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M edigap is private supplemental insurance for traditional 

Medicare (TM) beneficiaries to protect against catastrophic 

expenses because TM has significant co-pays and deduct-

ibles and no limit on out-of-pocket spending. In 2018, 33.7% of TM 

beneficiaries purchased Medigap.1 Medigap fills in these gaps of TM 

(parts A and B) insurance by paying co-pays or deductibles, often 

reducing out-of-pocket spending on Medicare-covered services 

to zero. However, Medigap does not cover long-term care, dental 

care, or prescription drugs.

Medigap pricing is regulated at both the federal and state levels.2 

Under federal regulations, TM beneficiaries who purchase Medigap 

within 6 months after turning 65 years old cannot be denied coverage 

and pricing is based on a limited set of factors such as age and sex. 

Those who purchase Medigap during this period are guaranteed 

renewal at the same price offered to others each year. However, only 

25% of TM beneficiaries purchase Medigap at age 65 years when they 

are subject to these federal regulations.3 For those who enroll after age 

65, Medigap insurers may deny coverage or charge higher premiums 

based on preexisting health conditions. This lack of regulatory 

protection could expose TM beneficiaries to lifelong consequences 

in the form of coverage denial and/or premium increases.

Eight states institute additional state-level Medigap regulations 

beyond the age-65 enrollment period to address this risk. Currently, 

4 states (Alaska, Minnesota, Vermont, and Washington) require 

community rating (charging all beneficiaries the same premium 

regardless of health conditions), regardless of age of first purchase. 

Four other states (Maine, Connecticut, Massachusetts, and New York) 

require both community rating and guaranteed issue (in which all 

beneficiaries must be offered coverage irrespective of their health 

conditions), regardless of age of first purchase.

Prior research on Medigap has mainly focused on examining 

selection and moral hazard in Medigap at the aggregate level,4-8 and 

thus limited information exists on the association between state-level 

Medigap regulations and insurance coverage or health care spending for 

Medicare beneficiaries. State-level Medigap regulations are designed 

to protect TM beneficiaries against coverage denial and/or premium 

increases, but these regulations may distort the market, limiting its 
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ability to provide financial protection.9 This has 

critical implications for Medicare beneficiaries 

as well as for the federal government.

For Medicare beneficiaries, differences 

in state-level Medigap regulations may lead 

to differential insurance coverage. Low-risk 

beneficiaries in states with Medigap regulations 

may delay Medigap coverage until they develop a 

chronic condition, leading a disproportionately 

high Medigap enrollment of high-risk benefi-

ciaries, further increasing Medigap premiums.10 

Consequently, this may lead to higher enrollment 

in Medicare Advantage (MA) because MA must 

cover all of the services that TM covers (parts A 

and B) and may offer additional benefits11,12 and/or lower prices13,14 

compared with TM. Prior research has shown a positive association 

between Medigap premiums and MA enrollment,15,16 suggesting that 

MA plans could be an alternative to Medigap coverage.

For the federal government, these Medigap regulations may 

increase financial burden as TM administered by the federal 

government pays for a large portion of care including both the care 

offered on the margin and the excess care. Evidence suggests that 

Medigap coverage may lead to excessive health care utilization, 

suggesting moral hazard.8,17 However, it is important to disentangle 

from moral hazard because although moral hazard is associated 

with enrollment of low-risk beneficiaries,8,17 state-level Medigap 

regulations may result in a disproportionately high enrollment of 

high-risk beneficiaries.10

In this study, we estimated the associations between state-level 

Medigap regulations and insurance coverage and health care 

spending for Medicare beneficiaries.

METHODS
Data and Study Sample

We used data from multiple sources for 2010 to 2016. First, we used 

the Medicare Current Beneficiary Survey (MCBS), which provides a 

nationally representative sample of the Medicare population. The 

data combine information from Medicare claims and administrative 

data with an interview survey. We could not use the 2014 MCBS data 

because they were never released. Second, we used the Area Health 

Resources Files to obtain county-level demographic data. Finally, 

we used the data collected by the National Association of Insurance 

Commissioners to obtain state-specific monthly Medigap premiums.

We identified Medicare beneficiaries 65 years or older with 

12 calendar months of continuous enrollment in parts A and B benefits. 

We excluded beneficiaries based on insurance (those who were 

eligible for Medicaid; whose original Medicare eligibility was due to 

disability or end-stage renal disease; who had employer-sponsored 

health insurance; or who had switched coverage within the year), 

reporting problems (those who had missing survey questions; or 

who reported both Medigap and MA, which is illegal in practice), 

and who died within the year. Eight states were excluded because 

the survey questions used in this analysis were missing (Alaska, 

Delaware, Hawaii, Idaho, Maine, Montana, North Dakota, and Oregon).

Outcomes

We included 2 types of outcomes: insurance enrollment and health 

care spending. First, we created a binary indicator of whether a 

beneficiary enrolled in TM only, TM + Medigap, or MA. We determined 

these 3 mutually exclusive types of insurance coverage based on 

12 calendar months of continuous enrollment. We defined Medigap 

as self-purchased private health insurance. Second, we measured 

4 types of health care spending: Medicare spending, out-of-pocket 

spending, service-specific spending (inpatient spending, outpatient 

spending, and medical provider spending), and out-of-pocket 

spending as a share of the sum of out-of-pocket spending and 

Medicare spending. Following prior research,18 we calculated 

out-of-pocket spending for health care services and premiums. We 

used administrative data for out-of-pocket spending on premiums 

for TM and self-reported survey data for out-of-pocket spending 

on premiums for Medigap and MA plans. All health care spending 

was inflation adjusted to 2019 US$.

Instrumental Variables

We used an instrumental variable approach to control for unmea-

sured confounding due to selection bias. Prior research has shown 

that beneficiaries with TM + Medigap tend to be healthier than 

beneficiaries with TM only,3,8,17 suggesting favorable selection into 

Medigap. However, state-level differences in Medigap regulatory 

regimes may lead to differential selection into Medigap enrollment, 

with some states having healthier populations in MA than others. 

We used state-specific Medigap regulations as an instrument for 

the average monthly Medigap premiums (eAppendix [available at 

ajmc.com]). It is hypothesized that more regulations in the Medigap 

market are positively related to higher Medigap premiums, and it is 

presumed that the regulations themselves are not directly related to 

insurance coverage and health care spending, but are only related 

through the increase in premiums. Three types of state-specific 

Medigap regulation regimes are in our data: 37 (36 states plus the 

TAKEAWAY POINTS

Despite their intention to protect against coverage denial and/or premium increases, ad-
ditional state-level Medigap regulations are correlated with lower Medigap enrollment and 
stronger moral hazard.

 › Although enrollment in traditional Medicare (TM) only was consistent across regulation 
regimes, states with additional regulations had lower Medigap enrollment and higher 
Medicare Advantage enrollment than states without regulations.

 › Despite negligible observable health differences, TM beneficiaries with Medigap had higher 
Medicare spending than TM-only beneficiaries, suggesting moral hazard.

 › Differences in both enrollment and spending were notable in states with community rating 
and guaranteed issue.

 › Policy makers should consider how to design Medigap regulations to ensure financial 
protections while minimizing moral hazard.
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District of Columbia) without Medigap regulations, 3 states with 

community rating only, and 3 states with both community rating 

and guaranteed issue. Eight states including 2 states with Medigap 

regulations were excluded due to missing data in survey questions 

for beneficiaries in those states. No changes in state-level Medigap 

regulations occurred during the study period.

Covariates

To control for differences in individual-level and area-level char-

acteristics, we included individual-level factors (age, gender, race/

ethnicity, education, income, marital status, residence in metro 

area, Census region of residence, comorbidities, number of chronic 

conditions, number of activities of daily living [ADL] limitations, 

and general health status) and county-level factors (number of 

hospital beds per capita, median household income, percentage of 

residents with incomes below poverty level, unemployment rate, 

total population size, percentage of the population 65 years and 

older, number of primary care physicians, and number of specialist 

physicians). We also included the county-level MA enrollment rate 

because the MA penetration rate in a county is positively related to 

MA enrollment, possibly leading to lower enrollment in Medigap.

Statistical Analysis

We estimated a 2-stage least squares regression model. In the first 

stage, we obtained the predicted monthly Medigap premiums based 

on state Medigap regulations. In the second stage, we estimated 

the association between the predicted monthly Medigap premiums 

estimated from the first stage and the outcomes of interest. For 

each binary measure of insurance coverage, we conducted a linear 

probability model for enrollment and a generalized linear model 

(GLM) with gamma distribution and log link function for health care 

spending. Both stages adjusted for the covariates described earlier.

We used the recycled prediction methods to estimate and 

compare the enrollment and spending outcomes in 3 hypothetical 

scenarios: one in which all beneficiaries are in states without 

Medigap regulations, another in which all beneficiaries are in 

states with community rating only, and a third in which all benefi-

ciaries are in states with both community rating and guaranteed 

issue. We predicted the mean outcome holding constant all other 

variables, allowing us to compare the outcome of interest across 

all 3 scenarios for all beneficiaries. We conducted this exercise 

to produce interpretable and comparable results for 2 reasons. 

First, the estimate from the second stage measures the extent of 

an increase in outcome associated with a $1 increase in monthly 

Medigap premiums. However, the finding of interest in this study 

is the absolute level of the outcome by state-level Medigap regula-

tions. Second, GLMs produce less easily interpretable coefficients 

for health care spending. This requires us to rescale the findings 

so that they can be interpreted as dollar values.

For our analysis for insurance coverage, we examined whether 

the relationship between the state-level Medigap regulations and 

insurance coverage differs by income and health, the main sources 

of selection into Medigap.7 We estimated enrollment rates for 

Medicare beneficiaries with incomes lower than $25,000, those 

with more than 3 chronic conditions, and those who reported their 

health status as good or excellent.

For all analyses, we adjusted the standard errors for clustering 

within individuals. We used survey weights and included year-

fixed effects.

RESULTS
We included a total of 22,898 Medicare beneficiaries (Table 1). There 

were several differences in sample characteristics among TM-only, 

TM + Medigap, and MA beneficiaries, and these differences were 

consistently observed across the Medigap regulation categories. 

TM-only beneficiaries were more likely to have income less than 

$25,000, to be unmarried, to have more than 3 ADL limitations, and 

to report health status as very poor or poor than TM + Medigap and 

MA beneficiaries. TM + Medigap beneficiaries were more likely 

to be White, to have more than a college degree, to have income 

more than $50,000, and to have cancer than TM + Medigap and MA 

beneficiaries. However, these characteristics were similar between 

TM + Medigap and MA beneficiaries. Unadjusted outcomes are 

presented in the eAppendix Table.

Our first-stage regression analysis showed that state-specific 

Medigap regulations were significantly and strongly predictive of 

the monthly Medigap premiums and F statistics indicate strong 

instruments19 (Table 2). Monthly Medigap premiums were $11.24 

and $52.26 higher in states with community rating only and in states 

with both community rating and guaranteed issue, respectively, 

compared with states without regulation. Most individual-level 

covariates were balanced across values of the instrument.

Our second-stage regression analysis showed that monthly 

Medigap premiums were significantly associated with enrollment 

changes in TM + Medigap and MA (Table 3). A $1 increase in monthly 

Medigap premiums was associated with a 0.28% decrease in TM 

+ Medigap enrollment and a 0.24% increase in MA enrollment. 

There was no significant association between monthly Medigap 

premiums and enrollment in TM only.

There were limited differences in health care spending associ-

ated with a $1 increase in monthly Medigap premiums (Table 3). 

A $1 increase in monthly Medigap premiums was associated with 

decreases in Medicare spending and medical provider spending 

among TM-only beneficiaries (coefficients = –1.36 and –0.73, respec-

tively) and outpatient spending among TM + Medigap beneficiaries 

(coefficient, –0.69). No significant associations were observed in 

other outcomes or groups.

Our analysis of insurance coverage under hypothetical Medigap 

regulation scenarios showed that if everyone was in a state adopting 

both community rating and guaranteed issue, one would expect 

to have lower TM + Medigap enrollment and higher MA enroll-

ment than if all states eliminated Medigap regulations or adopted 

community rating only (36.3%, 37.22%, and 24.80% for TM + Medigap 
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TABLE 1. Characteristics of Medicare Beneficiaries in States Without Medigap Regulations, States With Community Rating Only, and States With Both 
Community Rating and Guaranteed Issue, 2010-2016

Characteristic

States without regulationsa

States with  
community rating onlyb

States with both community 
rating and guaranteed issuec

TM only 
(n = 4597)

TM + 
Medigap 
(n = 7607)

MA 
(n = 7566)

TM only 
(n = 304)

TM + 
Medigap 
(n = 431)

MA 
(n = 659)

TM only 
(n = 407)

TM + 
Medigap 
(n = 491)

MA 
(n = 838)

Age in years, mean (SD) 69 (12) 76 (8) 74 (9) 71 (11) 76 (8) 75 (8) 68 (14) 76 (9) 74 (8)

Female, % 45.7 58.3 54.5 46.4 52.4 53.4 46.4 55.2 51.8

Race/ethnicity, %

White alone 74.2 93.5 77.8 90.1 97.4 97.7 78.6 93.9 79.0

African American alone 14.2 2.7 10.0 3.3 0.7 1.1 12.3 1.8 9.4

Asian alone 1.7 0.6 1.5 1.0 0.9 0.2 1.5 0.8 1.4

Hispanic alone 7.9 2.6 9.0 2.0 1.6 0.5 7.1 3.3 9.3

Others 4.5 2.1 3.2 3.9 2.1 1.4 3.4 1.6 1.3

Education, %

Less than high school 25.3 15.4 21.7 10.9 10.2 10.6 25.1 12.2 25.7

High school completion 38.2 39.5 39.7 43.1 35.3 44.9 39.8 32.6 38.1

Some college or associate’s degree 22.3 21.3 20.9 29.9 26.7 21.4 18.4 24.6 17.5

Bachelor’s degree 8.9 13.8 9.8 9.9 16.9 15.3 11.5 16.3 8.8

Advanced degree 4.8 9.8 7.6 6.2 10.9 7.7 5.2 12.8 9.8

Income, %

< $25,000 54.4 35.6 45.4 38.8 21.3 30.2 61.4 25.3 39.1

$25,000-$50,000 29.0 34.7 34.8 38.5 41.5 39.3 26.5 36.5 35.1

> $50,000 14.6 27.5 18.1 21.1 36.0 28.5 10.3 36.5 23.7

Married, % 45.0 54.1 55.0 48.4 58.9 61.0 30.2 54.0 58.1

Metro area, % 62.2 62.5 82.4 73.7 73.1 89.5 83.3 86.4 88.9

Census region of residence, %

New England 0.0 0.0 0.0 0.0 0.2 0.0 30.0 54.0 21.0

Middle Atlantic 8.0 8.6 12.0 0.0 0.0 0.0 70.0 46.0 79.0

East North Atlantic 18.6 23.5 19.9 0.0 0.0 0.0 0.0 0.0 0.0

West North Atlantic 6.4 10.4 3.9 24.7 29.9 58.6 0.0 0.0 0.0

South Atlantic 26.7 23.0 24.3 0.0 0.0 0.0 0.0 0.0 0.0

East South Central 9.5 10.9 6.8 0.0 0.0 0.0 0.0 0.0 0.0

West South Central 15.2 11.6 11.5 0.0 0.0 0.0 0.0 0.0 0.0

Mountain 9.9 8.2 10.5 0.0 0.0 0.0 0.0 0.0 0.0

Pacific 5.7 3.7 11.1 75.3 69.8 41.4 0.0 0.0 0.0

Comorbidity, %

Hardening of arteries 9.7 10.4 9.8 6.9 10.9 8.0 10.6 12.8 9.7

Hypertension/high blood pressure 67.5 69.6 72.1 65.1 65.7 65.6 62.7 72.7 71.1

Myocardial infarction/heart attack 13.1 13.3 13.4 8.2 13.9 12.4 16.0 12.8 10.7

Stroke/brain hemorrhage 12.4 10.3 11.3 8.9 12.1 8.8 6.1 8.6 11.7

Angina pectoris/coronary heart disease 10.8 12.6 10.8 11.8 12.8 6.4 10.8 14.9 12.3

Cancer 20.4 34.0 26.5 22.7 37.4 26.7 16.5 35.8 23.3

Rheumatoid arthritis 15.6 13.8 16.1 15.8 15.5 10.6 11.8 11.0 14.0

Osteoporosis 16.3 25.1 22.3 18.4 19.5 18.5 19.7 22.2 20.8

Emphysema/asthma/COPD 21.4 18.2 19.5 19.1 16.9 13.4 26.8 18.1 17.7

Diabetes 27.1 23.9 29.7 24.7 21.3 23.8 19.2 25.9 26.8

Mental illness 12.9 3.7 5.2 9.5 3.7 3.8 17.4 6.5 6.2

Depression 33.4 20.8 24.7 31.9 22.0 22.3 33.4 21.4 24.0

Alzheimer disease/dementia 6.4 5.2 6.1 3.6 3.9 5.3 5.7 8.1 5.6

(continued)
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enrollment and 39.73%, 39.03%, and 50.34% for MA enrollment in 

the no-regulation scenario, the community rating–only scenario, 

and the scenario with both community rating and guaranteed issue, 

respectively) (Table 4). However, we found relatively constant 

enrollment rates for TM-only beneficiaries across the 3 regulation 

scenarios (23.90%, 23.75%, and 24.80%). Furthermore, enrollment 

rates differed by certain characteristics. Those with income less than 

$25,000 or those who reported health status as good or excellent 

were more likely to enroll in MA than in TM + Medigap or TM only.

Our analysis of health care spending under hypothetical Medigap 

regulation scenarios showed that TM + Medigap beneficiaries 

were expected to have higher Medicare spending than TM-only 

beneficiaries across all regulation scenarios ($11,801 and $10,170, 

respectively, for those in the scenario with no Medigap regulation; 

$11,332 and $8572 in the community rating–only scenario; and 

$12,336 and $10,142 in the scenario with both community rating and 

guaranteed issue) (Table 5). Also, differences in Medicare spending 

between TM beneficiaries and TM + Medigap beneficiaries were 

greater in the community rating–only scenario and the scenario with 

both community rating and guaranteed issue than in the scenario 

with no Medigap regulation ($2760 and $2194 vs $1631). A similar 

pattern was observed in Medicare inpatient, outpatient, and medical 

provider spending. Further, TM + Medigap beneficiaries had higher 

out-of-pocket spending, despite the higher insurance coverage, than 

TM-only beneficiaries across all regulation scenarios ($9085 and 

$5752, respectively, in the no-regulation scenario; $9744 and $5752 

in the community rating–only scenario; and $10,839 and $5942 in 

the scenario with both community rating and guaranteed issue). 

However, there were marginal differences in out-of-pocket share 

between TM-only beneficiaries and TM + Medigap beneficiaries 

across all regulation scenarios. MA beneficiaries had relatively 

lower Medicare spending and out-of-pocket spending across all 

regulation scenarios.

DISCUSSION
Our study provides new evidence of the consequences of the 

state-level Medigap regulation on insurance coverage and health 

care spending for Medicare beneficiaries. The analyses allow us to 

address unmeasured confounding due to selection into MA, address 

the skewness of medical spending, and put our results into easily 

interpretable and policy-relevant terms. Although enrollment in 

TM only was consistent across states, states with both community 

rating and guaranteed issue had lower TM + Medigap enrollment 

and higher MA enrollment than states without Medigap regulations. 

We also found evidence of moral hazard, which might be more 

pronounced in states with Medigap regulations. Despite negligible 

differences in observable health status, TM + Medigap beneficiaries 

TABLE 1. (Continued) Characteristics of Medicare Beneficiaries in States Without Medigap Regulations, States With Community Rating Only, and States 
With Both Community Rating and Guaranteed Issue, 2010-2016

Characteristic

States without regulationsa

States with  
community rating onlyb

States with both community 
rating and guaranteed issuec

TM only 
(n = 4597)

TM + 
Medigap 
(n = 7607)

MA 
(n = 7566)

TM only 
(n = 304)

TM + 
Medigap 
(n = 431)

MA 
(n = 659)

TM only 
(n = 407)

TM + 
Medigap 
(n = 491)

MA 
(n = 838)

Number of chronic conditions, %

0 10.2 8.2 6.9 10.2 6.5 11.1 10.6 6.9 7.4

1-2 41.5 45.1 44.7 43.1 49.9 50.1 44.0 44.2 48.9

≥ 3 28.1 25.8 27.3 23.0 23.0 21.1 26.5 28.1 24.2

Number of ADL limitations, %

0 41.4 51.0 50.9 40.8 52.9 57.5 47.9 52.5 56.3

1-2 20.6 18.7 18.7 20.7 18.8 18.4 18.9 21.0 18.5

≥ 3 37.9 30.3 30.3 38.5 28.1 24.0 33.2 26.5 25.2

General health status, %

Very poor or poor 29.6 16.1 20.2 24.0 12.8 11.4 29.7 16.9 17.3

Fair 29.4 31.6 30.4 27.3 29.2 27.9 32.7 30.5 31.5

Good or excellent 40.7 51.9 49.1 48.4 56.4 60.4 37.3 52.3 50.8

ADL, activities of daily living; COPD, chronic obstructive pulmonary disease; MA, Medicare Advantage; TM, traditional Medicare. 
aThirty-seven states had no Medigap regulation: Alabama, Arizona, Arkansas, California, Colorado, District of Columbia, Florida, Georgia, Illinois, Indiana, Iowa, 
Kansas, Kentucky, Louisiana, Maryland, Michigan, Mississippi, Missouri, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, North Carolina, Ohio, 
Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota, Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming. Six states had no 
Medigap regulation but were excluded due to missing data in survey questions for beneficiaries in those states: Delaware, Hawaii, Idaho, Montana, North Dakota, 
and Oregon.
bThree states had community rating only: Minnesota, Vermont, and Washington. Alaska had community rating only but was excluded due to missing data in survey 
questions for beneficiaries in the state.
cThree states had both community rating and guaranteed issue: Connecticut, Massachusetts, and New York. Maine had both community rating and guaranteed 
issue but was excluded due to missing data in survey questions for beneficiaries in the state.
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had higher Medicare spending than TM-only beneficiaries, consistent 

with findings of prior research.8,17

Our findings suggest that community rating and guaranteed 

issue regulations for Medigap may not necessarily improve access 

to Medigap coverage. In states with both community rating and 

guaranteed issue regulations, which enable Medicare beneficiaries 

to switch out of MA and still purchase Medigap after a diagnosis 

of a costly medical condition, we found that MA plans serve as an 

important insurance alternative. The high premiums coupled with 

the reduced financial risk of delaying Medigap enrollment led to low 

TM + Medigap enrollment and high MA enrollment. This was more 

pronounced among those with income less than $25,000 and those 

who reported their health status as good or excellent. However, in 

states with only community rating regulations, which protect against 

pricing on individual health conditions, the uncertainty about the 

ability to gain Medigap coverage in the future led to a relatively small 

impact overall. It is important to note that there were negligible 

differences in Medigap enrollment rates at age 65 years, based on 

state-level regulations protecting beneficiaries who enroll at later 

ages.3 This suggests that beneficiaries are likely unaware of these 

regulations and pricing until they face the decision to enroll themselves.

Despite the heterogeneous consequences of the regulatory regimes 

on insurance coverage, we found a similar level of impact on health 

care spending for Medicare beneficiaries in community-rating states, 

with and without guaranteed issue. The first notable finding is that, 

compared with TM-only beneficiaries, TM + Medigap beneficiaries 

had similar health status, as measured by comorbidities, but had 

higher Medicare spending, suggesting evidence of moral hazard.8,17 

Our estimated moral hazard effect ($1631 as measured by differences 

in Medicare spending between TM-only beneficiaries and TM + 

Medigap beneficiaries if all states had no regulation) was close 

to the estimate from prior research ($1615).8 Our findings provide 

TABLE 2. Results From First-Stage Regression of State-Specific 
Medigap Regulations on Monthly Medigap Premiums

Characteristic
Monthly Medigap premiums, 

coefficient (95% CI)

State-specific Medigap regulations

States without regulationa Ref

States with community rating onlyb 11.24 (10.48-12.00)

States with both community rating 
and guaranteed issuec

52.56 (51.07-54.06)

Observations 22,898

R2 0.51

F statistic 617.45

Individual-level covariates Yes

County-level covariates Yes

Year fixed effects Yes

Ref, reference.
aThirty-seven states had no Medigap regulation: Alabama, Arizona, Arkansas, 
California, Colorado, District of Columbia, Florida, Georgia, Illinois, Indiana, 
Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan, Mississippi, Missouri, 
Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, North Carolina, 
Ohio, Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota, 
Tennessee, Texas, Utah, Virginia, West Virginia, Wisconsin, and Wyoming. Six 
states had no Medigap regulation but were excluded due to missing data in 
survey questions for beneficiaries in those states: Delaware, Hawaii, Idaho, 
Montana, North Dakota, and Oregon.
bThree states had community rating only: Minnesota, Vermont, and Washing-
ton. Alaska had community rating only but was excluded due to missing data 
in survey questions for beneficiaries in the state.
cThree states had both community rating and guaranteed issue: Connecti-
cut, Massachusetts, and New York. Maine had both community rating and 
guaranteed issue but was excluded due to missing data in survey questions 
for beneficiaries in the state.

TABLE 3. Results From Second-Stage Regression of State-Specific 
Medigap Regulations on Enrollment and Health Care Spendinga

Characteristic

Enrollment, % (95% CI)

TM only TM + Medigap MA

Outcome

Enrollment
0.03 

(–0.02 to 0.10) 
–0.28 

(–0.35 to –0.22)
0.24 

(0.17-0.32)

Observations 22,898 22,898 22,898

Individual-level 
covariates

Yes Yes Yes

County-level 
covariates

Yes Yes Yes

Year fixed effects Yes Yes Yes

Health care spending, $ (95% CI)

TM only TM + Medigap MA

Outcomes

Medicare
–1.36 

(–2.12 to –0.58)
0.28 

(–0.21 to 0.79)
0.38 

(–0.37 to 1.13)

OOP
0.28 

(–0.18 to 0.76)
–0.33 

(–0.69 to 0.03)
0.20 

(–0.36 to 0.76)

Share of OOP
–1.35 

(–2.74 to 0.44)
–0.28 

(–0.60 to 0.02)
0.13 

(–0.28 to 0.56)

Inpatient
0.19 

(–0.53 to 0.57)
–0.01 

(–1.03 to 1.00)
0.53 

(–1.01 to 2.09)

Outpatient
0.85 

(–1.05 to 1.22)
–0.69 

(–1.37 to –0.01)
0.50 

(–0.55 to 1.56)

Medical provider
–0.73 

(–1.30 to –0.17)
0.11 

(–0.24 to 0.47)
–0.16 

(–0.69 to 0.35)

Observations 22,898 22,898 22,898

Individual-level 
covariates

Yes Yes Yes

County-level 
covariates

Yes Yes Yes

Year fixed effects Yes Yes Yes

2SLS, 2-stage least squares; MA, Medicare Advantage; OOP; out-of-pocket; 
TM, traditional Medicare. 
aWe conducted a total of 21 2SLS regressions (7 outcomes [1 insurance 
enrollment outcome and 6 health care spending outcomes] for each of 3 
types of insurance coverage [TM only, TM + Medigap, or MA]). For example, 
the estimate 0.03 (–0.02 to 0.01) was driven from 2SLS regression of enroll-
ment among TM-only beneficiaries. For each regression, we adjusted for the 
following same set of covariates: individual-level factors (age, gender, race/
ethnicity, education, income, marital status, residence in metro area, Census 
region of residence, comorbidities, number of chronic conditions, number of 
activities of daily living limitations, and general health status) and county-
level factors (number of hospital beds per capita, median household income, 
percentage of residents with incomes below poverty level, unemployment rate, 
total population size, percentage of the population 65 years and older, number 
of primary care physicians, and number of specialist physicians). 
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TABLE 4. Predicted Enrollment Rates From 2SLS Regression for Medicare Beneficiaries in States Without Medigap Regulations, States With Community 
Rating Only, and States With Both Community Rating and Guaranteed Issue by Insurance Coverage, 2010-2016

Enrollment rate, % (95% CI)a

If all states  
had no regulation

If all states adopted  
community rating only

If all states adopted both community 
rating and guaranteed issue

Enrollment TM only
TM + 

Medigap MA TM only
TM + 

Medigap MA TM only
TM + 

Medigap MA

All
23.90

(23.26-24.53)
36.37

(35.68-37.06)
39.73

(39.02-40.45)
23.75

(22.00-25.50)
37.22

(35.38-39.07)
39.03

(37.10-40.95)
24.86

(22.70-27.03)
24.80

(22.78-26.82)
50.34

(47.86-52.81)

Income less 
than $25,000

27.45
(26.21-28.70)

27.48
(26.17-28.78)

45.07
(43.68-46.46)

27.63
(25.61-29.65)

26.83
(24.74-28.91)

45.55
(43.26-47.84)

28.60
(26.12-31.09)

15.71
(13.37-18.05)

55.69
(52.88-58.50)

≥ 3 chronic 
conditions

24.42
(22.58-26.25)

35.56
(33.62-37.49)

40.03
(37.94-42.11)

23.76
(21.40-26.13)

37.02
(34.50-39.55)

39.21
(36.49-41.94)

25.42
(22.58-28.27)

24.17
(21.40-26.94)

50.41
(47.19-53.63)

Good or 
excellent health 

21.81
(20.66-22.96)

35.93
(34.70-37.16)

42.26
(40.94-43.58)

21.50
(19.80-23.20)

37.51
(35.73-39.30)

40.99
(39.06-42.92)

22.85
(20.47-25.23)

24.58
(22.34-26.81)

52.57
(49.88-55.26)

2SLS, 2-stage least squares; MA, Medicare Advantage; TM, traditional Medicare. 
aWe used state-specific Medigap regulations as an instrument for the average monthly Medigap premiums. Using the predicted marginal effects estimated from 
a 2SLS regression model (linear probability models), we estimated the mean adjusted enrollment rate for TM beneficiaries, TM + Medigap beneficiaries, and MA 
beneficiaries by state-level Medigap regulations. To control for differences in individual-level and area-level characteristics, we included individual-level factors 
(age, gender, race/ethnicity, education, income, marital status, residence in metro area, Census region of residence, comorbidities, number of chronic conditions, 
number of activities of daily living limitations, and general health status) and county-level factors (number of hospital beds per capita, median household income, 
percentage of residents with incomes below poverty level, unemployment rate, total population size, percentage of the population 65 years and older, number of 
primary care physicians, and number of specialist physicians). Then, we used the recycled prediction methods to estimate and compare the enrollment outcomes 
in 3 hypothetical scenarios: one in which all beneficiaries are in states without Medigap regulations, another in which all beneficiaries are in states with community 
rating only, and a third in which all beneficiaries are in states with both community rating and guaranteed issue.

TABLE 5. Predicted Health Care Spending From 2SLS Regression for Medicare Beneficiaries in States Without Medigap Regulations, States With 
Community Rating Only, and States With Both Community Rating and Guaranteed Issue by Insurance Coverage, 2010-2016

Health care spending, $ (95% CI)a

If all states  
had no regulation

If all states adopted  
community rating only

If all states adopted both community rating 
and guaranteed issue

Spending TM only TM + Medigap MA TM only TM + Medigap MA TM only TM + Medigap MA

Medicare
10,170 

(9512-10,828)
11,801 

(11,297-12,306)
6142 

(5792-6492)
8572 

(7774-9370)
11,332 

(10,193-12,470)
5236 

(4669-5802)
10,142 

(9239-11,045)
12,336 

(11,087-13,586)
5959 

(5458-6460)

OOP 
5752 

(5513-5990)
9085 

(8823-9348)
2705 

(2628-2782)
5752 

(5513-5990)
9744 

(9198-10,290)
2660 

(2513-2808)
5942 

(5576-6308)
10,839 

(10,065-11,614)
2741 

(2594-2889)

Share 
of OOP 

0.57 
(0.56-0.58)

0.56 
(0.56-0.57)

0.46 
(0.45-0.47)

0.57 
(0.56-0.58)

0.61 (0.6-0.63)
0.51 

(0.49-0.52)
0.55 

(0.54-0.57)
0.58 

(0.56-0.59)
0.46 

(0.45-0.47)

Inpatient
2769 

(2419-3119)
2735 

(2470-3001)
1672 

(1475-1869)
2769 

(2419-3119)
3739 

(2899-4579)
1755 

(1378-2132)
2918 

(2377-3458)
3163 

(2445-3882)
1723 

(1396-2050)

Outpatient
1957 

(1749-2165)
2248 

(2083-2414)
965 

(864-1066)
1665 

(1426-1905)
2140 

(1838-2442)
976 

(800-1153)
1925 

(1607-2242)
2714 

(2182-3246)
955 

(787-1122)

Medical 
provider

4201 
(3996-4406)

6144 
(5882-6405)

2338 
(2214-2463)

3780 
(3501-4060)

5829 
(5385-6273)

1913 
(1768-2057)

3821 
(3530-4112)

6191 
(5641-6741)

2105 
(1933-2277)

2SLS, 2-stage least squares; MA, Medicare Advantage; OOP; out-of-pocket; TM, traditional Medicare.
aWe used state-specific Medigap regulations as an instrument for the average monthly Medigap premiums. Using the predicted marginal effects estimated from 
a 2SLS regression model (generalized linear model with gamma distribution and log link function), we estimated the mean adjusted values of the outcomes for 
TM beneficiaries, TM + Medigap beneficiaries, and MA beneficiaries by state-level Medigap regulations. To control for differences in individual-level and area-level 
characteristics, we included individual-level factors (age, gender, race/ethnicity, education, income, marital status, residence in metro area, Census region of resi-
dence, comorbidities, number of chronic conditions, number of activities of daily living limitations, and general health status) and county-level factors (number of 
hospital beds per capita, median household income, percentage of residents with incomes below poverty level, unemployment rate, total population size, percent-
age of the population 65 years and older, number of primary care physicians, and number of specialist physicians). Then, we used the recycled prediction methods 
to estimate and compare the spending outcomes in 3 hypothetical scenarios: one in which all beneficiaries are in states without Medigap regulations, another in 
which all beneficiaries are in states with community rating only, and a third in which all beneficiaries are in states with both community rating and guaranteed is-
sue. All outcomes are presented in $ except for the share of OOP spending, which is presented as a proportion of the sum of OOP spending and Medicare spending.
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suggestive evidence that state-level Medigap regulations may 

amplify the moral hazard effects. This may be due to the Medigap 

regulations increasing premiums, possibly resulting in discretionary 

high health care needs and encouraging excessive health care 

utilization. Although we found few differences in observable health 

status between TM-only and TM + Medigap beneficiaries, there may 

be unobservable differences that we cannot capture. On the other 

hand, the level of health care spending for MA beneficiaries was 

relatively low. Because MA providers are paid on a capitated basis 

rather than for each service performed, this creates the incentive 

for them to be efficient in their approach to care.20-22

Our findings have important policy implications for designing 

Medigap regulations. Although the state-level Medigap regulations 

are designed to protect against catastrophic expenses, these led to 

unintended consequences by potentially amplifying moral hazard. 

Indeed, there are several proposals that are intended to improve 

efficiency of the Medigap program. Some proposals intend to apply 

a premium surcharge or excise tax on Medigap premiums.17 However, 

policy makers should consider how these changes to the Medigap 

program also affect the financial protection provided to Medicare 

beneficiaries. The additional state-level Medigap regulations allow 

Medicare beneficiaries to have access to Medigap, whereas these also 

lead to higher Medigap premiums, which may place further limits 

on insurance coverage for Medicare beneficiaries with low income. 

Furthermore, this may induce additional adverse consequences by 

continuing to raise Medigap premiums and consequently falling into 

a death spiral, which may in turn eliminate an important safety valve 

for Medicare beneficiaries to protect against catastrophic expenses.

Limitations

Our study had limitations. The MCBS provides a relatively small 

sample size, especially for small states, and thus this may limit 

our ability to perform a representative cross-state comparison of 

Medigap regulations. However, prior research found similar results 

using large administrative or claims data sets.3,23 Moreover, we merely 

assessed the associations of state-level Medigap regulations with 

insurance coverage and health care spending at the time of being 

fully implemented. Thus, it is less known whether the Medigap 

regulation passed because Medigap played a smaller role in the states 

historically or whether Medigap played a smaller role  because of the 

regulation. Furthermore, states with different Medigap regulatory 

regimes may differ in various ways. For example, Medigap premiums 

differ by plan and insurance provider. Also, state-level differences 

may exist in insurance markets, which might lead to biased results. n

CONCLUSIONS
Our findings suggest that additional state-level Medigap regulations 

are correlated with lower TM + Medigap enrollment and higher MA 

enrollment. Policy makers should consider the potential effects on 

insurance coverage, premiums, financial protection, and moral 

hazard when designing Medigap regulations.

Author Affiliations: Department of Health Management and Policy, Dornsife 
School of Public Health, Drexel University (SP), Philadelphia, PA; Department 
of Health Convergence, College of Science and Industry Convergence, Ewha 
Womans University (SP), Seoul, Republic of Korea; Department of Medical Ethics 
and Health Policy, Perelman School of Medicine, University of Pennsylvania 
(NBC), Philadelphia, PA.

Source of Funding: This work was supported by grant R01 AG049815 from the 
National Institutes of Health.

Author Disclosures: The authors report no relationship or financial interest 
with any entity that would pose a conflict of interest with the subject matter of 
this article.

Authorship Information: Concept and design (SP, NBC); acquisition of data 
(NBC); analysis and interpretation of data (SP, NBC); drafting of the manuscript 
(SP); critical revision of the manuscript for important intellectual content (SP, 
NBC); statistical analysis (SP, NBC); obtaining funding (NBC); administrative, 
technical, or logistic support (NBC); and supervision (NBC).

Address Correspondence to: Sungchul Park, PhD, Department of Health 
Management and Policy, Dornsife School of Public Health, Drexel University, 
Nesbitt Hall, 3215 Market St, Philadelphia, PA 19104. Email: smp462@drexel.edu.

REFERENCES
1. State of Medigap: trends in enrollment and demographics. AHIP. June 2020. Accessed September 1, 2021. 
https://www.ahip.org/documents/AHIP_State_of_Medigap-2020.pdf
2. Boccuti C, Jacobson G, Orgera K, Neuman T. Medigap enrollment and consumer protections vary across 
states. Kaiser Family Foundation. July 11, 2018. Accessed September 1, 2021. https://www.kff.org/medicare/
issue-brief/medigap-enrollment-and-consumer-protections-vary-across-states/
3. Curto V. Pricing regulations in individual health insurance: evidence from Medigap. Becker Friedman Institute 
for Economics at the University of Chicago. June 13, 2018. Accessed September 1, 2021. https://bfi.uchicago.edu/ 
working-paper/pricing-regulations-in-individual-health-insurance-evidence-from-medigap/
4. Wolfe JR, Goddeeris JH. Adverse selection, moral hazard, and wealth effects in the Medigap insurance 
market. J Health Econ. 1991;10(4):433-459. doi:10.1016/0167-6296(91)90024-h
5. Ettner SL. Adverse selection and the purchase of Medigap insurance by the elderly. J Health Econ. 
1997;16(5):543-562. doi:10.1016/s0167-6296(97)00011-8
6. Starc A. Insurer pricing and consumer welfare: evidence from Medigap. RAND J Econ. 2014;45(1):198-220.
7. Fang H, Keane MP, Silverman D. Sources of advantageous selection: evidence from the Medigap insurance 
market. J Polit Econ. 2008;116(2):303-350. doi:10.1086/587623
8. Keane MP, Stavrunova O. Adverse selection, moral hazard and the demand for Medigap insurance. J Econom. 
2016;190(1):62-78. doi:10.1016/j.jeconom.2015.08.002
9. Lo Sasso AT, Lurie IZ. Community rating and the market for private non-group health insurance. J Public Econ. 
2009;93(1-2):264-279. doi:10.1016/j.jpubeco.2008.07.001
10. Bundorf MK, Simon KI. The effects of rate regulation on demand for supplemental health insurance.  
Am Econ Rev. 2006;96(2):67-71. doi:10.1257/000282806777212279
11. Meyers DJ, Durfey SNM, Gadbois EA, Thomas KS. Early adoption of new supplemental benefits by Medicare 
Advantage plans. JAMA. 2019;321(22):2238-2240.
12. Park S, Langellier BA, Burke RE. Telehealth benefits offered by Medicare Advantage plans in 2020. Med Care. 
2021;59(1):53-57. doi:10.1097/MLR.0000000000001408
13. Trish E, Ginsburg P, Gascue L, Joyce G. Physician reimbursement in Medicare Advantage compared with 
traditional Medicare and commercial health insurance. JAMA Intern Med. 2017;177(9):1287-1295.  
doi:10.1001/jamainternmed.2017.2679
14. Baker LC, Bundorf MK, Devlin AM, Kessler DP. Medicare Advantage plans pay hospitals less than traditional 
Medicare pays. Health Aff (Millwood). 2016;35(8):1444-1451. doi:10.1377/hlthaff.2015.1553
15. Rice T, Snyder RE, Kominski G, Pourat N. Who switches from Medigap to Medicare HMOs? Health Serv Res. 
2002;37(2):273-290. doi:10.1111/1475-6773.023
16. McLaughlin CG, Chernew M, Taylor EF. Medigap premiums and Medicare HMO enrollment. Health Serv Res. 
2002;37(6):1445-1468. doi:10.1111/1475-6773.10832
17. Cabral M, Mahoney N. Externalities and taxation of supplemental insurance: a study of Medicare and 
Medigap. Am Econ J Appl Econ. 2019;11(2):37-73. doi:10.1257/app.20160350
18. Cubanski J, Koma W, Damico A, Neuman T. How much do Medicare beneficiaries spend out of pocket on 
health care? Kaiser Family Foundation. November 4, 2019. Accessed September 1, 2021. https://www.kff.org/
medicare/issue-brief/how-much-do-medicare-beneficiaries-spend-out-of-pocket-on-health-care/
19. Staiger D, Stock JH. Instrumental variables regression with weak instruments. Econometrica. 
1997;65(3):557-586. doi:10.2307/2171753
20. Huckfeldt PJ, Escarce JJ, Rabideau B, Karaca-Mandic P, Sood N. Less intense postacute care, better 
outcomes for enrollees in Medicare Advantage than those in fee-for-service. Health Aff (Millwood). 
2017;36(1):91-100. doi:10.1377/hlthaff.2016.1027
21. Park S, White L, Fishman P, Larson EB, Coe NB. Health care utilization, care satisfaction, and health status 
for Medicare Advantage and traditional Medicare beneficiaries with and without Alzheimer disease and related 
dementias. JAMA Netw Open. 2020;3(3):e201809. doi:10.1001/jamanetworkopen.2020.1809
22. Park S, Larson EB, Fishman P, White L, Coe NB. Health care utilization, process of diabetes care, care sat-
isfaction, and health status in patients with diabetes in Medicare Advantage vs traditional Medicare. Med Care. 
2020;58(11):1004-1012. doi:10.1097/MLR.0000000000001390
23. Meyers DJ, Trivedi AN, Mor V. Limited Medigap consumer protections are associated with higher reenroll-
ment in Medicare Advantage plans. Health Aff (Millwood). 2019;38(5):782-787. doi:10.1377/hlthaff.2018.05428 

Visit ajmc.com/link/88860 to download PDF and eAppendix



eAppendix  

Exclusion Criteria 

We excluded those who were eligible for Medicaid, those whose original Medicare eligibility 

was attributable to disability or end-stage renal disease, those who died within the year, those 

with employer-sponsored health insurance, and those who switched coverage within the year. 

We also excluded those with both Medigap and MA; this must be due to reporting error since 

Medigap insurers are forbidden from selling Medigap to MA beneficiaries.  

 

Instrumental Variables 

There may be multiple factors affecting insurance coverage, but premiums are certainly 

important in at least two aspects. First, high premiums can be a barrier to enrollment. Second, 

premiums are determined based on characteristics of enrollees. This suggests that premiums are 

affected by selection of enrollees into insurance coverage, and thus may substantially vary 

because state-level Medigap regulations may lead to differences in insurance coverage. In 2018, 

the average monthly Medigap premium across plans was $152. However, MA plans charge 

relatively low premiums. Approximately 56 percent of MA beneficiaries had no premium for 

their MA plans (Jacobson, Damico, and Neuman 2018). Among MA beneficiaries paying 

premiums, the average monthly premium was $70. Taken together, these suggest that the varying 

magnitude of selection attributable to the state-level Medigap regulations would undermine 

direct comparison of insurance coverage and health care spending for Medicare beneficiaries by 

the state-level Medigap regulations.  

We used an instrumental variable (IV) approach to control for unmeasured confounding 

due to selection bias. We used state-specific Medigap regulations as an instrument for the 

average monthly Medigap premiums. It is hypothesized that states with more regulatory 

Medigap regimes are positively related to higher Medigap premiums, but is presumed that the 

regulations themselves are not directly related with insurance coverage and health care spending, 

only through the increase in premiums.  

We included the following three types of state-specific Medigap regulations: states 

without Medigap regulations, states with community rating only, and states with both community 

rating and guaranteed issue. Our study included 37 states without Medigap regulations 

(Alabama, Arizona, Arkansas, California, Colorado, Washington DC, Florida, Georgia, Illinois, 



Indiana, Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan, Mississippi, Missouri, 

Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, North Carolina, Ohio, 

Oklahoma, Pennsylvania, Rhode Island, South Carolina, South Dakota, Tennessee, Texas, Utah, 

Virginia, West Virginia, Wisconsin, and Wyoming), three states with community rating only 

(Minnesota, Vermont, Washington), and three states with both community rating and guaranteed 

issue (Connecticut, Massachusetts, and New York). Eight other states were excluded from our 

analysis because there were no observations after applying for the exclusion criteria described 

above. There were no changes in state-level Medigap regulations during the study period, 

preventing us to compare different regulatory regimes within a state. 

The instrument must satisfy two conditions: to be statistically strong and validly excluded 

from the main equation. To evaluate whether the instrument was strong, we examined the 

relationship with the instrument and then examined F statistics, where greater than ten 

traditionally indicates a strong instrument. It is difficult to directly evaluate the relationship 

between the instrument and unmeasured confounders. To evaluate whether the instrument was 

valid, instead we examined the association between the instrument and measured confounders. 



eAppendix Table. Outcomes of Medicare beneficiaries in states without Medigap regulations, 

states with community rating only, and states with both community rating and guaranteed issue, 

2010-2016. 

 States without regulation States with community rating 
only 

States with both community 
rating and guaranteed issue 

Outcomes TM only 
(n=5306) 

TM + 
Medigap 
(n=3663) 

MA 
(n=5202) 

TM 
only 
(n=325) 

TM + 
Medigap 
(n=259) 

MA 
(n=467) 

TM 
only 
(n=305) 

TM + 
Medigap 
(n=327) 

MA 
(n=535) 

Enrollment 
rate, % 

23.3 38.5 38.3 21.8 30.9 47.3 23.4 28.3 48.3 

Medicare 
spending, 
Mean (SD) 

9921 
(21488) 

11541 
(21990) 

6029 
(15327) 

5201 
(11142) 

9933 
(15618) 

5575 
(11915) 

11800 
(18757) 

12869 
(21283) 

5545 
(11528) 

OOP 
spending, 
Mean (SD) 

6039 
(9152) 

9168 
(12667) 

2583 
(3318) 

4193 
(5291) 

8563 
(8156) 

3124 
(3957) 

5704 
(8053) 

10723 
(13612) 

2727 
(3311) 

OOP as % of 
family 
income, 
Mean (SD) 

0.56 
(0.25) 

0.55 
(0.18) 

0.47 
(0.29) 

0.67 
(0.25) 

0.58 
(0.18) 

0.55 
(0.30) 

0.48 
(0.27) 

0.55 
(0.19) 

0.48 
(0.29) 

Inpatient 
spending, 
Mean (SD) 

2783 
(12733) 

2769 
(11714) 

1516 
(7872) 

1744 
(7176) 

2074 
(7937) 

1593 
(7020) 

2713 
(9935) 

3237 
(10296) 

1439 
(6881) 

Outpatient 
spending, 
Mean (SD) 

1482 
(5442) 

1564 
(5016) 

693 
(3389) 

1387 
(3606) 

2058 
(4481) 

888 
(4261) 

1962 
(6041) 

1866 
(6385) 

579 
(2775) 

Medical 
provider 
spending, 
Mean (SD) 

3469 
(6102) 

4564 
(11005) 

1604 
(4300) 

2340 
(3523) 

4119 
(5355) 

1414 
(2502) 

3044 
(4457) 

4721 
(7179) 

1389 
(2652) 

Abbreviations: Two-stage least squares, 2SLS; TM, traditional Medicare; MA, Medicare 

Advantage; OOP; out-of-pocket. 
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