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Background: There has been considerable focus on the uninsured from national and state levels. There
are also many Americans who have health insurance but are unable to afford their recommended care
and are considered underinsured. This purpose of this study was to determine the prevalence of under-
insurance among patients seen in primary care clinics.

Methods: Patients in 37 primary care practices in 3 practice-based research networks completed a
survey to elicit the prevalence of underinsurance among those who had insurance for a full 12 months,
including private insurance, Medicare, and Medicaid. Being underinsured was based on patients report-
ing the delay or omission of recommended care because of their inability to afford it.

Results: Of those with insurance for a full year, 36.3% were underinsured. Of those who were under-
insured, 50.2% felt that their health suffered because they could not afford recommended care, a rate
similar among those who were uninsured.

Conclusions: When evaluating underinsurance in primary care offices, using an experiential defini-
tion based on self-reports of patients about their inability to pay for recommended health care despite
having insurance, the prevalence is quite high. It is important for the primary care physician to under-
stand that a substantial percentage of their patients may not follow through with their recommendations
because of cost, despite having insurance. This also has significant implications when considering
health care reform, particularly considering that these patients reported that their health suffered at a
rate equal to that of the uninsured. (J Am Board Fam Med 2008;21:309–316.)

The cost of health care and problems with access to
care dominate both state and national health care
reform discussions. The 47 million Americans
without health insurance1 are, rightly, a major fo-
cus of this discussion. Meanwhile, many Americans
with insurance also face prohibitive costs and prob-

lems with access to care. As many as 16% of the
nonelderly adult US population with private insur-
ance have substantial problems paying their medi-
cal bills.2 Many of them skip recommended tests,
delay seeking care, or do not fill their prescriptions
because of cost.2 Patients who are unable to afford
recommended health care despite having insurance
are considered to be underinsured. Definitions of
underinsurance vary, with many definitions based
on financial criteria. Those who spend more than
10% of their income on health care, or 5% for
those below 200% of the federal poverty level, are
considered to be underinsured.3–6 Other studies
have defined underinsurance based on patient’s
self-reported experience about being unable to af-
ford recommended health care despite having in-
surance; it may not necessarily be related to their
income.7,8 This study follows this experiential def-
inition. All definitions agree that underinsurance
results in an insured patient not obtaining recom-
mended care because they cannot afford it. Recent
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studies using income-based definitions of underin-
surance and general population surveys have found
that underinsured patients have outcomes as
equally poor as uninsured patients.6,7 The purpose
of this study was to determine the prevalence of
underinsurance in primary care practices. Previous
studies have not evaluated this. Understanding the
prevalence of underinsurance may be useful for
primary care providers when managing their pa-
tients. An understanding among primary care pro-
viders that a substantial percentage of patients may
not be able to follow their recommendations be-
cause of cost may influence the care that they pro-
vide. Additional conversations with patients may be
necessary to understand this issue.

This study also included Medicare and Medicaid
patients, who have typically been excluded from
other studies. Although not designed to extrapolate
the number of underinsured patients participating
this study to the population of the state or the
country as a whole, this study is intended to point
out that the problem of underinsurance may be
significant and should be considered when explor-
ing options for health care reform. That this study
only looked at patients who were willing to come to
the office to see a health care provider and excluded
those who may not have even been willing to do
that out of concerns about the costs suggests that
this study underestimates the total percentage of
underinsured.

Methods
Setting
This study was conducted in 3 practice-based re-
search networks within the State Networks of Col-
orado Ambulatory Practices and Partners (SNO-
CAP). The Colorado Research Network
(CaReNet) consists of 35 practices that generally
care for underserved populations, including com-
munity health centers, residencies, and hospital-
affiliated practices. The High Plains Research Net-
work (HPRN) is an integrated network of 25
practices, 11 hospitals, nursing homes, and com-
munities in rural eastern Colorado. Building Inves-
tigative practices for better Health Outcomes Re-
search Network (BIGHORN) consists of 15 private
practices in urban, suburban, and rural Colorado.
This study was conducted only in primary care
practices.

Survey Design
We designed a self-administered, anonymous, vol-
untary survey that asked patients to answer ques-
tions about their health insurance over the past 12
months, who pays for their health insurance, if they
delayed or were unable to get care because of dif-
ficulty paying for it, and whether their health had
suffered because of their inability to afford recom-
mended care. The survey also included questions
about out-of-pocket medical expenses paid in the
past 12 months, health status, demographics, and
annual household income. The survey was available
in Spanish or English. The survey was reviewed by
the High Plains Research Network Community
Advisory Council and piloted with a small sample
of patients in 2 primary care clinics.

All practices in SNOCAP were eligible to par-
ticipate and were invited to select a single day to
conduct the study. On the selected study day, con-
secutive patients seen in the clinic were asked by
the front office staff to complete the anonymous
survey before leaving. A parent, family member, or
representative accompanying the patient could
complete the survey if the patient was a minor or if
the patient was unable to complete the survey
themselves. Completed surveys were returned to a
collection box at the clinic. Complete and undis-
tributed surveys were returned to the study team
for analysis. Practices recorded the number of pa-
tients seen on the study day.

Descriptive Statistics
Patients were categorized into 4 insurance strata
based on their self-reported insurance status (Table
1). Frequency distributions describe the patient pop-
ulation, which included patient demographics; insur-

Table 1. Definitions of Insurance Strata

Stratum Definition

Uninsured Patient marked “no insurance” during
the past 12 months

Partially insured Patient marked “no insurance” and at
least one other type of insurance
during the past 12 months

Adequately insured Patient marked at least one type of
insurance during the past 12 months
and marked “no” or “don’t know” for
all indicators of underinsurance

Underinsured Patient marked at least one type of
insurance during the past 12 months
and marked “yes” for at least one
indicator of underinsurance
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ance type (Medicare only, Medicaid only, private
only, combination of private insurance); and indica-
tors of underinsurance, including delay in seeking
care, inability to see a regular doctor, inability to see
a specialist, inability to fill a prescription, inability to
have a test, and inability to receive any other medical
care because of cost (see Appendix).

Comparisons of the frequencies of patient demo-
graphic characteristics between patients classified as
underinsured and adequately insured are also in-
cluded. The prevalence of underinsurance was esti-
mated by the percentage of patients classified as un-
derinsured out of the total insured patients.

Mixed-Effects Logistic Regression Analysis
Mixed-effects logistic regression models, adjusting
for the clustering of patients within practices, were
performed to identify demographic associations
among patients classified as underinsured versus
adequately insured. Covariates included patient de-
mographics; insurer type (self-paid, employer paid);
insurance type (Medicaid, Medicare); and if the
patients felt their health suffered because they were
unable to afford the cost of any needed care (yes,
no/don’t know). Thus, multiple univariate models
were performed that adjusted for each covariate
separately as a fixed effect. Similar analyses were
performed for patients classified as underinsured

versus uninsured. Responses to questions regarding
delay in care because of a lack of funds were run as
outcome variables against the type of insurance
(Medicare only, Medicaid only, private only, com-
bination of private insurance) among underinsured
patients in similar models. Because the interclass
correlation of patients within practices was .038
(P � .04), analyses were adjusted for practice as a
random effect. All analyses were performed using
SAS software (version 9.1; SAS Institute, Inc.,
Cary, NC). Mixed-effects logistic regression anal-
yses were performed using the Proc Glimmix
macro on complete data. Because of multiple tests,
statistical associations are determined at the � �
.01.

This study was approved by the 5 hospital sys-
tem institutional review boards that had clinics par-
ticipating in the study. Overall human subjects ap-
proval was granted by the Colorado Multiple
Institutional Review Board.

Results
A total of 1133 surveys were returned from 1258
distributed to patients (Figure 1). Eleven percent of
the surveys were completed in Spanish and the rest
were completed in English. Practice characteristics
of the 37 participating practices are displayed in
Table 2.

Figure 1. Survey response diagram and underinsured sample. *Total number of patients seen on the study day
was recorded by each practice except one small practice which provided an average daily patient count (40
patients per day).
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Family medicine practices were more heavily rep-
resented; whereas rural and urban practices as well as
community health centers, private practices, and hos-
pital affiliates were more evenly represented.

Patient characteristics are displayed in Table 3.
Patients tended to be between the ages of 18 and 64
(71.8%; mean age, 44.4 years; SD, 20.15 years);
female; non-Hispanic white; and privately insured
during the year with a self-reported annual income
of �$25,000. Patients also tended to report they
were in good to excellent health. The indicators for
underinsurance reported by the 344 underinsured
patients were delayed seeking care (232, 67.4%);
unable to fill a prescription (211, 61.3%); unable to
see regular doctor (176, 51.2%); unable to see a
specialist (160, 46.5%), unable to receive some
other recommended medical care (139, 40.4%); or
unable to have a test (125, 36.3%) because of the
inability to afford the care. We found no associa-
tions between any indicators for underinsurance
and insurance type (P � .05).

Overall, 30.4% of our sample was classified as
underinsured. Of the 948 patients with insurance
for a full year, including Medicare or Medicaid,
36.3% were classified as underinsured (Figure 1).
Of those who were underinsured, 19.2% had Medi-
care and 32.6% had Medicaid.

Characteristics of underinsured and insured pa-
tients are presented in Table 4. Higher proportions of
women, Hispanics, lower incomes, and patients aged
18 to 39 were underinsured than adequately insured.
Underinsured patients also reported higher propor-
tions of fair or poor health status and that their health
had suffered. Presented in Table 5 are odds ratios of
being underinsured versus adequately insured by pa-

tient characteristics. Patients who reported their gen-
eral health as fair to poor and who believe their health
suffered because they were unable to afford the cost of
necessary care also had higher odds of being under-
insured (P � .01). When similar adjusted univariate
analyses were performed comparing the underinsured
with the uninsured patient population, no statistical
differences among the demographic characteristics
were found (P � .05) with the exception of income
(data not shown). Patients reporting an annual in-
come of �$20,000 had higher odds of being unin-
sured than underinsured (odds ratio, 0.28; 95% CI,
0.11–0.72). Patients who were female, younger than
65, African-American or Hispanic, or who had an
annual self-reported income of �$50,000 had higher
odds of being underinsured than adequately insured
(P � .01). In addition, patients who reported Medi-

Table 3. Demographic and Other Characteristics of
Survey Respondents (n � 1133)

Characteristic N (%)

Age (years)
�17 113 (10.0)
8–39 424 (37.4)
40–64 390 (34.4)
�65 206 (18.2)

Sex
Male 285 (25.2)
Female 615 (54.3)
Unknown 233 (20.6)

Race/ethnicity
White (non-Hispanic) 672 (59.3)
African-American (non-Hispanic) 60 (5.3)
Other (non-Hispanic) 48 (4.2)
Hispanic 317 (28.0)
Unknown 36 (3.2)

Income
�$25,000 522 (46.1)
$25,000–$49,999 220 (19.4)
�$50,000 239 (21.1)
Unknown 152 (13.4)

General health status
Good, very good, or excellent 734 (64.8)
Fair or poor 342 (30.2)
Unknown 57 (5.0)

Insurance Type
Medicare only 86 (7.6)
Medicaid only 193 (17.0)
Private only 213 (18.8)
All others 480 (42.4)
No insurance 112 (9.9)
Missing 49 (4.3)

Table 2. Types of Clinics that Participated in this Study
(n � 37)

Characteristic N (%)*

Family medicine 30 (81.1)
Internal medicine 4 (10.8)
Pediatrics 2 (5.4)
Geriatrics 1 (2.7)
Urban/suburban 21 (56.8)
Rural 16 (43.2)
Community health center 11 (29.7)
Private practice 11 (29.7)
Hospital affiliate 10 (27.0)
Residency practice 5 (13.5)

*Totals may not equal 100% because of rounding.
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care as at least one form of insurance had a lower odds
of being underinsured (P � .001) than adequately
insured; whereas no statistical associations were found
among insured patients and those reporting Medicaid
as at least one form of insurance (P � .219).

Discussion
This study of patients in Colorado who were seen
in primary care practices found that more than one

third (36.3%) with insurance were underinsured
and that they were very likely to report that their
health had suffered because of the inability to af-
ford care. Our finding of the percentage of under-
insured is much higher than estimates of 7% to
12% found in national samples of nonelderly
adults,6,7 and higher than the 4.5% estimate for
Colorado in 1995.3 The definition used in this
study was based on experiential criteria as opposed

Table 4. Demographic Characteristics of Underinsured Patients Compared with Those of Adequately Insured
Patients*

Insured

Uninsured
(n � 112)Characteristic

Underinsured
(n � 344)

Adequately insured
(n � 604)

Age†

�17 22 (6.4) 57 (9.4) 7 (6.3)
18–39 166 (48.3) 176 (29.1) 57 (50.9)
40–64 130 (37.8) 197 (32.6) 45 (40.2)
�65 26 (7.6) 174 (28.8) 3 (2.7)

Insured Patients 344 (36.3) 604 (63.7)
Sex†

Male 66 (19.2) 158 (26.2) 63 (56.3)
Female 228 (66.3) 296 (49.0) 25 (22.3)
Unknown 50 (14.5) 150 (24.8) 24 (21.4)

Race/ethnicity†

White (non-Hispanic) 189 (54.9) 411 (68.1) 46 (41.1)
African-American (non-Hispanic) 27 (7.9) 22 (3.6) 7 (6.3)
Other (non-Hispanic) 12 (3.5) 31 (5.1) 4 (3.6)
Hispanic 112 (32.6) 134 (22.2) 55 (49.1)
Unknown 4 (1.2) 6 (1.0) 0 (0)

Income†

�$25,000 184 (53.5) 230 (38.1) 79 (70.5)
$25,000–$49,999 87 (25.3) 111 (18.4) 12 (10.7)
�$50,000 51 (14.8) 179 (29.6) 5 (4.5)
Unknown 22 (6.4) 84 (13.9) 16 (14.3)

Health suffered from inability to get care because of cost†

Yes 173 (50.3) 8 (1.3) 52 (46.4)
No/don’t know 156 (45.3) 577 (95.5) 52 (46.4)
Unknown 15 (4.4) 19 (3.2) 8 (7.1)

General health status†

Good, very good, or excellent 202 (58.7) 445 (73.7) 54 (48.2)
Fair or poor 134 (39.0) 136 (22.5) 53 (47.3)
Unknown 8 (2.3) 23 (3.8) 5 (4.5)

Insurance Type
Medicare only 28 (8.1) 58 (9.6)
Medicaid only 83 (24.1) 110 (18.2)
Private only 73 (21.2) 140 (23.2)
All others 160 (46.5) 296 (49.0)

All values shown as n (%).
*Does not include the partially insured (those who had insurance but not for the entire year, which was an additional 73 patients).
†P � .01 for unadjusted �2 test. Analysis for this table did not adjust for practice as a random effect.
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Table 5. Underinsured Versus Adequately Insured: Odds Ratios of Being Underinsured by Patient Demographic
and Insurance Characteristics

Demographic Variable

Underinsured Versus Adequately Insured (n
� 948)

Odds Ratio (95% CI) P

Sex
Female 2.25 (1.56–3.24)
Unknown 1.28 (0.80–2.05) <.001
Male 1.00 (1.00–1.00)

Age
�17 2.51 (1.31–4.81)
18–39 6.18 (3.86–9.92) <.001
40–64 4.39 (2.74–7.04)
�65 1.00 (1.00–1.00)

Race/ethnicity*
African-American (non-Hispanic) 2.63 (1.44–4.83)
Hispanic 1.76 (1.26–2.45) .001
Other (non-Hispanic) 0.84 (0.42–1.69)
White (non-Hispanic) 1.00 (1.00–1.00)

Rural
Yes 0.85 (0.56–1.29) .462
No 1.00 (1.00–1.00)

Annual income
�$25,000 2.70 (1.85–3.94)
$25,000–$49,999 2.69 (1.76–4.10) <.001
Missing 0.92 (0.52–1.62)
�$50,000 1.00 (1.00–1.00)

General health status
Poor/fair 2.15 (1.59–2.89)
Missing 0.85 (0.37–1.94) <.001
Good/excellent 1.00 (1.00–1.00)

I pay or a family member pays for my insurance
Yes 1.01 (0.76–1.34) .967
No 1.00 (1.00–1.00)

My employer or a family member’s employer pays for my insurance
Yes 0.65 (0.46–0.90) .010
No 1.00 (1.00–1.00)

Government pays for my insurance
Yes 0.95 (0.72–1.26) .722
No 1.00 (1.00–1.00)

Health suffered from inability to get care because of cost*
Yes 79.21 (38.34–163.64) <.001
No/don’t know 1.00 (1.00–1.00)

Medicaid
Yes 1.21 (0.89–1.64) .219
No 1.00 (1.00–1.00)

Medicare
Yes 0.47 (0.34–0.64) <.001
No 1.00 (1.00–1.00)

*Bolded values indicate statistical association at � � 0.01.
Note: Estimated odds ratio and 95% CI are large when underinsured versus insured respondents are compared. This is because of the
small number of insured respondents (n � 8) who reported that their health suffered because of high costs.
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to financial criteria used in many other studies. As
costs shifting to patients increase over time the
number of underinsured patients is expected to
increase. As other studies have shown, we found
that underinsured patients are more likely to report
fair or poor health status than adequately insured
patients; women and poorer patients are more of-
ten underinsured. Contrary to what has been re-
ported elsewhere, we found that rural patients were
not significantly more likely to report being under-
insured.6

Unlike previous studies on underinsurance,6,7

our study also included patients over the age of 64
and under the age of 18, and those patients with
Medicare, Medicaid, or both. Although those with
Medicare seem less likely to be underinsured, this
group still faces financial concerns when obtaining
recommended care. Importantly, those with Med-
icaid seem to be equally likely to report being
underinsured and in poorer general health as those
with no insurance. Because this is a poorer patient
population, contributions to their own care, even if
in smaller amounts, may still cause them to forgo
care because they did not feel that they could afford
it. This has enormous implications for the current
efforts at health care reform that may rely heavily
on expanding Medicaid without other substantial
reforms.

This study suggests that the underinsured out-
number the uninsured and that underinsurance does
not defer the suffering associated with the inability to
pay for care. Accordingly, merely increasing access to
insurance does not seem to be the much-hoped-for
panacea for solving the nation’s health care crisis.
Consideration of the extent of underinsurance is es-
sential in any reform effort, especially if half of un-
derinsured patients report that their health has suf-
fered as a result, a rate equal to that of the uninsured.
Our findings are consistent with those of the Kaiser
Commission, which found that as many as 18 million
nonelderly adults with private insurance coverage
have significant problems paying their medical bills.2

The Kaiser Commission study also found that those
with private insurance but medical debt were more
likely to skip recommended tests, fail to fill a prescrip-
tion, or postpone care because of cost.

This study has several limitations. Because of
missing data, responses to the survey questions
about out-of-pocket expense were difficult to inter-
pret, which limited our ability make judgments
about underinsurance based on income and medical

expenses. This study was conducted in primary care
offices in which patients self-reported their experi-
ences so it is not known which delays or missed
tests or examinations were of clinical significance.
In addition, this sample may not be generalizable to
the general population, although it does reflect
reported demographics of those who seek medical
care in primary care offices. A little over half of the
patients seen in participating practices were offered
a survey from the front office staff, which may have
led to biased results. However, among those pa-
tients who received a survey, 90% returned it com-
pleted. Because this study was done on a single day
in each practice, this sample of patients could be
different from the practice as a whole, creating
potential bias. Finally, this study likely underesti-
mates the total number of underinsured people
because some may be avoiding seeking care because
of their underinsurance or because they have not
yet exceeded their ability to pay for their care.2,7

Conclusions
To determine the prevalence of patients with in-
surance who were underinsured, this study used the
practical approach of asking patients about their
decisions to delay or forgo recommended care. Us-
ing this approach, 36.3% of the patients with in-
surance who were surveyed in primary care prac-
tices were underinsured. It is important for the
primary care provider to understand that a substan-
tial percentage of their patients may not follow
through with their recommendations because of
inability to afford the recommended care, despite
having insurance. This may even include patients
with Medicare and Medicaid. Understanding this
issue may lead to additional conversations between
primary care providers and their patients, which
could potentially result in a modification of physi-
cian recommendations. Although this study was not
designed to extrapolate the number of underin-
sured patients participating in this study to the
population of the state or the country as a whole, it
is intended to point out that the problem of under-
insurance may be significant and should be consid-
ered when exploring options for health care re-
form. The fact that the study only looked at
patients who were willing to come to the office to
see a health care provider and excluded those who
may not have even been willing to do that out of
concerns of the costs would suggest that this study
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would underestimate the total percentage of under-
insured. The burden of this could be significant
given our finding that about 50% of underinsured
patients felt that their health suffered because of
inability to afford recommended care the same
level as the uninsured patients.

This study highlights underinsurance as a signif-
icant problem that requires further research to de-
fine state and national prevalence, health outcomes,
and potential solutions. This is particularly impor-
tant when evidence suggests that those who are
underinsured have outcomes equally poor as those
who are uninsured. When considering health care
reform it is essential to address underinsurance if
the reform is an attempt to provide adequate finan-
cial protection from health care expenditures.
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Appendix: Survey Items that Determined
Underinsurance Status of Insured Patients*

During the past 12 months:

Did you delay seeking medical care because of trouble
paying for it?

Were you unable to see a specialist that you were
referred to because of trouble paying for it?

Were you unable to make an appointment with a
regular doctor because of trouble paying for it?

Were you unable to fill a recommended prescription
because of trouble paying for it?

Were you unable to receive a recommended
colonoscopy to screen for colorectal cancer because of
trouble paying for it?

Were you unable to have any other test done that was
recommended because of trouble paying for it?

Were you unable to receive any other medical care
because of trouble paying for it?

*Response options were Yes, No, or Don’t
Know. A response of Yes to one or more of
these indicated underinsurance.
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