye
s 

N
o 

(r
ef

)

23
.7

1 
[2

3.
57

-2
3.

85
]**

*

22
.1

7 
[2

1.
86

, 2
2.

84
]

0.
31

 [0
.2

5,
 0

.3
6]

23
.5

6 
[2

3.
45

, 2
3.

67
]**

*

22
.3

4 
[2

2.
10

, 2
2.

59
]

0.
25

 [0
.1

9,
 0

.3
1]

H
ea

lth
 s

ta
tu

s

Po
or

/f
ai

r

G
oo

d

Ve
ry

 g
oo

d

Ex
ce

lle
nt

 (r
ef

)

21
.8

0 
[2

1.
49

, 2
2.

12
]**

*

23
.0

8 
[2

2.
89

, 2
3.

27
]**

*

24
.2

8 
[2

4.
10

, 2
4.

45
]*

24
.9

1 
[2

4.
60

, 2
5.

22
]

–0
.6

1 
[–

0.
66

, –
0.

55
]

–0
.3

6 
[–

0.
41

, –
0.

32
]

–0
.1

0 
[–

0.
15

, –
0.

06
]

-

22
.7

3 
[2

2.
47

, 2
2.

98
]**

*

23
.0

2 
[2

2.
86

, 2
3.

19
]**

*

23
.8

1 
[2

3.
64

, 2
3.

98
]

24
.1

4 
[2

3.
80

, 2
4.

48
]

–0
.2

9 
[–

0.
30

, –
0.

23
]

–0
.2

3 
[–

0.
27

, –
0.

18
]

–0
.0

7 
[–

0.
11

, –
0.

02
]

-

Ti
m

e 
(b

i-a
nn

ua
lly

)

Ju
ly

-D
ec

em
be

r 2
01

5 
(re

f)

Ja
nu

ar
y-

Ju
ne

 2
01

6

Ju
ly

-D
ec

em
be

r 2
01

6

23
.4

5 
[2

3.
21

, 2
3.

69
]

23
.5

1 
[2

3.
26

, 2
3.

75
]

23
.4

0 
[2

3.
18

, 2
3.

63
]

-

–0
.0

1 
[–

0.
05

, 0
.0

4]

0.
01

 [–
0.

03
, 0

.0
6]

23
.3

3 
[2

3.
15

, 2
3.

50
]

23
.4

1 
[2

3.
23

, 2
3.

59
]

23
.3

3 
[2

3.
17

, 2
3.

50
]

-

–0
.0

0 
[–

0.
05

, 0
.0

5]

0.
02

 [–
0.

03
, 0

.0
6]

N
ot

e. 
FP

L 
= 

Fe
de

ra
l p

ov
er

ty
 le

ve
l; 

H
IL

 =
 h

ea
lth

 in
su

ra
nc

e 
lit

er
ac

y;
 H

RM
S 

= 
H

ea
lth

 R
ef

or
m

 M
on

ito
rin

g 
Su

rv
ey

; r
ef

 =
 re

fe
re

nc
e.

a Sc
or

es
 o

n 
H

IL
 it

em
s r

an
ge

 fr
om

 4
 =

 v
er

y 
co

nfi
de

nt
; 3

 =
 so

m
ew

ha
t c

on
fid

en
t; 

2 
= 

no
t t

oo
 co

nfi
de

nt
; 1

 =
 n

ot
 a

t a
ll 

co
nfi

de
nt

. H
IL

 co
m

po
sit

e 
sc

or
e 

ra
ng

e 
fr

om
 7

 to
 2

8.
 H

ig
he

r s
co

re
s =

 H
ig

he
r H

IL
. 

b A
ll 

m
ea

ns
 a

re
 w

ei
gh

te
d 

an
d 

ad
ju

st
ed

 m
ea

ns
 a

re
 e

st
im

at
ed

 fr
om

 li
ne

ar
 re

gr
es

sio
n 

m
od

el
. 

* p 
≤ 

.0
5.

 **
p 

≤ 
.0

05
; **

* p 
< 

.0
00

1 
in

 m
ea

n 
di

ffe
re

nc
e 

fr
om

 re
fe

re
nc

e 
gr

ou
p.



e327HLRP: Health Literacy Research and Practice • Vol. 5, No. 4, 2021

medical bills that are being paid over time than those with 
private coverage (RR = 1.59; 95% CI [1.43, 1.77]). Adjusting 
for annual deductible and out-of-pocket costs (Model 4) in-
creased the risk of having medical bills that are being paid 
over time for the publicly insured (RR = 2.00; 95% CI [1.79, 
2.24]). However, accounting for income, education, and 
health status (Model 5 & 6) lowered the risk of having medi-
cal bills that are being paid over time for the publicly insured 
(RR = 1.27; 95% CI [1.13, 1.44] and RR = 1.15; 95% CI [1.00, 
1.30], respectively). The risk of having medical bills that are 
being paid over time increases with higher annual deduct-
ibles and out-of-pocket costs (Models 5 & 6). There were no 
significant interactions effects between HIL and health insur-
ance features on medical debt. The risks of having medical 
debt were higher with lower income and poorer health. 

DISCUSSION
We examined the relationships between HIL, health insur-

ance features, and medical debt in a national, internet-based 
sample of middle-age Americans. We found that adjusted 
mean HIL scores did not differ significantly by insurance type 
(private vs. public) or out-of-pocket costs. Mean HIL scores 
were lower with higher deductibles; however, differences in 
mean scores were small. Higher HIL was associated with low-
er risk of having medical debt. Publicly insured people had a 
higher risk of medical debt than the privately insured. Higher 
annual deductibles and out-of-pocket costs were associated 
with higher risk of having medical debt. 

Unlike previous research (Kutner et al., 2006; Loewenstein 
et al., 2013), HIL did not appear to differ by type of insurance 
coverage or by out-of-pocket-costs. People with public insur-
ance coverage have been shown to have lower HIL than those 
with private insurance (Kutner et al., 2006; Loewenstein et 
al., 2013). Our contrary findings may be due to the age and 
education of people in our study population. Over 60% of our 
internet-based sample had some college education or higher, 
suggesting that this internet-based sample may be savvier and 
familiar with the features (e.g., copays and deductible) of in-
surance coverage. Moreover, 70% of people age 50 to 64 years 
have at least one chronic health condition, which requires 
regular contact with the health care system (Centers for Dis-
ease Control and Prevention, 2009), and therefore likely know 
how health insurance works. The percentage of non-Hispanic 
White people age 50 to 64 years in our HRMS sample was also 
higher than the national average. White people are more likely 
to be insured and have regular contact with the health care sys-
tem than racial/ethnic minorities (Sohn, 2017). 

The small difference in HIL by annual deductible may be a 
reflection of the knowledge and experiences of newly insured 

people who tend to have problems navigating the health care 
system and health insurance networks (Garfield & Young, 
2015). Newly insured people are often younger, less educated, 
have poor HIL, and tend to enroll in high cost-sharing plans 
(Bhargava et al., 2017; Garfield & Young, 2015; O’Connor 
& Kabadayi, 2020). They also use more and inappropriate 
health care services (Finkelstein et al., 2016).

Our finding that higher HIL correlated with lower medi-
cal debt among middle-age Americans is consistent with the 
literature suggesting that HIL plays an important role in the 
financial hardship of vulnerable populations (McCormack et 
al., 2009; Zhao et al., 2019). For example, Zhao et al. (2019) 
found that financial hardship among cancer patients was as-
sociated with poor HIL, which may have limited their ability 
to avoid higher drug costs and navigate options in the health 
care system. Poor HIL is only one of the impediments to the 
effective use of health care services and navigation of the 
health care system (Braga et al., 2017). Our findings also sug-
gest that HIL is important in reducing, not preventing, the 
likelihood of having medical debt. At the highest HIL score, 
we found that people still had a 13.8% risk of having medical 
debt. Braga et al. (2017) found that while people with finan-
cial knowledge had a lower risk of past-due medical debt, 
financial education did not reduce the likelihood of having 
past-due medical debt.

Type of insurance, annual deductible, and out-of-pocket 
health care costs predicted medical debt. It is unsurprising 
that the publicly insured and those with higher deductibles 
and out-of-pocket costs are more at risk of medical debt. 
While the ACA expansions of public insurance coverage (i.e., 
Medicaid) have significantly reduced the number of unpaid 
bills and the amount of debt among low-income people (Hu 
et al., 2018), public insurance coverage does not cover all the 
health care costs or services needed (Collins, Bhupal, et al., 
2019). High deductibles and out-of-pocket health care costs 

Figure 2. Mean HIL score by probability of having medical debt: Health 
Reform Monitoring Survey. Figure generated from the generalized lin-
ear model results. HIL = health insurance literacy.  Pr = probability.
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also cause people to be underinsured and susceptible to med-
ical bill and debt problems (Collins, Bhupal, et al., 2019). It 
is well documented that people in high cost-sharing health 
plans have higher out-of-pocket expenses and are more 
likely to incur debt than those in traditional plans (Collins, 
Bhupal, et al., 2019; Galbraith et al., 2011). With increasing 
cost-sharing in private plans, the challenges in affordability 
are becoming similar for people in private and public health 
insurance plans (Collins, Bhupal, et al., 2019; Collins, Radley, 
et al., 2019).

This study has limitations that should be noted. First, the 
data is self-reported, which is subject to recall bias. Second, 
the internet-based survey may result in some groups (e.g., 
people with low-income and people who are undereducated) 
being underrepresented due to inequitable access to the in-
ternet and computers. Third, the data were cross-sectional, 
making causality hard to establish. Nonetheless, this study 
provides important insight into HIL and medical debt 
among middle-age Americans, a population that tends to 
have high health care needs and incur high health care costs 
(Yee et al., 2012). It also contributes to the limited literature 
on the importance of HIL to health care use and outcomes 
(Paez et al., 2014). 

Our study findings have implications for policy and research 
relating to HIL and medical debt. While HIL promotes effec-
tive use of health care services and insurance benefits, it does 
eliminate the likelihood of having medical debt. Research shows 
that a majority of middle-age Americans (67.7%) are concerned 
about changes in federal policies pertaining to health insurance 
(Tipirneni et al., 2020). In addition to interventions to improve 
Americans’ HIL, effective policies to address systems factors 
such as the complexity of insurance plan features and choices, 
affordability, and coverage of health care services are needed to 
eliminate medical bill problems and debt (Schoen et al., 2013). 
Additional research is needed to better understand HIL among 
high health care needs and costs people and whether improving 
HIL alleviates their medical bill problems and debt.
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