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ONLY HALF THE PROBLEM IS BEING ADDRESSED:
UNDERINSURANCE IS AS BIG A PROBLEM AS UNINSURANCE

Carol L. Link, Ph.D and John B. McKinlay, Ph.D, FACE
New England Research Institutes, Inc., Watertown, MA 02472

Abstract

Purpose—To examine the socio-demographic and health characteristics of the underinsured —
people who have some health insurance but are having trouble paying for health care or
medications.

Methods—The Boston Area Community Health (BACH) Survey is a large (n=5503)
community-based random sample of Boston residents aged 30-79 years (1767 Black, 1877
Hispanic, 1859 White; 2301 men and 3202 women).

Results—Minorities were less likely than Whites to have health insurance (30%/19% of
Hispanic, 16%/9% of Black, and 9%/7% of White men/women lacked health insurance). Blacks
were most the likely to be underinsured (18%/20% of Black vs. 9%/14% of Hispanic and 8%/12%
of White men/women were underinsured). Those of lower and middle socioeconomic status were
also more likely to be uninsured or underinsured. The health status of the uninsured was similar to
those with adequate insurance, while those who were underinsured reported more co-morbidities
and depression.

Conclusions—The underinsured are generally older, sicker, and make greater use of the health
care system and may present a larger public health and health policy challenge than the uninsured.

“Much has been made of the 47 million Americans who don’t have health
insurance. But the healthcare reform debate should also focus on the fact that an
estimated 25 million working-aged Americans have health insurance but still can’t
afford to see a doctor.”(1)

Introduction

That some 49.5 million American adults under the age of 65 (28%) have no health insurance
is widely discussed in health policy circles. With few exceptions (2—4), much less attention
is given to the additional 42.5 million (24%) who are underinsured (5, 6). In 2007, after
some tightening of bankruptcy laws, it was estimated that over 60% of bankruptcies were
due to medical bills, even though three quarters of these people had health insurance at the
beginning of their illness (7). Another study found that people with health insurance were
paying more out-of-pocket and avoiding needed health care (8, 9). The cost of American
medical care has encouraged some residents to seek care (10) or medications (11) abroad.

Lack of health insurance has been linked to adverse health outcomes including emergency
room or urgent care visits for worsening of asthma symptoms (12), use of thiazolidinediones
among diabetics (13), worse outcomes after acute myocardial infraction (14), health care
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utilization after injury or acquiring a new chronic condition (15), cancer diagnosed at
advanced stages (16) and utilization of care for cancer (17). The recent nationwide increase
in so-called “retail clinics” has been linked to inadequate health insurance coverage (18).

Using a community-based random sample of Boston, Massachusetts residents aged 30—79
years, this study sought to identify: 1) the socio-demographic characteristics of those who
were underinsured — people who had health insurance but reported having trouble paying for
health care or medications; 2) the health characteristics (co-morbidities, health related
quality-of-life, and risk factors) according to their health insurance status; and 3) how
underinsurance affects health care utilization.

The Boston Area Community Health (BACH) survey is an ongoing epidemiologic survey of
Boston residents aged 30—79 years. Detailed methods have been described elsewhere (19).
In brief, a stratified two-stage cluster sample was used to recruit residents of Boston, with
the goal of approximately equal number of participants by gender, race/ethnicity (Black,
Hispanic, White), and age group (30-39, 4049, 50-59, 60—79). In total, 5503 adults
participated in BACH (1767 Black, 1877 Hispanic, 1859 White; 2301 men and 3202
women). The response rate was 63.3 percent of screened eligible participants, which is
typical of an epidemiologic field survey requiring a lengthy in-home protocol and
phlebotomy. Data were collected between 2002 and 2005, before mandatory health
insurance became law in Massachusetts (20-25). After obtaining written informed consent,
data were collected during a two hour interview (in English or Spanish), usually in the
respondent’s home. All protocols and procedures were approved by the New England
Research Institutes’ Institutional Review Board.

Socio-demographics and health insurance status

Race/ethnicity was determined by self-report using the Office of Management and Budget
classifications (26). Socioeconomic status (SES) was determined as a combination of
education and income, and categorized such that ¥4 of the study population was lower, %2
middle, and ¥ upper (27). Respondents reported their current employment status (working
for pay, unemployed and looking for work, temporarily laid off or on sick leave, disabled,
retired, homemaker, full-time student, or other). A person was said to have no health
insurance if they reported no private (from employer, spouse’s employer, military health,
self-pay), public (Medicare or Medicaid), or workman’s compensation health insurance. A
person was considered to be underinsured if they had health insurance but reported trouble
paying for health care or medications or adequately-insured if they had health insurance and
did not report trouble paying for medical care.

Health status

We report three aspects of health status: (a) co-morbidities, (b) health related quality-of-life,
and (c) risk factors. Co-morbidities were assessed by self-report with the exception of
depression which was ascertained using an abridged Center for Epidemiologic Studies
Depression scale (28) in which 5 or more (out of 8) symptoms suggested significant
depression. Participants’ perception of their current health related quality-of-life was
assessed using the SF-12 whose 12 questions can be combined into a physical and mental
health component score, each with a mean of 50 and standard deviation of 10 in the United
States (US) adult population (29). The first question of the SF-12 is: “In general, would you
say your health is: (excellent, very good, good, fair, poor)”. The number responding fair or
poor are reported. Risk factors included uncontrolled high blood pressure, physical activity,
obesity, smoking, and alcohol consumption. Interviewers measured blood pressure twice
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using a stethoscope, appropriate size blood pressure cuff, and Sphygmomanometer two
minutes apart. Using the second reading, a participant was said to have uncontrolled high
blood pressure if the systolic reading was 140 mmHg or higher, or if the diastolic reading
was 90 mmHg or higher. Physical activity was measured using the Physical Activity Scale
for the Elderly (PASE) (30) and was categorized into low, moderate, and high. The
interviewer also measured the respondent’s height and weight which may be converted to
body mass index (BMI) (kg/m?) (31). BMI has been categorized as normal (<25),
overweight (25-30), or obese (30+). Smoking (cigarettes or cigars) history was classified as
never, former, or current smoker. Alcohol consumption of beer, wine, or liquor was
categorized using average number of drinks per day as none, less than 1 drink per day, 1 to
less than 3 drinks per day, and 3+ drinks per day.

Health care utilization

We asked participants about the number of visits to a health care provider (including routine
care, emergency, dental, physical therapy) within the last year. If any, we asked if they had
sought care for an urgent (acute) problem, a routine visit for an ongoing problem, a flare-up
of an ongoing problem, surgery or injury care, or non-illness care. We also asked if they
went for regular care. All prescription and over the counter (OTC) medications used in the
last four weeks were collected at the start of the interview with the label information
recorded by the interviewer. In addition, participants were asked if they currently took
medications for specific indications (such as high blood pressure or pain) and these reports
were recorded. Medications were coded using the Slone Drug Dictionary created by the
Slone Epidemiology Center at Boston University School of Public Health (32). The coding
process identifies drug components and classifies them using a modified form of the
American Hospital Formulary Service Drug Pharmacologic Therapeutic Classification
System (33). We have counted the number of classes of medications used by prescribed,
OTC, or herbal/vitamin preparations as indicative of number of different medications used.

Statistical analysis

Results

Chi-square tests and logistic regression were used to test the assumption of equal
distributions by race/ethnicity or health insurance status. Multiple imputation was used to
impute plausible values for missing observations using SAS 9.1.3 (SAS Institute, Cary, NC).
Twenty-five multiply imputed data sets were created by gender and race/ethnicity. For most
variables less than 1 percent of the data were missing. The only exception was income, for
which 4/11/3 percent was missing for Black/Hispanic/White participants respectively.
Observations were weighted inversely to their probability of selection and weights were
post-stratified to the Boston census population in 2000. Analyses were conducted in
SUDAAN 9.0.1 (Research Triangle Institute, Research Triangle Park, NC).

Basic socio-demographic information, by gender and race/ethnicity, are presented in Table
1. Minorities are less likely to have health insurance than Whites. Hispanics are twice as
likely to be uninsured compared to Blacks. Blacks are most likely to be underinsured.

Table 2 summarizes the socio-demographic characteristics of our sample by gender, race/
ethnicity, and health insurance status. In keeping with the predominant source of health
insurance in the US (the workplace), BACH participants are less likely to have health
insurance if they are unemployed and looking for work or temporarily laid off. However,
being employed does not necessarily mean having health insurance since a third of
employed Hispanic men, 25 percent of employed Hispanic women and 16 percent of
employed Black men report having no health insurance. Those of lower and middle SES are
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less likely to have health insurance and to be underinsured than those of upper SES. People
who are employed are less likely to be underinsured. The proportion of men without health
insurance tends to drop as they become older, but the same pattern does not hold for women
where it increases in the 40s before dropping. We found that some people (recent
immigrants and others) lack any health insurance after the age of 65. Hispanics who are
foreign-born or who preferred to do their interview in Spanish are less likely to have health
insurance than US born or English speaking Hispanics, although they were more likely to be
underinsured. Figure 1 gives the percent of un- or underinsured by gender, race/ethnicity,
and SES.

Next we describe the health status of respondents by gender, race/ethnicity, and health
insurance status (Table 3). While men who are underinsured are older, this is not the case for
women. In general, people with no health insurance have similar levels of co-morbidities as
those with adequate insurance, while those who are underinsured have higher prevalences of
some co-morbidities such as depression. In terms of health related quality-of-life, people
who are underinsured are more likely to report poor or fair health and they report lower
physical and mental health component scores.

In a logistic regression model with uncontrolled hypertension as the dependent variable and
including age and gender as explanatory variables, respondents who were uninsured (odds
ratio 1.20 with 95% confidence interval 0.83, 1.75) or who were underinsured (odds ratio
1.36 with 95% confidence interval 1.04, 1.77) were more likely to have (interviewer
measured) uncontrolled hypertension. People with adequate health insurance tend to have
higher levels of physical activity and are less likely to be current smokers. Minority men
who have adequate insurance are less likely to have 3 or more drinks per day. White men
with adequate health insurance are less likely to be obese (BMI 30+ kg/m?).

We next consider health care utilization (Table 3). Those without health insurance had fewer
health care provider visits in the last year, with 20—40 percent of the men without health
insurance having no visits to any health care provider in the last year. People who are
underinsured are the most likely to have 10 or more health care provider visits in the last
year, perhaps reflecting their poorer health status. However, participants were equally likely
to go to a health care provider for an urgent or acute problem or a flare-up of an ongoing
problem if they had no or adequate health insurance, with higher levels for those who were
underinsured (data not shown). Men without health insurance were less likely to go for a
routine visit for an ongoing problem or non-illness care (data not shown). Both men and
women without health insurance were less likely to go for regular care. Participants without
health insurance were less likely to report the use of prescription medications. The use of
OTC medications was similar for those without health insurance and for those who were
adequately insured, with somewhat higher use in those who were underinsured (minority
men and White women) (data not shown). The use of herbal/vitamin preparations was
similar regardless of health insurance status (data not shown).

Discussion

In our population-based survey, we found that minorities and those of lower and middle
socioeconomic status are less likely to have health insurance or to be underinsured compared
to Whites and those of upper socioeconomic status. Hispanics, particularly young Hispanic
men, were the least likely to have health insurance. This is consistent with other studies (34—
36). Being 65 or older does not guarantee a person health insurance, as 12—20 percent of
minority men aged 65 or older reported not having health insurance. Because Massachusetts
residents are more likely to have health insurance than the national average (37), we do not
use these data to project the number of Americans who are uninsured.
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It is not surprising that those without health insurance have worse health outcomes down the
road (38—40), since they are less likely to go for regular care, even routine care for an
ongoing problem. In addition, co-morbidities among the uninsured may reflect loss of
insurance or difficulty getting insurance following diagnosis of a major medical problem.

Underinsurance appears to be more of a problem than uninsurance for many groups. While
we found that those who were underinsured were likely to make more health care provider
visits, they were less healthy (more co-morbidities and more likely to have uncontrolled
hypertension) and had lower health related quality-of-life. This may be a function of our
operational definition of underinsurance — those reporting trouble paying for health care
may be the ones who are using it most and hence, have the highest costs. Regardless, our
analyses suggest that for those who have many health problems, it is a struggle to pay for
health care and traditional insurance may be inadequate. Our findings are timely since the
Kaiser Family Foundation recently reported 32% of Americans live in a household where at
least one person had trouble paying medical bills; with 18% having medical bills exceeding
$1000 (41). The same study also reported 47% of Americans live in a household in which
someone put off or postponed getting health care they needed, skipped recommended
medical tests or treatments, didn’t fill a prescription, cut pills or skipped doses of
medications, or had problems getting mental health care because of cost. It has been found
that important global determinants of health include universal coverage and low or no co-
payments (42) which may explain why Americans have a lower life expectancy at birth
compared to many other industrialized countries (43). Researchers have recently found that
45,000 deaths per year in the US are associated with uninsurance (44). Additional mortality
is likely associated with underinsurance as wealth has been shown to be an independent
predictor of health status and life expectancy (45).

Use of a community-based random sample (with adequate representation of different race/
ethnic and socioeconomic groups) allows us to include people who are uninsured and not
presenting for care. The proportion of people with health insurance is considered a ‘leading
health indicator’, and improving the proportion with coverage is a goal of the national 2010
Healthy People initiative (46). Since BACH has transitioned to a prospective cohort design,
we will be able to follow-up to determine if race/ethic and socioeconomic disparities change
in the wake of Massachusetts health care reform (20-25).

Our study has major strengths: It uses a community-based random sample with adequate
race/ethnic and socioeconomic diversity. We are able to consider a wide variety of
covariates including socio-demographics, health status, co-morbidities, health related quality
of life, lifestyle, and health care utilization. Some of our measures are interviewer measured
(height, weight, blood pressure) while others rely on self-report which has been found to be
well correlated with medical records (47—49). Our study also has some limitations:
Unfortunately, we were unable to include other minority groups (e.g. Asian Americans)
because the city of Boston does not have them in sufficient numbers to include them given
our survey sampling design. While a combination of education and income may not fully
capture what is signified by the concept of SES, it does appear to account for much of the
variation of health insurance status. The generalizability of our findings may be questioned
because the BACH study was conducted in a single inner-city area. However, we have
compared the health status of BACH participants to national surveys such as the Behavior
Risk Factor Surveillance System (BRFSS), National Health Interview Survey (NHIS), and
the National Health Examination and Nutrition Survey (NHANES) and find comparable
prevalence rates (with the exception of asthma which appears to be more prevalent in
Boston) which indicates that these results with suitable modification for different
demographics and health insurance status may be generalizable to the US population.
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Conclusions

Using data from a representative, population-based sample, we have estimated the sizeable
proportions of the population who are underinsured, and describe their socio-demographic
characteristics, health status and utilization behavior. While much attention is justifiably
focused on the national challenge of uninsurance, which is the situation for some 49 million
Americans, we have highlighted what may be an even more insidious problem: the
underinsurance of an additional 42 million people in the US. Our data permit us to describe
in some detail who exactly the underinsured are and provide new information on their health
status, utilization behavior and quality of life.

For most people in the U.S. health insurance is inextricably tied to employment. The last
two decades has witnessed a decline in the large manufacturing sectors (with strong workers
unions and excellent health and retirement benefits) and an increase in the competitive,
small-business sector (with disproportionately non-unionized older minority workers who
are uninsured or underinsured). To simply remain economically viable, many small
businesses cannot offer (ever more costly) health insurance coverage to employees, or they
can only offer the bare minimum (underinsurance), or introduce cost sharing measures.
Present trends in the U.S. economy suggest that this trend will increase, with even the
largest employers reducing or eliminating health insurance coverage due to the explosive
increase in health care costs. Changes in the composition of the workplace (especially The
increase in the small business sector appears to make employment-based health insurance an
unsustainable foundation for our future U.S. health care system.

Acknowledgments

Funding: BACH is supported by NIH, NIDDK U01 DK56842. Additional support for this manuscript was
provided by the National Center on Minority Health and Health Disparities (NCMHD). The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institute of
Diabetes and Digestive and Kidney Diseases, the National Center on Minority Health and Disparities, or the
National Institutes of Health.

Both authors participated in the conception, design, analysis, and interpretation of data and drafting of the
manuscript. Neither author has any conflict of interest nor any commercial relationships relevant to this manuscript.
Both authors had full access to all of the data in the study and take responsibility for the integrity of the data and the
accuracy of the data analysis.

Biographies

Caroal Link, PhD, Sr. Statistician is a mathematical statistician and received her PhD from
Stanford in 1979. She has extensive experience in applied data analysis at NERI and
previously with the federal Government. She has been the senior statistician on several
clinical decision making studies, two involved international comparisons of doctors in three
different health care systems (the private insurance system (United States), the government
supported system (United Kingdom), and the decentralized care administered by social
security agencies in Germany). Other work at NERI includes epidemiologic surveys, clinical
trials, and health services research. She has co-authored over 80 journal articles.

John B. McKinlay, PhD, FACE, is an internationally respected health services researcher/
epidemiologist. At Boston University for 20+ years he held Professorships in Sociology,
Epidemiology, Statistics and Medicine and directed several research centers. He was among
the first to write on effectiveness-based resource allocation (“comparative effectiveness”),
and the corporatization of doctoring in the U.S. He is a recipient of numerous professional
awards and a 2-time NIH MERIT award recipient. He has contributed over 400 research

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Link and McKinlay

Page 7

papers and 17 books. He is Senior Vice President and Director at NERI and Co-Director of
the Health Services Research and Policy and Health Disparities program.

References

1.

Dean, H. Howard Dean’s Prescription for Real Healthcare Reform. Chelsea Green Publishing Co;
Vermont: 2009.

. Fronstin P. Sources of health insurance and characteristics of the uninsured: Analysis of the March

2007 Current Population Survey. EBRI Issue Brief. 2007; 310:1-33. [PubMed: 17987754]

. Ahluwalia IB, Bolen J, Garvin B. Health insurance coverage and use of selected preventive services

by working-age women, BRFSS, 2006. J Womens Health (Larchmt). 2007; 16(7):935-40.
[PubMed: 17903070]

. Ahluwalia IB, Bolen J. Lack of health insurance coverage among working-age adults, evidence from

the Behavioral Risk Factor Surveillance System, 1993-2006. J Community Health. 2008; 33(5):
293-296. [PubMed: 18473152]

. Schoen C, et al. How many are underinsured? Trends among U.S. adults, 2003 and 2007. Health Aff

(Millwood). 2008; 27(4):w298-309. [PubMed: 18544591]

. Cunningham, PJ. Trade-offs getting tougher: Problems paying medical bills increase for US

families, 2003-2007. Center for Studying Health System Change; Washington, D.C: Tracking
Report No. 21:1-5, 2008 http://www.hschange.com/CONTENT/1017/ (August 24, 2009)

. Himmelstein DU, et al. Medical bankruptcy in the United States, 2007: Results of a national study.

Am J Med. 2009; 122(8):741-6. [PubMed: 19501347]

. Doty MM, et al. Failure to protect: Why the individual insurance market is not a viable option for

most U.S. families: Findings from the Commonwealth Fund Biennial Health Insurance Survey
2007. Issue Brief (Commonwealth Fund). 2009; 62:1-16. [PubMed: 19621500]

. Doty, MM.; Edwards, JN.; Holmgren, AL. Results from a National Survey. Issue Brief

(Commonwealth Fund). 2005. Seeing red: Americans driven into debt by medical bills; p. 1-12.

10. Pafford B. The third wave-medical tourism in the 21st century. South Med J. 2009; 102(8):810-

813. [PubMed: 19593301]

11. Rivera JO, Ortiz M, Cardenas V. Cross-border purchase of medications and health care in a sample

of residents of El Paso, Texas, and Ciudad Juarez, Mexico. J Natl Med Assoc. 2009; 101(2):167—
73. [PubMed: 19378635]

12. Markovitz BP, Andresen EM. Lack of insurance coverage and urgent care use for asthma: a

retrospective cohort study. BMC Public Health. 2006; 6:14. [PubMed: 16433926]

13. Aquilante CL, Zhang W, McCollum M. Race, ethnicity, and use of thiazolidinediones among US

adults with diabetes. Curr Med Res Opin. 2007; 23(3):489-94. [PubMed: 17355730]

14. Rahimi AR, et al. Financial barriers to health care and outcomes after acute myocardial infarction.

JAMA. 2007; 297(10):1063-72. [PubMed: 17356027]

15. Hadley J. Insurance coverage, medical care use, and short-term health changes following an

unintentional injury or the onset of a chronic condition. JAMA. 2007; 297(10):1073-84. [PubMed:
17356028]

16. Halpern MT, et al. Association of insurance status and ethnicity with cancer stage at diagnosis for

12 cancer sites: A retrospective analysis. Lancet Oncol. 2008; 9(3):222-31. [PubMed: 18282806]

17. Ward E, et al. Association of insurance with cancer care utilization and outcomes. CA Cancer J

Clin. 2008; 58(1):9-31. [PubMed: 18096863]

18. McKinlay, JB.; Marceau, LD. Unpublished working paper. New England Research Institutes;

Watertown, Ma: Jul. 2009 From cottage industry to a dominant mode of primary care: 6 stages in
the emergence of convenient care clinics.

19. McKinlay JB, Link CL. Measuring the urologic iceberg: design and implementation of the Boston

Area Community Health (BACH) Survey. Eur Urol. 2007; 52(2):389-96. [PubMed: 17383808]

20. Himmelstein DU, Woolhandler S. Massachusetts’ approach to universal coverage: high hopes and

faulty economic logic. Int J Health Serv. 2007; 37(2):251-7. [PubMed: 17665722]

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.


http://www.hschange.com/CONTENT/1017/

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Link and McKinlay

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 8

Kleinpeter MA. The Massachusetts health insurance law: providing health insurance to all. J Natl
Med Assoc. 2006; 98(11):1867-73. [PubMed: 17128700]

Blumberg LJ, et al. Setting a standard of affordability for health insurance coverage. Health Aff
(Millwood). 2007; 26(4):w463-73. [PubMed: 17548341]

Holahan J, Blumberg L. Massachusetts health care reform: a look at the issues. Health Aff
(Millwood). 2006; 25(6):w432-43. [PubMed: 16973652]

McGlynn EA, Wasserman J. Massachusetts health reform: beauty is in the eye of the beholder.
Health Aff (Millwood). 2006; 25(6):w447-9. [PubMed: 16973648]

McDonough JE, et al. Massachusetts health reform implementation: major progress and future
challenges. Health Aff (Millwood). 2008; 27(4):w285-97. [PubMed: 18522949]

Executive Office of the President of the United States: Office of Management and Budget: Federal
Register Notice, 1997.

Green LW. Manual for scoring socioeconomic status for research on health behavior. Public
Health Rep. 1970; 85(9):815-27. [PubMed: 4989476]

Turvey CL, Wallace RB, Herzog R. A revised CES-D measure of depressive symptoms and a
DSM-based measure of major depressive episodes in the elderly. Int Psychogeriatr. 1999; 11(2):
139-48. [PubMed: 11475428]

Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales
and preliminary tests of reliability and validity. Med Care. 1996; 34(3):220-33. [PubMed:
8628042]

Washburn RA, et al. The Physical Activity Scale for the Elderly (PASE): development and
evaluation. J Clin Epidemiol. 1993; 46(2):153-62. [PubMed: 8437031]

McKinlay, SM., et al. Health Survey Research Methods: Proceedings of the fourth conference on
Health Survey Research Methods. DHHS Publication No. (PHS) 84-3346. U.S. Government
Printing Office; Washington, D.C: 1984. A field approach for obtaining physiological measures in
surveys of general populations: Response rates, reliability, and costs.

Kelley KE, et al. The Slone Drug Dictionary: A research driven pharmacoepidemiology tool.
Pharmacoepidemiol Drug Saf. 2003; 12(S1-189):168-9.

American Society of Health-System Pharmacists: AHFS Drug Information. Bethesda: American
Society of Health-System Pharmacists, Inc; 2007. http://www.ahfsdruginformation.com/ (August
24, 2009)

Donelan K, DesRoches CM, Schoen C. Inadequate health insurance: costs and consequences.
MedGenMed. 2000; 2(3):E37. [PubMed: 11104483]

Gary TL, et al. Racial/ethnic differences in the healthcare experience (coverage, utilization, and
satisfaction) of US adults with diabetes. Ethn Dis. 2003; 13(1):47-54. [PubMed: 12723012]

U.S. Census Bureau. Income, Poverty, and Health Insurance Coverage in the United States 2004.
Aug. 2005 http://www.census.gov/prod/2005pubs/p60-229.pdf (August 24, 2009)

Davern, M. A Comparison of the health insurance coverage estimates from four national surveys
and six state surveys. An Invited Presentation at the Joint Statistical Meetings of the American
Statistical Association; Denver, CO. August 5, 2008;

Hadley J. Sicker and poorer--the consequences of being uninsured: A review of the research on the
relationship between health insurance, medical care use, health, work, and income. Med Care Res
Rev. 2003; 60(2 Suppl):3S-75S. discussion 76S-112S. [PubMed: 12800687]

Kasper JD, Giovannini TA, Hoffman C. Gaining and losing health insurance: strengthening the
evidence for effects on access to care and health outcomes. Med Care Res Rev. 57(3):298-318.
discussion 319-25, 2000. [PubMed: 10981187]

Schoen C, DesRoches C. Uninsured and unstably insured: the importance of continuous insurance
coverage. Health Serv Res. 2000; 35(1 Pt 2):187-206. [PubMed: 10778809]

Kaiser Family Foundation. Kaiser Health Tracking Poll: Election 2008. 2008. http://www.kff.org/
kaiserpolls/upload/7832.pdf (August 2009)

Starfield B, Shi L. Policy relevant determinants of health: an international perspective. Health
Policy. 2002; 60(3):201-18. [PubMed: 11965331]

The World Factbook 2009. Central Intelligence Agency; Washington, D.C: 20009.

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.


http://www.ahfsdruginformation.com/
http://www.census.gov/prod/2005pubs/p60-229.pdf
http://www.kff.org/kaiserpolls/upload/7832.pdf
http://www.kff.org/kaiserpolls/upload/7832.pdf

Link and McKinlay Page 9

44. Wilper AP, et al. Health insurance and mortality in US adults. Am J Public Health. Sep 17.2009
[Epub ahead of print].

45. Kennickell AB. What is the difference? Evidence on the distribution of wealth, health, life
expectancy, and health insurance coverage. Stat Med. 2008; 27(20):3927-40. [PubMed:
18680166]

46. U.S. Department of Health and Human Services. Healthy People 2010: Leading Health Indicators.
http://www.healthypeople.gov/LHI/LHIPrioritiesforAction.pdf (August 24, 2009)

47. Bergmann MM, et al. Validity of self-reported diagnoses leading to hospitalization: a comparison
of self-reports with hospital records in a prospective study of American adults. Am J Epidemiol.
1998; 147(10):969-77. [PubMed: 9596475]

48. Okura Y, et al. Agreement between self-report questionnaires and medical record data was
substantial for diabetes, hypertension, myocardial infarction and stroke but not for heart failure. J
Clin Epidemiol. 2004; 57(10):1096-103. [PubMed: 15528061]

49. St Sauver JL, et al. Agreement between patient reports of cardiovascular disease and patient

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

medical records. Mayo Clin Proc. 2005; 80(2):203-10. [PubMed: 15704775]

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.


http://www.healthypeople.gov/LHI/LHIPrioritiesforAction.pdf

1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuei\ Joyiny Vd-HIN

Link and McKinlay Page 10

60
@ Under-insured
B Un-insured
50
40
f=
[U]
© 30
(O]
o
20
N I I I
0 Low Mid Up Low Mid Up Low Mid Up Low Mid Up Low Mid' Up Low Mid Up
Men Women Men j Women Men j Women Gender
L Black 1L Hispanic I L White I Race/Ethnicity
Figure 1.

Percent of uninsured or underinsured by gender (Male/Female), race/ethnicity (Black/
Hispanic/White), and socioeconomic status

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.




Page 11

Link and McKinlay

ZZl 0¥l 002 Z8 €6 GIT Jspun

99 €61 18 €6 G0E 6T painsuiun

1000°> 1000°> 5 SNTeIs soue INSUI YifeaH

1990° 66V 6.y L8 96§ G0S 0S5 00§ a CTSOW

1950° 68y €Ly €lv 0SI00 605 005 88y 8 ¢150d

aj1|-j0-Afenb patep. yleaH

¥200 8¥T 9TZ Otz 10000 €T TTZ Oz o°ked Wesy oy burked sjgnoit

7000> TO0 6.9 0 T000> +0 8T9 T0 o MBINIRUL Ysiueds

T000> 60T 998 /8T T000> 88 V8 &b 5 Wwoq ubiaiog

T6 06T TL ze 9T 61 p 13U

gt 7e  Zal 0¥t 't VTl paJnal

€8 0T TST VLo LD 8l palqesIp

0T 80 0¢ v vz €f Ho pre|

€y S¢T 06 G9 76 66 pakojdwaun

129 9Ly 9€S 8v9 €89 1'8S pafojdwa

T000> T000™> 5 smels JuswiAojdwig

09 85 16 99¢ ¢TI 66 Jaddn

gy 608 89 915 Z0E 875 alppiw

Z9T €€9 T 81T 185 €€ lamo)

7000'> 1000°> op S3S

V6T 26 82T €SI 0L vOT 659

89z 861 V.2 gvz 6.1 S92 905

zee Lz Tz 0vz 88z L8z 60

9T €ey LT voE vy G 68-0€

1000'> 1000'> 2 96V

solyde Jbowaqg

qd M H g qd M H g e 3

UBWO A\ WA RpueY
Ao1uyna/ae pue Jspuab Aq sonsiels aandiiosag

T9algel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 12

Link and McKinlay

(sueaw) ZT-4S WOy 8102s WaU0dWOd Yifeay [elusw — 2T SO ‘ZT-4S WwoJ 8109s Juauodwod yijeay [eaisyd — 21 $9d,

1910 - JUBpNIS dwI} [Ny — Bv_mEmEo;h

Japuah Aq uonngrisip awes ayr aney sdnoib o1uya/aaes ayl rey sisaylodAy jnu ayy Joy 1s8) asenbs-1yd  Wouy sanjeA Qu

82Jad
q

SNJeIS 2IWOU0230100S = SIS ‘BHYA = M ‘OlUedSIH = H Yjoe|d = g AIo1uyig/eoey = 3,

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 13

Link and McKinlay

sonsLIsIoRIRYD 2lydeibowap-0120s pue ‘AlIo1uyia/aoel ‘spuab Aq (Japun) painsul Japun Jo (ON) adurinsul yijeay inoyum siuedionred HOvG JO 1Uadiad

NIH-PA Author Manuscript

Ly 00 86 9TT ¢S 00 €95 usiueds
T000> €78 €6  ¥S 6¢C GLT  6GT ystibuz
5 8fenbue| mainisu|

5000 7’8 6'6 8, 67 18T 09T ou
T000>  §9 '€ 96 €€ GST LGl soh
uloq ubiaio4

00, TLT 08 69 0Ll 0¥ v0Z p 130
€9v0°  O0€T LT ST 68T 98 86 painal
ywe0  TLT 6% LS 00T 0€y  v8 pajgesip
90v9  I¥e 88T 7€ LOT 6¢€ T8 o pre|
9560 96  ¥8z Tel €S ¥LT  90e pakojdwsaun
000> ¥ 68 TS vee 6L LGT pakojdwia
5 Shiels juswAojdw3g

8eeL’ 67T 0€ L€ VS ¥e 91 Jaddn
7800 v6 L2l 8¢ 0T 0T¢T  8GI a|ppiwl
70000 8¢¢ TYT TEL TOyr Z6C 002 1amo|
23S

¥6000 G¢T 9C 88T 6T 082 GTT 6.-59
6000 76 16 TSI €Tz €T¢  GEl ¥9-05
9000 0L 0ST  L0T 6T€ 9T 06T 670
T000> L9 98 L'y  8¥e €IT 96T 66-0€
5 90y

q d Bpun  ON Bpun ON  Jpun ON aoueINsU |
H 9 e 3

WA RpueD

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 14

Link and McKinlay

13410 - JUBpNIS B} [N} — J3XeWaWoy

D
U213,
] n_m

8|qeLieA o1ydesBowap-0100s pue Japual Aq snyels soueINSUL JO UOINGLISIP dwes ay) aAey sdnoib d1uyis/aoes ayl 1ey sissyiodAy [[nu sy} 1oy 153l o Jo aenbs-1yo e wouy senjea d

NIH-PA Author Manuscript

q

SNJeIS D1WOU0J30I00S = SIS ‘BMYM = M ‘dluedsiH = H “oelg = g Aoluyi/eoey = 2,

EVES L'LT €'¢8 [ (44 v'ee ¢'9C ysiueds
8€00° 44" 99 8'6T 01T 002 9'8 ystibu
5 8fenBue| maissu|

08¢0’ LT 9 €6¢ 9L 861 9'8 ou
000’ 08 10T 9711 T1¢ 0'1¢ 6 sok
uloq ubiaio4

Zl9e €11 €eT ¢T6  S¥e  LvD  G8 p 13ho
€190’ 8'6 91 R4 L€ 9'Te 6'S painal
0z 0€e TE STE 9T TSz Tt paiqesip
8167 9¢t Tve 6'0v V1€ 6'GC Te61 Ho pie|
2815 88 vIT  8¥l 6ST  6¥E 8Tz pakojdwsaun
T000"> 06 ¥'9 4] ¥'Se 791 6L pakojdws
5 Smiels juswAojdw3

68T.L ¥'9 9¢ 09 9y 0Vl 8¢ Jaddn
8700 81T S8 0€T 0'1¢ 0T L s|ppiw
Y610’ c'9¢ TOT €61 66T v've ar J3MO|
2 S3S

0€E0 70T €€ 08T 8'LT L'1¢ ST 6/-99
GC10° L'TT T6 L'ST ¥'1c €91 81T ¥9-08
000’ 6'vT 6'G §¢t (A4 L'ee 91T 6v—-0v
6070 0¢t TL €€l 91 (44 S99 6€-0€
5 90y

qd Bpun  ON  Jlpun  ON  Bpun  ON soue.Nnsu |
M H eI

USLLIOAA RBpued

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 15

Link and McKinlay

Ter  vE€Z 0% 6SS  T9E  9€L 995 182 Z.9 0

1000°> 1200° 1100° (sasse|0) , paw uonduosald

T000> 06. 906 ¥'8y T000> €., L8, OEy 7T000> 098 8T6 603 aJeo sejnbiay

T2 885 62T 09T 98¢ v8 ST §S€ 06T +0T

S0z TIT  TO0Z 8zl  vST 96 6.1 002 €L 65

g8y Gl £Sh 885 98 0Ty 88s zZr 1TSS 1

T 9T  87Te §ZT  §8T  TTv 85 g€zl 0

6T00° 8000° 1000°> seak 15e| Ul SHSIA, dOH

p UOITEZI|IN 3 1ed U1fesH

89z 88 96T TIE €02 82 Eve 8Vl voC ybry

T vy 919 vy 628 609 Sty G6E L6 ejesapow

09z 88y L2 Sz 69 €91 Zlz  9sv 66T moj

L2v0 G000 T000 AAnae [ealsAyd

lEe8 69T €T 6€T  vevs T8l €Sz 68T /828 G2€ 108 G6C g daH

p S1010e) 351y

/S92 L6 v¥8T 88 20v0' 8Lz Tl €62 10000 ¥ET €2 Q€T pp WIERY J1E}/100d

19000 0TS 8Py 805 GE90' 0TS ¥Or SIS 1000> 2GS  Cer  68Y g CTSOW

70000 8IS 02y €IS TI000 €05 €Sy 0TS 1000> 205 8Ty €0§ 2 C1S3d

ajil-jo-Aiifenb perep s yieaH

1821 66  G68 G6 €000 Y€l 68 TLT S2000 LTT S8 92T p S21deQ

9/000 68 ¥€z T€ GI80' T9 8Tz 06 8I00 90T Gz 9L g AHO

o0y 09  OTT Z¥T 09TF T2l 0.T L6 G000 8Tl v¥SZ 2§ se18qeIQ
SZ60° vy  TIS ¢Sy 10000 9vy 667 6T ¥8I0 gLy 9IS L'Op
q d ‘bpy  Bpun  ON q d ‘bpy  Bpun  oN q d ‘bpy  Bpun  oN

ue N d1YM US Nl OlUedSIH WA Mo

snyels aoueINsul pue ‘AldIuye

/a3l ‘1apuab Aq uonezijnn aled yiesy pue (S1010e) XSLI pue ‘ZT-4S ay1 Aq painseaw se ajij-Jo-Alljenb pajejal yjeay ‘sanipiqiow-09) sniels yijeaH

NIH-PA Author Manuscript

€9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 16

Link and McKinlay

I6E0° €66  ¥'€6 66L T¥OO' TS6 G26 v¥8 0SE0° TG6  £G6 €78 aIeo Jejnbay
008 TSy 88T 86T 682 LW 05z Zev  Z6l +0T

692 €z 612 z0z  Ove 89T vzz Y11 L6T 65

60y  YEE  6€S vvS  §8C  2es 018 LSy TSk 1

£ €0 €S 95 98 €9 66T L0  6GT 0

0500° 0080 5200 1eak 158 UL SUSIA p dOH
p UOITezI|INa.1ed yieeH

1z 0TI 68 viT 16 28 T2 L0z 2SI yby

9€s  T9v 099 7S €St 968 0vS  v0S €8y ajelapow

8vz 87w ST vie oSy e 62 682 G9E Mo

0100’ £15e" 6901 Aanov [eaishyd
v8/0° 08 YT ¥IT 218 €0T 8¢l LTT T80T G9T 80z TOT p daH
5 Slo1e) I

90000 68 Z9 16 veel' LEE Z6y vIv ZIer STZ 29 9LT pp WHERY JIE}/100d
T000> 60§ G¥r €.y G000 v6y 08 005 GI00 667 E€y  2'TIS g CTSOW
07000 96 S€ 005 ¥ITZ 8.y vy 8.y 6260 Vi T  C6Y ¢ ¢150d
aJ1I-j0-Aifenb patep. yeaH

20000 80T 2Se 9¢T €0 vee  §SS  ZSE 0210 ¥0Z 92 902 p SeideQ
096" L9 9 €8 060 Tv 6TT €9 2S00 <¢6 L0Z € g GHO
60ST° €. 6Tl 8¢ /6T 02T &€ GL 6198 92T E€€T  €£0T selaqeIq
1qiow-0D

7529 805 L6y 68y 069 8¥y Ty 89y 959, 98y  Llv  L'ly 2 90V
d bpy sepun oN d  bpy epun oN d  bpy epun ON eSNI
USWOM MY USWO AN O1Ueds I H USWOM Yoe|g dnoio

TOT g€  9¢ 80T 98T 2§ eIl 8z 16 +§

LIt Tve 9 vzl zoz 89 6€T €91 T8 )

06c L8C 862 60 TS €Vl Z8T €.z 9ST 1

qd bpy BpUun OoN  gd  bpy Jspun oN  gd  bpy Bpun  ON eSNI
ud N 1Y U3\ oluedsiH ua N Xoelg dnolo

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



Page 17

Link and McKinlay

18213
1%

(ueaw) Qmm\ﬂu
Aud1uy1a/a0el pue Japuab Aqg snyels aaueINSUI Y[eay SSoJoe awes ay si ueaw Jo uoniodoid ay) Jeys 1s8) 4 10 arenbs-1yd e wolj anfe QQ

J3pinoad aled yyeaH = dOH ‘uoisusiadAy
pajj0Juooun = 4gH ‘(ueaw) ZT-4S WoJ) 8109s Jusuodwod Yjeay [ejusw — ZT SO ‘(Ueaw) ZT-4S woJj 8109s uauodwod yifeay [eaisAyd — T SOd ‘swordwiAs anissaldap (8 J0) alow Jo G = saida@
‘aseasip Weay = aHD ‘(a1e0 yieay Joy BuiAed ajgnoti ou pue painsul = bpy ‘(a1ed yijeay Joy buiAed ajgnoJi Ing soueInsul Y1jeay) painsul Japun = J1apun ‘@dueinsul Yfeay ou = oN ‘adueinsul yijeay = mz_m

89T 692 OV YT 06T 9€ 6vT  0€ 02T +§
8T 08T LTI 0€T Tl STI 62T 88T TL €

87 T0E €62 v0E  vZE  6VE vsE 9.7 8Te T

6T€ 6%¢ 0OSy ey  G9€ 00§ 89 90t  T6S 0

2912 1000° ce00° (sasse|9) ,, paw uonduosaid
d ‘bpy  spun  oN d bpy epun oON d bpy sepun oON eSNI
USWO A\ 91U UBLIO AN O1UedSIH USWIO AN Yoe|g dnolio

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Int J Health Serv. Author manuscript; available in PMC 2012 November 26.



