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Abstract

Background: One of the potential benefits of insurance reform is greater stability of insurance 

and reduced coverage disparities by race and ethnicity.
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Objectives: We examined the temporal trends in insurance coverage by racial/ethnic group 

before and after Massachusetts Insurance Reform by abstracting records across two urban safety 

net hospital systems.

Research Design: We examined adjusted odds of being uninsured and incident rate ratios of 

gaining and losing insurance over time by race and ethnicity. We used billing records to capture 

the payer for each episode of care.

Subjects: We included data from January 2005 through December 2013 on patients with 

hypertension between the ages of 21 and 64 years. We compared four racial and ethnic groups: 

non-Hispanic White, non-Hispanic Black, non-Hispanic Asian and Hispanic.

Measures: We examined individual patients’ insurance coverage status in 6 month intervals. We 

compared odds of being uninsured in the transition and post insurance reform period to the pre 

reform period, adjusting for age, sex, comorbidities practice location and education and income by 

Census tract.

Results: Among 48,291 patients with hypertension, reduction in rates of uninsurance with 

insurance reform was greater for Hispanic (29.7%), non-Hispanic Black (24.8%) and non-

Hispanic Asian (26.8%) than non-Hispanic White (14.9%) patients. The odds of becoming 

uninsured were reduced in all racial and ethnic groups (OR 0.27–0.41).

Conclusions: Massachusetts Insurance Reform resulted in stable insurance coverage and a 

reduction in disparities in insurance instability by race and ethnicity.
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Introduction

Racial and ethnic health disparities are pervasive, well documented, and consistently linked 

to health insurance coverage.1,2 Health insurance coverage leads to better disease outcomes 

by facilitating access to care.3–5 Thus, insurance instability (the frequency of switches in 

insurance coverage or gaps without coverage) may contribute to disparities in access and 

quality of care.6,7 With the explicit goal of reducing care disparities, Massachusetts (MA) 

Health Insurance Reform in 2006–7 extended comprehensive health insurance coverage to 

95% of the state’s residents, with disproportionately greater gains in coverage among racial/

ethnic minorities and the poor.8 With the increase in insurance options and coverage, 

however, comes the potential for increased instability, that is, increased switches or loss of 

insurance.9 With insurance coverage still tied to employment or to income thresholds, there 

may be a population of patients whose insurance coverage is unstable as their employment 

or income varies across the eligibility criteria for coverage. Studies have not examined 

longitudinally whether extending health insurance coverage results in greater stability or 

instability of such new coverage, and which populations are at greatest likelihood of 

increased instability.1

Using data from safety net hospital systems that provide a disproportionate share of care for 

low-income communities, we looked longitudinally at the impact of insurance reform policy 
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on health insurance instability. We hypothesized that before insurance reform, racial and 

ethnic minority groups would have more insurance instability than whites, that the odds of 

being uninsured would decrease overall with the implementation of insurance reform, and 

racial/ethnic minority groups would benefit the most in reduced insurance instability after 

insurance reform.

Methods

We abstracted data from the electronic health and billing records of patients receiving 

primary care at two major safety net health care systems, which included two hospitals and 

six affiliated community health centers in the greater Boston area, all organizations 

providing a disproportionate share of care to underserved populations. We focused our 

analyses on patients with a diagnosis of hypertension, a chronic medical condition that 

requires ongoing management, which would thus allow us to monitor their care and 

associated insurance coverage over short (six month) time intervals. Hypertension is a 

common chronic condition, present in women and men, and all racial and ethnic groups, and 

present as an isolated medical problem, as well as with additional mild, moderate and severe 

complex comorbidities, such as diabetes, heart disease, pulmonary disease, and renal 

disease. We used primary care visit data from the electronic health records and the 

associated registration data, problem list codes, and billing codes to capture clinical and 

demographic data for each episode of care. Hypertension was defined as patients with the 

following ICD-9 codes on either a problem list or billing codes 401.0, 401.1, 401.9, 405.01, 

405.09, 405.11, 405.19, 405.91, or, 405.99. For insurance coverage, we utilized billing 

records for each visit for the expected payor of each episode of care. We looked only at 

primary care visits, as other visit types, including mental health, specialty, pharmacy or 

dental, may have insurance carve-outs which might appear to be health insurance coverage 

changes.

We included data from January 2005 through December 2013, starting 18 months prior to 

implementation of Massachusetts health insurance reform, including the 18-month transition 

window for implementation of the components of insurance reform, and continuing for six 

years after implementation but before implementation of the national Affordable Care Act.

We included data on all patients between the ages of 21 and 64 years on the date of the visit. 

We excluded patients once they reached 65 years, as they were then Medicare eligible, 

without risk of loss of this eligibility. We defined four racial and ethnic groups with 

sufficient size for comparisons: non-Hispanic White (white), non-Hispanic Black (Black), 

non-Hispanic Asian (Asian), and Hispanic. We excluded those whose race/ethnicity was 

missing (7.4%) or in the “other” category (4.3%).

Measures

We classified individual patients’ insurance coverage at each primary care office visit using 

five categories: 1) privately insured, which included employer based or individual coverage 

without subsidies, 2) Medicaid, 3) Medicare, 4) insurance products available on the 

insurance exchange that were subsidized (e.g., Commonwealth Care), and 5) uninsured. For 

visits with other types of insurance (e.g. coverage by dental plans, worker’s compensation, 
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or automobile insurance coverage of an injury) or nursing and other visits with no associated 

bill, we carried forward the primary insurance from the past visit. A switch in insurance 

coverage was defined as moving from one of the five categories to another with insurance 

loss or gain defined as subsets of switches. Changes in coverage within the same category, 

such as one private insurance policy to another with change in employment, were not 

considered an insurance switch. Based upon the individual insurance coverage at each 

clinical visit, we created six-month intervals per person (January–June, and July–

December); switches were calculated by comparing each primary care visit to the previous 

primary care visit, whether or not the visits were in the same interval; our primary analysis 

outcome was “ever uninsured” versus “always insured” within each six-month interval. 

Individuals were included in the analytic data only during those six-month intervals where 

they had a primary care visit.

We collected the following data for use as covariates in our analyses. Comorbidities were 

assessed at each visit using the Charlson comorbidity score. We utilized median household 

income in 2014 dollars and percentage with high school graduation in Census tract of 

residence as a proxy for socioeconomic status. Other covariates included sex, age, and 

location of care, stratifying into three groupings, by either of the two medical centers, or one 

of the community health centers. Age, Charlson score, and median household income and 

high school graduation by Census tract were included as time dependent covariates 

measured at the beginning of each interval.

Analysis Plan

We first examined characteristics of the sample, using descriptive statistics. Because the data 

contained repeated observations from the same patients over time, we used generalized 

estimating equation regression models to account for correlated measurements over time. 

For binary outcomes, we used the log link and binomial distribution. For count data, we used 

the log link and negative binomial distribution. We plotted rates of insurance over time, 

stratified by four racial/ethnic groups (white, Black, Hispanic, Asian) and adjusted by 

covariates. We modeled time in these analyses as “piece-wise linear” (a series of six 18-

month time segments from 1/1/05 to 12/31/13). We examined the odds of being uninsured 

using a categorical approach, representing the pre-reform (1/1/05 to 6/30/06), transition 

(7/1/06–12/31/07), and post-reform (1/1/08–6/30/09) periods. We calculated the incidence 

rate ratios (IRR) of all insurance switches, and the subsets of loss and gain of insurance, to 

examine whether insurance loss or gain varied by race/ethnicity, after adjusting for possible 

confounders. In analyses of number of insurance switches, we modeled time as categorical, 

and calculated the incidence rate ratios (IRR) of all insurance switches, and the subtypes of 

loss and gain of insurance, to examine whether there were changes after insurance reform, 

and whether the changes varied by race/ethnicity. Models were adjusted for possible 

confounders including age, comorbidities, sex, site of care, and education and income by 

census tract. In each model, to assess whether there were differences among race/ethnicity 

categories in changes over time, we used the likelihood ratio test to perform a global test of 

all race*period terms.
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We conducted a sensitivity analysis, censoring individuals after the first 6 month interval 

with no primary care visits, in the event that these intervals are more likely to be associated 

with losing insurance and therefore not seeking care. We repeated the adjusted analyses 

calculating odds of being uninsured, and the incidence rate ratios of switches.

Results

We included in our analyses data from 48,291 unique patients and 305,268 6-month person-

intervals (Table 1). Of the subjects, 52.8% were women, 56.9% Black, 28.9% white, 7.8% 

Hispanic, and 6.3% were Asian. Mean age at the first visit within the dataset was 46.9 years 

(standard deviation (SD) 11.1 years). Mean of the median Census tract income was $57,667 

(SD $25,654). Mean Census tract percentage of residents with high school graduation was 

82.3% (SD, 10.3%). The Charlson score was 0 for 56.2% of subjects; 24.8% had a score of 

1, and 18.9% had a score of 2 or greater at their first included visit. Overall within the 

dataset, of the 18 possible six-month intervals, the average number of intervals per 

individual was 6.3 (or just over 3 years) of time with visits within the clinical practice, with 

average number of six-month intervals by racial/ethnic group ranging from 4.6 for Hispanics 

to 6.6.for Asian subjects. We found that Hispanic and Black groups had more comorbidities, 

and were more likely to be in Census tracts with lower education and income.

Rates of Uninsurance

Rates of patients in our cohort who were ever uninsured declined from 30.2% in the period 

before insurance reform, to 18.8% in the transition period and 12.4% in the post reform 

period. Figure 1 gives the adjusted percentages of individuals in our sample who were 

uninsured during at least some part of each six-month interval. During the first half of 2005, 

the adjusted percentage of individuals without insurance was 18.5% for whites, lower than 

the rates of 38.9%, 35.0% and 31.6% for Hispanic, Black and Asian groups, respectively. 

These rates had already declined to 11.7% for whites, and 27.2%, 24.3%, and 19.7% for 

Hispanic, Black and Asian groups by mid-2006 before the initiation of 2007 Massachusetts 

Health Insurance Reform. These numbers further decreased sharply during the transitional 

implementation period and were 5.8%, 16.6%, 14.2% and 8.1% for white, Hispanic, Black 

and Asian groups, respectively, by the beginning of 2008. By the end of the post-reform 

observation period in 2013, adjusted rates of those uninsured continued to be lower for 

whites (3.6%) and Asians (4.8%), than for Hispanic (9.2%) and Black (10.2%) patients. The 

absolute decline from 2005 through 2013 in those uninsured was 26.8% for Asians, 24.8% 

for Blacks, 29.7% for Hispanics, and 14.9% for whites.

Table 2 gives the adjusted odds ratios (ORs) for being ever uninsured versus never uninsured 

in a six-month interval during the transition and post reform period, as compared with pre-

reform, overall and by race/ethnicity, with ORs less than one indicating more stable health 

insurance. These models were adjusted for patient age, sex, Charlson comorbidity score, 

clinical practice location, and Census tract education and income level. In comparison to the 

pre-reform period, the odds of ever being uninsured were reduced in the transition period, 

with ORs of 0.58–0.64 across all racial and ethnic groups. In the post-reform period, the 

odds of being ever uninsured decreased even further, with ORs in the 0.27–0.41 range. The 
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interaction term between race/ethnicity and time period was significant (p=0.004), with the 

greatest decline in odds of ever being uninsured among the Asian patients. Sensitivity 

analyses censoring observations for any patient with a 6 month interval with no primary care 

visits did not change the direction or significance of the findings. (Appendix A)

Table 3 provides the incident rate ratios of number of any insurance switches and the subset 

of insurance losses and insurance gains per six-month interval, comparing the transition and 

post-reform period to the pre-reform period for each racial/ethnic group. The number of 

insurance switches per six-month interval (any switch among the five insurance categories) 

increased in all racial/ethnic groups in the transition and the post reform period, with IRRs 

between 1.17 and 1.96. Hispanic and Black patients had similar IRRs to White patients. 

Asian patients had greater rates of switches (higher IRRs) in both the transition and post-

reform compared with White. The interaction term between race and time period was 

significant at p = 0.0005.

In contrast to the increased incidence rates of any insurance switches, the IRRs of losing 

insurance during any six-month interval remained stable or declined during the transition 

period. Compared with the pre-reform period, the adjusted rate ratios of losing insurance 

dropped in the transition period for White patients (IRR 0.74, CI (0.60, 0.92)) and Black 

patients (IRR 0.89, CI (0.80, 0.99)), but with no statistically significant reduction for Asians 

or Hispanics. In the post reform period, the IRRs remained similar to pre-reform period rates 

for whites, Blacks and Hispanics but increased for Asian populations (IRR 1.88, CI(1.22, 

2.90)). This difference in the Asian population was significant, with a significant interaction 

term between race and time period.

The incident rate ratios for any insurance gains among those uninsured increased in the 

transition period for all groups. The ongoing rates of gaining insurance if still uninsured in 

the post reform period dropped among white and black populations, and remained stable 

among Hispanic and Asian groups. Sensitivity analyses censoring observations for any 

patient with a 6 month interval with no primary care visits did not change the direction or 

significance of the findings. (Appendix A)

Discussion

One of the stated goals of the Massachusetts Health Insurance Reform was to reduce racial 

and ethnic disparities in coverage and in health outcomes.10 Our data from two urban safety 

net hospital systems that provide a disproportionate share of care to minority and uninsured 

communities demonstrated the benefits of insurance reform on increased insurance coverage 

for all racial and ethnic groups studied. All racial and ethnic groups demonstrated major 

reductions in being uninsured, with Hispanic, Black and Asian patients having larger 

absolute reductions in being uninsured than whites, leading to reduced disparities. 

Furthermore, most racial/ethnic groups in our population did not demonstrate increased 

losses of coverage over time. Whites and Blacks were significantly less likely to lose 

insurance in the transition as compared with the pre-reform period, but in the post-reform 

period their rates of losing insurance were back to pre-reform levels. Rates for Hispanics did 

not change over time, whereas Asians had increased rates of insurance loss in the post-
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reform period. The higher rate of insurance loss among Asians is likely related to their 

extreme improvement in coverage; a person can only lose insurance coverage after they have 

it. Adjusted rates of switching across types of insurance increased across all racial/ethnic 

groups.

In 2005, white populations had the lowest rates of being uninsured (20%), compared with 

Asian, Black and Hispanic groups (33–43%). By 2013, white and Asian patients had similar 

low rates of being uninsured (4–6%); although rates among Black and Hispanic patients 

dropped dramatically, they continued to have higher rates of being uninsured (12%). We 

noted a decrease in those uninsured even before the implementation of the 2006–2007 

insurance reform transition period. Even before 2006, Massachusetts had extended Medicaid 

eligibility, provided insurance premium support to low income workers with employer-based 

coverage, and conducted an outreach strategy to inform potential beneficiaries of these 

opportunities.11 However, the 2006–7 insurance reform was associated with a rapid and 

sustained reduction in individuals being uninsured. Despite the major reductions in patients 

who were uninsured, these safety net institutions continued to provide care for a higher 

proportion of the uninsured : overall rates of uninsurance in Massachusetts were lower at 

4.0% than our sample by 2008 and remained under 5% through 2013.8,12

One of the concerns about insurance reform was the risk of increased instability, with either 

increases in switches in types of coverage, or cycles where patients come on and off 

insurance coverage. Both of these are potentially detrimental to the management of chronic 

diseases such as hypertension, as patients may not have coverage for chronic disease 

medications, or may need to switch types of medication or primary providers who oversee 

their hypertension care. We did see an increase in the number of switches across insurance 

types. This is in part the goal of insurance reform, where we expected to initially see patients 

switch from being uninsured to being insured. However, the higher adjusted IRRs of 

insurance switches continued in the post-reform period, and were present in all racial/ethnic 

groups, suggesting that consistency in the type of insurance coverage for many individuals 

remained unstable. Some of these changes may also reflect the economic downturn 

beginning in 2008 and more individuals subsequently losing employer-based coverage.13 

Critically during this period, with the exception of the Asian population, we did not see an 

increase in gaps in coverage.

There are limitations to our analysis. Our work does not represent the impact of the 

insurance reform on the entire state or among rural residents, but focused on the impact on 

patients of two major urban health care systems. However, these two systems provide a large 

proportion of care to vulnerable populations in Boston, and are likely to care for the 

communities for whom the changes were intended. One limitation to our understanding of 

the impact of insurance reform on minority groups was the combining of numerous 

subpopulations within these categories. For example, the Asian group contains mostly 

Chinese and Vietnamese communities, the Black group contains both American-born 

African Americans and populations from a number of African and Caribbean countries, and 

the Hispanic group includes primarily Puerto Rican and Dominican communities. We have 

limited our analysis to a subpopulation of patients seeking care for hypertension. Those with 

a chronic health condition may be more likely to strive to maintain insurance coverage and 
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thus this focus may underestimate the number of losses of insurance across the broader 

population. We assessed insurance status based on the billing data. Although this was 

collected retrospectively, it may still include the expected and not actual payor in some 

cases. We are only able to assess insurance status when patients seek care; we may 

underestimate rates of insurance loss if patients do not return for care during gaps in 

insurance. We attempted to assess the potential magnitude of this underestimation. When we 

performed a sensitivity analysis which only included intervals where patients have care in 

consecutive 6-month intervals, we found no differences in the overall effect sizes. Due to the 

de-identified nature of our databases, we were unable to link individual patient visits for 

patients who moved their care across our health systems or community health centers. 

Another limitation is the potential of patients leaving the safety net for care once they 

become insured. Data from 2004–09 in Massachusetts indicates that most patients remained 

with their care providers in the safety net when they gained insurance.14

Prior research examined insurance coverage through serial cross sectional analyses, whereas 

our data spanned nine years, with an average of more than three years of data per patient. 

One cross sectional survey of beneficiaries in Kentucky reported 25% of individuals with 

insurance switches, mainly due to employment changes or change in eligibility for Medicaid 

or subsidized coverage.15 Survey data from MEPS 2000–2002 indicated that among adults 

covered under Medicaid, 7.8% switched to another insurer and 13.6% lost insurance within 

one year.16

Strengths of our analyses include our focus on two large safety-net institutions, while 

including a significant stable privately insurance population for comparison. The use of the 

two systems allows comparison of a number of racial and ethnic communities. Patients 

within our sample had an average of over three years of continuity with their care provider, 

allowing us to conduct a longitudinal analysis. A major strength is the large sample with 

diverse patients, with sufficient Black, Hispanic, and Asian patients to make estimates, and 

diversity of income and education. Note that Massachusetts insurance reform explicitly 

aimed to reduce disparities, so this is an ideal sample in which to examine whether the 

policy had the intended effect.

Our data demonstrated that the Massachusetts insurance reform resulted in increased and 

sustained insurance coverage for patients from racially/ethnically diverse communities and a 

reduction in the disparities in insurance coverage by race/ethnicity. The complexity of the 

system of subsidized and employer-based coverage has resulted in increased instability in 

the type of coverage; however, it did not result in increased gaps or losses in coverage.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Adjusted percentage of Ever Uninsured by Date and Race/Ethnicity Time was modeled as 

piece-wise linear, adjusting for sex, age, Charlson comorbidity score, practice location, and 

income and education by census tract.
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Table 2

Changes in Insurance Stability with Massachusetts Insurance Reform Adjusted Odds Ratios of Ever Versus 

Never Uninsured By Race/ Ethnicity and Time Period Two Massachusetts Urban Safety Net Health Systems*, 

2005–2009

Ever Uninsured in a 6 month interval during transition and post-reform periods compared with pre- reform 
period (01/05–06/06)

Transition Period (07/06–12/07) Post-Reform Period (01/08–06/09)

Race Number of 6 month 
study intervals

OR (95% CI) OR (95% CI)

Overall 128,635 0.64(0.63,0.66) 0.38(0.37,0.39)

Non-Hispanic White 38,945 0.64(0.61,0.68) 0.38(0.35,0.41)

Hispanic 7,285 0.63(0.57,0.69) 0.41(0.36,0.47)

Non-Hispanic Black 74,247 0.64(0.62,0.66) 0.37(0.36,0.39)

Non-Hispanic Asian 8,158 0.58(0.53,0.64) 0.27(0.23,0.32)

Interaction Race* Period p-value: 0.004

*
Data from patients receiving primary care at two urban safety net hospitals and six community health centers.

Models adjusted for sex, age, Charlson comorbidity score, practice location, and income and education by Census tract. 12,809 Non-Hispanic 
White, 3,335 Hispanic, 25,406 Non-Hispanic Black and 2,706 Non-Hispanic Asian patients were included in the analysis. Adjusted results were 
similar to unadjusted analyses.
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