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Impact of Insurance Instability and Racial/Ethnic
Disparities in Hospitalizations for Patients with Asthma

To the Editor:

More than 1.8 million potentially avoidable hospitalizations with
asthma occur in the United States annually (1–3). Asthma has racial/
ethnic disparities impacted by insurance (4–8). Insurance status is not
static, can be gained or lost or changed, and may adversely impact
asthma outcomes (9–12). Massachusetts’ health insurance reform
extended insurance coverage to 98% of its residents, intending to
reduce health disparities (13). We hypothesized that stable insurance
would be associated with decreased hospitalizations among patients
with asthma, most benefiting the historically disadvantaged
populations based on race/ethnicity.

Methods

We used data from two academic medical centers and six community
healthcare centers in Boston providing disproportionate care to those
withMedicaid and uninsured. We used electronic medical records to
identify patients aged 21–64 years with a diagnosis of asthma and
primary care visits between 2005 and 2013. We excluded patients
.65 years of age and those missing race/ethnicity (12.8%). Racial/
ethnic groups included non-HispanicWhite (White), Hispanic, non-
Hispanic Black/African American (Black), and Asian/Pacific Islander
(Asian). Billing data ensured capture of insurance type for each point
of care.

We divided each individual’s longitudinal care record into
6-month intervals (January to June; July to December). We grouped
insurance coverage into four categories during each 6-month interval:
stable private (employer-based, individual coverage), stable public
(Medicaid, Medicare, Commonwealth care), switches (any insurance
category switch [e.g., uninsured to insured; switch between insurance;
insured to uninsured]), and always uninsured. Changes of insurance
from one private to another private was not considered an insurance
switch.We reviewed all encounters within a 6-month period and
assigned patient intervals to a specific category hierarchically. We
coded the patient interval insurance as follows: insurance gain at any
point (and no loss) as gaining insurance; insurance loss at any point
as losing insurance; insurance switch (without loss or gain) as a

switch with neither loss nor gain; and no switches during the interval
as always private, always public, or always uninsured. Individuals
were included for analysis only during those 6-month intervals when
they had a primary care visit.

The outcome was hospitalization within the 6-month interval as
the insurance assessment. We included all hospitalizations
(except childbirth), as our data did not indicate the primary
discharge diagnosis, and under the hypothesis that many
hospitalizations might be avoided for other causes if asthma is well
controlled (14).

The patient 6-month interval was treated as the unit of analysis.
We examined unadjusted hospitalization rates by insurance stability
status stratified by racial/ethnic groups. We compared the odds of
hospitalization among the insurance stability categories, using
generalized estimating equations with logit link, adjusted for the
covariates, including income and education by census tract to adjust
for neighborhood factors (Table 1) (15, 16). Generalized estimating
equations accounts for the correlation of multiple 6-month intervals
within a patient. The model included race/ethnicity, insurance
instability, and the interaction between the two to estimate odds
ratios and test whether they varied by race/ethnicity. Tufts Health
Sciences Campus Institutional Review Board approved the study.

Results

We included a diverse group of patients by race/ethnicity and
insurance coverage (Table 1). White patients had a higher rate of
stable private insurance coverage than other groups, whereas
Hispanic and Black patients had the highest rates of public insurance,
switches, and uninsured. Overall, 7.2% of the 6-month intervals had a
hospitalization (Table 2). The overall rate of hospitalization was
higher among Black and Hispanic patients and lower for Asian
patients. Within each of the racial/ethnic groups, those with stable
public insurance had higher hospitalization rates than those with
stable private insurance, insurance switches, and always uninsured.
For each racial/ethnic group, having stable public insurance was
associated with significantly higher hospitalization odds than having
stable private insurance (reference group) (Table 3). Having
insurance switches was also associated with significantly higher odds
of hospitalization for the total population compared with those with
stable private insurance, except Asian patients. Among the always
uninsured,White patients were the only group with significantly
higher hospitalization odds than those with stable private insurance.
We did not find a statistically significant interaction between
insurance stability and race/ethnicity (P=0.08).

Discussion

We found that stable private insurancewas associatedwith lower
hospitalization rates than those with stable public or unstable insurance.
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Table 1. Demographic characteristics and insurance categories by race/ethnicity of the sample of patients with asthma from two
Massachusetts urban safety net hospital systems, 2005–2013

Variable
Total Patient

Sample
Non-Hispanic

White Hispanic
Black/African
American

Asian/Asian
Pacific Islander

Total sample, n* 15,815 6,099 1,049 7,851 816
Age, yr, mean (SD) 38.3 (12.5) 38.5 (12.3) 37.3 (11.9) 38.2 (12.6) 39.8 (12.9)
Sex, female 10,427 (65.9) 3,813 (62.5) 634 (60.6) 5,443 (69.3) 537 (65.8)

Charlson Comorbidity Index (weighted)†‡

1 13,171 (83.3) 5,232 (85.8) 840 (80.1) 6,372 (81.2) 737 (89.2)
21 2,636 (16.7) 867 (14.2) 208 (19.9) 1,473 (18.8) 88 (10.8)

Percentage in census tract
high school graduate or
higher, mean (SD)§

82.9 (10.6) 87.7 (9.9) 79.4 (11.0) 79.5 (9.5) 83.6 (11.1)

Median census tract income
(2014 dollars), mean (SD)§

58,694.8 (26,996.0) 71,683.7 (28,749.7) 51,166.8 (22,155.1) 49,105.9 (21,154.9) 63,723.3 (27,784.6)

English as primary language 14,302 (90.4) 5,849 (95.9) 717 (68.4) 7,268 (92.6) 468 (57.4)

Location
Academic center 1 7,469 (47.2) 2,388 (39.1) 501 (47.8) 4,355 (55.5) 225 (27.6)
Health centers 4,797 (30.3) 1,523 (25.0) 298 (28.4) 2,705 (34.4) 271 (33.2)
Academic center 2 3,549 (22.4) 2,188 (35.89 250 (23.8) 791 (10.1) 320 (39.2)

Insurance instability by race/ethnicity (interval level)jj

Stable private insurance, %jj 6,093 (38.5) 3,541 (58.1) 275 (26.2) 1,896 (24.2) 381 (46.7)
Stable public insurance, %jj 6,064 (38.3) 1,701 (27.9) 493 (47.0) 3,579 (45.6) 291 (35.7)
Insurance switches, %jj 1,865 (11.8) 496 (8.2) 132 (12.5) 1,192 (15.2) 45 (5.6)

Switch without losing, %jj 751 (4.8) 247 (4.1) 55 (5.2) 429 (5.5) 20 (2.5)
Switch to insured, %jj 631 (4.0) 139 (2.3) 39 (3.7) 439 (5.6) 14 (1.7)
Switch to uninsured, %jj 483 (3.1) 110 (1.8) 38 (3.6) 324 (4.1) 11 (1.4)

Uninsured, %jj 1,793 (11.3) 361 (5.9) 149 (14.2) 1,184 (15.1) 99 (12.1)

Definition of abbreviations: ICD9= International Classification of Diseases, Ninth Revision; SD=standard deviation.
Results are frequency (%) unless otherwise indicated. The research data has been presented previously in an abstract form (poster) at
Academy Health conference in 2020. See Reference 27.
Asthma diagnosis based on ICD9: 493.
*Data presented at the patient level.
†Variable based on data from first date of medical records.
‡Index containing 17 categories of comorbidity and predicts the 10-year mortality for a patient who may have a range of comorbid conditions.
§U.S. census tract–level sociodemographic data used to estimate patients’ education level and income by geographic area.
jjInsurance category data are interval-level data, Note that the first interval for each patient is used. Insurance stability status was determined by
comparing each primary care visit to the previous primary care visit. Note: 6,820 out of 15,815 (43%) patients have at least one missed 6-month
interval. Of the patients with at least one set of adjacent skipped intervals, 53% did not skip more than one interval before having another visit.

Table 2. Hospitalization in the total sample of patients with asthma and by race/ethnicity and insurance instability category from
two Massachusetts urban safety net hospital systems, 2005–2013

Instability
(Four-Category) n*

Total Intervals
(N=109,384) (%)*

Non-Hispanic
White

(n=39,906) (%)*
Hispanic

(n=5,717) (%)*

Black/African
American

(n=57,908) (%)*

Asian/Asian
Pacific
Islander

(n=5,853) (%)*

Hospitalization
Overall 109,384 7.2 5.9 8.5 8.3 2.8
Stable private insurance† 42,107 4.3 3.9 5.5 5.2 2.2
Stable public insurance‡ 47,805 9.7 9.1 10.5 10.4 3.3
Any insurance switches§ 13,110 8.3 7.5 8.7 8.8 2.8
Always uninsured 6,362 4.6 5.2 6.0 4.4 2.3

*Six-month intervals.
†Stable private insurance: typically employer-based or individual coverage without subsidies. Note: The nature of the analytic database did not
allow identification of changes from one private to another private insurance, and these were not considered an insurance switch.
‡Stable public insurance: Medicaid, Medicare, or Commonwealth care, which was the subsidized insurance option during this time period.
§Any insurance switches: any switch in coverage between private, public, and no insurance such as uninsured to insured; switch between
insurance categories; or insured to uninsured.
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Although one goal of insurance reform was to eliminate
disparities, we did not see a differential effect of insurance stability on
disparities. Stable public coverage did not reduce the odds of
hospitalizations for any racial/ethnic group.

We explore why our results conflict with our hypothesis.
Expanded health insurance is not equivalent to healthcare access (17).
Barriers such as decreased use of preventive care, limited referrals to
asthma specialists, or costs may be present (17–19). Clinician-level
(workforce diversity, cultural sensitivity, evidence-based care use, and
bias), environmental (indoor and outdoor pollution and stress), and
individual (health beliefs/literacy and adherence) factors contribute to
asthma care disparities (8, 18, 20–22). Some of these factors adversely
impact hospitalizations in asthma (18). These factors can also interact
to affect the continuum of care, leading to differential outcomes in
asthma control and healthcare use. Many of these factors are more
relevant in Medicaid expansion enrollees (19, 23). Although those
with insurance switches, including gaining insurance, had higher
odds of hospitalizations, it may not translate to a poor outcome.
Instead, it may reflect coverage to address their medical problem (24).
The always uninsured did not have higher hospitalizations,
conflicting with prior data (25).

Limitations include lack of generalizability to rural and
suburban groups, overrepresentation of Black patients, and
inability to address other racial/ethnic subpopulations (26). We
may have underestimated insurance changes (if patients did not
seek care during periods with a coverage gap), hospitalizations
(limited to two academic medical centers), and uninsured visits
(uninsured may be reluctant to seek health care) The data did
not allow analysis of the temporal relationship between
hospitalizations and primary care visits, nor could we analyze changes
within each category (e.g., one private to another private insurance).

Conclusions

For patients with asthma, regardless of race or ethnicity, those with
stable public insurance or insurance instability had increased odds of
hospitalization compared with those with stable private insurance.
Insurance stability alone throughMedicaid may be insufficient to
prevent hospitalizations in patients with asthma; other social factors
likely need to be addressed.�
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Table 3. Adjusted odds ratio of hospitalization by insurance stability within a 6-month interval for patients from two
Massachusetts open safety net hospital systems

Concurrent
Insurance
Stability
Group*

n (6-mo
Intervals)

Adjusted† OR (95% CI)

Total Patient
Sample

Non-Hispanic
White Hispanic

Black/African
American

Asian/Asian
Pacific
Islander

Hospitalized
Stable private

insurance‡
42,107 Reference Reference Reference Reference Reference

Stable public
insurance§

47,805 2.12 (1.95–2.31) 2.41 (2.11–2.74) 1.71 (1.20–2.43) 1.98 (1.77–2.22) 1.74 (1.15–2.62)

Any switchjj 13,110 2.02 (1.83–2.23) 2.37 (2.01–2.80) 1.74 (1.15–2.63) 1.86 (1.64–2.11) 1.43 (0.70–2.92)
Always

uninsured¶
6,362 1.03 (0.89–1.20) 1.52 (1.13–2.05) 1.02 (0.60–1.75) 0.87 (0.73–1.05) 1.10 (0.48–2.51)

Interaction race† insurance stability P value = 0.08

Definition of abbreviations: CI = confidence interval; OR=odds ratio.
Bolded ORs are significant.
A total of 15,797 patients (6,089 White, 1,046 Hispanic, 7,847 Black, and 815 Asian) were included in the analysis.
*Data presented based on the 6-month interval; note that some patients may be moving in and out of insurance categories throughout the study
period.
†Adjusted for time, age, sex, comorbidities, site of care, education, income, and race.
‡Stable private: always privately insured.
§Stable public: always publicly insured (Medicare, Medicaid, and/or subsidized).
jjInsurance switch: includes gain (uninsured to insured), switch but not loss or gain (switch between private, Medicare, Medicaid, and
subsidized categories), and insurance loss (insured to uninsured).
¶Always uninsured: no insurance at any point within the 6-month interval.
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Antimicrobial Prophylaxis in Extracorporeal Membrane
Oxygenation: Is the Debate Still Open?

To the Editor:

Extracorporeal membrane oxygenation (ECMO) is increasingly
used in intensive care units, even in the context of the pandemic
we are experiencing (1). There is evidence that nosocomial

infections in ECMO-treated patients are associated with
significantly increased morbidity and mortality (2), and most
centers use antimicrobial prophylaxis, although there is no
evidence supporting this practice.

Prevalence of nosocomial infections in ECMO-treated adult
patients has been reported to be one in five patients, with the highest
incidence of infections in the cardiac ECMO population; bloodstream
and surgical site infections are the most common (3). No evidence of
reduced risk of infections in patients given an antimicrobial
prophylaxis regimen has been observed in any of the papers analyzed
(2). Another retrospective study (3) found that antimicrobial
prophylaxis did not reduce the risk of new sterile site infection, as by

This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives License
4.0. For commercial usage and reprints, please e-mail Diane Gern
(dgern@thoracic.org).
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