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isasters, whether natural or man-made,' may impact
care delivery and, in turn, the quality of care received by
individuals. Disasters could impact health care delivery
in multiple ways: They may lead to more people seeking urgent or
emergent care, straining the health care system’s ability to provide
routine ambulatory chronic disease management or preventive care
services; they may displace individuals, rendering them unable to
receive care from their usual community providers and requiring
them to establish new relationships with providers; individuals
may leave needed medications behind while evacuating, which can
exacerbate chronic diseases; disasters can cause power outages,
limiting the ability of hospitals and medical facilities to operate at
full capacity or provide their typical level of care; and entire medical
facilities that provide ambulatory care services may temporarily
close, requiring individuals to find new service locations.?
Natural disasters are increasing in frequency and intensity,
partially as a result of climate change.** Disasters such as hurricanes,
earthquakes, floods, and fires could impact the quality of care
delivered in multiple ways. This is particularly true forambulatory
care providers, which have less infrastructure and surge capacity
than hospitals. If individuals are displaced or unable to remain
in their homes, they may be less likely to get preventive care
services or fill their medications on time. Strain on the health
care system and damages to infrastructure may force patients
to wait longer than usual to receive routine services, impacting
both their utilization and experiences of health care. This in
turn can impact performance scores because quality measures
used in performance accountability initiatives include patient
experience and clinical process and outcome measures.’ The
impact disasters might have on ambulatory care delivered and
on quality measure scores used in performance accountability
initiatives (which predominantly measure ambulatory care) is
not well understood. A better understanding of the effects of
disasters on clinical care delivery has implications for value-based
payment systems and other pay-for-performance programs that
measure, hold accountable, and reward or penalize providers for
their quality performance.

ABSTRACT

OBJECTIVE: To describe the effect of geographically limited
disasters on health plan (ie, contract) quality performance
scores using a broad set of clinical quality and patient
experience measures.

STUDY DESIGN: Retrospective analyses to assess the
impact of disasters on Medicare Advantage contracts’
quality-of-care performance scores in 2017 and 2018 for
11 Part C clinical quality and patient experience measures
used in the Medicare Advantage Star Ratings.

METHODS: We calculated each Medicare Advantage
contract’s disaster exposure using the percentage of the
contract’s beneficiaries residing in a Federal Emergency
Management Agency-designated disaster area during

the measurement period. Using linear mixed models, we
estimated the association between contract-level disaster
exposures and performance scores during the performance
period measured, with random effects for contract and fixed
effects for year, contract characteristics, and the disaster
exposure, using repeated cross-sectional data on contracts
from 2016 to 2018.

RESULTS: We found no evidence that geographically
limited disasters meaningfully affected contract quality
performance scores. The disasters studied were associated
with statistically significant but small changes in
performance scores for 1 of 11 measures in both years.

CONCLUSIONS: The lack of evidence that being in a
disaster-affected area had a meaningful negative impact on
quality measure performance suggests that performance
measurement programs are robust to the impact of short-
term localized disasters and continue to function as intended.
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Even short-term disasters could have long-
lasting impacts on the availability of health care
in the affected communities. The 2017 Tubbs
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TAKEAWAY POINTS

This study examines the impact of geographically limited disasters on health care quality

Fire shut down every Sutter Health facility in

performance scores of Medicare Advantage contracts.

Sonoma County, California, and although most » There is limited impact of examined disasters on performance scores on a broad set of

facilities had reopened within 2 weeks, the
largest Sutter Health medical office building in

v

the county, seeing more than 700 patients per
day, was badly damaged and remained closed

v

for months following the fire.® A full 4 years
after the Camp Fire in Paradise, California,
the town still lacked a fully staffed hospital.”®

quality-of-care measures.

This information is vital to policy makers and the sponsors of performance measurement
programs because providers are concerned that measurements taken during disasters
will penalize them; however, we find scores did not meaningfully worsen in the context of
localized disasters.

The lack of impact on performance indicates the system is resilient to geographically lim-
ited disasters, and given the lack of negative effects on performance, measurement could
continue uninterrupted without adverse consequences for providers.

Areview of the common themes from natural

disasters (mostly hurricanes and earthquakes)

that directly affect hospitals and health systems via damage to
physical infrastructure or degradation of resources found that
common barriers to successful disaster response include loss of
power, water, heating and ventilation, communications, health
information technology, staffing, supplies, and safety and security
as well as structural and nonstructural damage.’ Analyses focused
on the long-term impacts of climate-related weather disasters found
that severe disasters lead to a loss of health care facilities.’* Sponsors
of performance measurement programs have taken actions in recent
years to avoid penalizing plans and providers affected by major
disasters. CMS’ Medicare Advantage (MA) and Part D Star Ratings
program scoring methodology provides a hold-harmless rule for
contracts affected by major disasters; contracts with service areas
covering counties that were both Federal Emergency Management
Agency (FEMA)-declared major disaster Individual Assistance
counties" and where the HHS secretary declared a public health
emergency' are given the higher of the prior- or current-year
measure star as the final star and score for the current year for most
measures. This hold-harmless rule is applied when contracts have
at least 25% of beneficiaries residing in the identified Individual
Assistance counties at the time of a qualifying disaster, hereafter
identified as disaster-affected areas.

Some studies have examined emergency department visits for
disaster-induced injuries and the immediate surge capacity that
accompanies a disaster.?"* However, few studies have examined the
broader impact of disasters on an array of quality-of-care measures
in an ambulatory care setting following a disaster. Geographically
limited disasters are common and increasing in frequency; in this
article, we explore the impact of geographically limited disasters on
quality performance scores and the implications for performance
accountability programs.

Having a better understanding of how disasters affect performance
scores could help sponsors of performance measurement and
accountability programs improve whether and how these programs
account for disasters when measuring provider performance during
the disaster-affected measurement period. To that end, we explore
the impact of geographically limited disasters on the annual perfor-
mance scores on a broad set of ambulatory quality-of-care measures

used to assess MA contract performance to better understand
which areas of quality performance may be meaningfully affected
by disasters. Such information is vital to policy makers and the
sponsors of performance measurement programs—who need to
understand the implications of holding providers accountable for
achieving high performance (eg, through value-based payment and
public reporting) during disruptions that may affect health care
delivery—and for measuring performance accurately.

To evaluate the impact of disasters on quality performance,
we examined changes in performance scores that are measured
and reported annually for consumers and plan sponsors and are
used to determine Quality Bonus Program payments and rebates
to MA contracts. We assessed the effects as a function of the
percentage of health plan enrollees residing in disaster-affected
areas. We used publicly available national performance data from
MA contracts (ie, health plans) from 2016 to 2018 (a pre-COVID-19
pandemic period during which disaster policies were in effect for
MA), examining performance on a set of widely used, nationally
endorsed quality-of-care measures (process, patient experience,
outcome, and intermediate outcome measures).

METHODS

We used MA quality measure scores representing care delivered in
2016 through 2018, using 2016 as the baseline year (ie, comparison
year, prior to the implementation of the disaster policy in the MA
program, which began in 2017). Specifically, we estimated the
relationship between contract-level disaster exposure and quality
measure performance scores in 2017 (the year of implementation of
the disaster policy in the MA program), with 2016 as a baseline or
comparison year, and repeated the analysis for 2018 performance
scores (with 2017 as the baseline year) to draw conclusions about
the impact of disasters on quality measure performance scores.
We used CMS-supplied information on disaster exposure to
conform with CMS’ disaster-designation definition for the MA
and Part D Star Ratings program.’> CMS calculates each contract’s
disaster exposure as the percentage of MA contract enrollees who
resided in a disaster-affected area, specifically a FEMA-designated
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TABLE 1. Measures Used as Outcomes to Assess Impacts of Disasters
on Quality of Care and the Number of Contracts Used in Each Analysis

N, N,
Measure Source 2016-2017 2017-2018
Annual Flu Vaccine CAHPS 365 371
Care Coordination CAHPS 358 362
Diabetes Care-Eye Exam HEDIS 381 387
Getting Care Quickly CAHPS 365 371
Getting Needed Care CAHPS 363 366
Plan All-Cause Readmissions HEDIS 364 371
Rheumatoid
Arthritis Management HEDIS 300 310
Improving Bladder Control HEDIS/HOS 31 322
Monitoring Physical Activity HEDIS/HOS 359 380
Reducing the Risk of Falling HEDIS/HOS 342 364

CAHPS, Consumer Assessment of Healthcare Providers and Systems;
HEDIS, Healthcare Effectiveness Data and Information Set; HOS, Health
Outcomes Survey.

Individual Assistance county" where the HHS secretary declared a
public health emergency and issued a Section 1135 waiver' (waivers
are issued to ensure that during an emergency, sufficient health care
items and services are available)'® during the performance year.""
Calculating the percentage of MA contract enrollees who resided in
disaster-affected service areas during the measurement year required
alist of disaster-affected counties, the time frame for each disaster
(eg, start and end dates of the incident), and enrollment totals by
county within the service areas covered by the contract and each
disaster.” Enrollment counts associated with each disaster come
from the MA monthly enrollment file that most closely matches
the disaster period (information obtained from Identification of
Contracts Affected by Disaster in Star Ratings Technical Notes)."”
If a contract was affected by multiple disasters with different time
frames in the performance year, the mean of each time frame’s
enrollment counts was calculated. The number of enrollees in
disaster-affected service areas was divided by the total number
of enrollees to produce the percentage of enrollees residing in a
disaster-affected service area for each contract.

Our analysis thus covers the 3 most recent years of prepandemic
data. The use of annual performance scores is inherent to the policy
question we are asking, as scores used in accountability initiatives
such as the MA Star Ratings, Hospital Value-Based Purchasing
Program,'® and the National Committee for Quality Assurance’s
Quality Compass® routinely are annual calculations from patient
data covering periods of 1 or more years.

Outcome Measures

Thirty-four Medicare Part C quality-of-care measures were used to
measure contract performance in at least 1 of the measurement years
2016 through 2018 in MA Star Ratings. From this set of 34 measures,
we selected a broad range of ambulatory care services and measures

of access to care and care coordination for analysis, excluding
measures based on several factors. Measures were initially screened
for inclusion based on factors described in eAppendix Table 1
(eAppendix available at ajmc.com). We focused on measures that
correspond to care delivered by ambulatory care providers or care
providers in the disaster-affected communities. Because financial
incentives are tied to performance on measures included in Star
Ratings, we examined the effects on measures that were in the Star
Ratings for all 3 years in the measurement period. This excluded
3 measures that transitioned into or out of the Star Ratings over the
3-year measurement period. We also excluded 2 Medicare Health
Outcomes Survey measures that required data collected across
2 years, 2 measures that had a look-back period exceeding 12 months
(colorectal cancer and breast cancer screening), and 4 measures that
applied only to Special Needs Plans. Seven additional measures were
excluded because they focused on non-care delivery administrative
functions of the plan, such as assessing back-office functions of the
plan orinvolving/being related to customer service; the provision of
these administrative services by MA contracts typically occurs ata
centralized location that is outside the disaster-affected area. Of the
16 remaining measures, 2 were excluded because they were topped
out with average performance at or above 95% of the maximum
score forall 3 years, 1 measure was excluded because less than half
of MA contracts eligible for Star Ratings had measure data across all
3 years, and 2 measures were excluded because they were similar
to other measures included.

Table 1 shows the final set of 11 measures and the number of MA
contracts included in the analyses. Measurement periods ranged
from 5 months to 12 months, as shown in eAppendix Table 1. We
hypothesized that disasters would most affect performance on
measures that require in-person clinical or preventive care (such
as Diabetes Care-Eye Exam) or are time-sensitive (such as Getting
Care Quickly), where temporary disruptions in care delivery would
affect receipt of recommended care.

Statistical Methods

We estimated a linear mixed model with an explanatory variable
representing the proportion of beneficiaries affected by a disaster
in 2017, an indicator variable for measurement year 2017, other
contract characteristics as covariates, and random intercepts for
contract, taking the form:

Y, =a+y,+p1(t=2017)+p,p 1(t=2017) +p.X, +€,

where y, is the outcome (ie, 1 of the 11 measures of health care
quality) observed for contract i in measurement year t; p, is the
proportion of beneficiaries affected by disasters in contractiand year
t;and y~N(0,0%) is a random intercept for contract i that accounts
for contract-level differences in performance and the correlation
across years within contracts. The function 1(t=2017) is equal to 1if
t=2017,and 0 otherwise. The coefficient 3, is the expected change in
the outcome across all contracts from 2016 to 2017, in the absence
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of a disaster. The coefficient §, is the disaster
effect of interest, capturing the impact of the
disaster on performance (B, is the expected
impact on performance for a contract that is
100% affected, relative to that contract being
unaffected). We used the same model to test
the hypotheses that 2018 disasters affected
performance on these measures, using 2017
performance as the baseline for comparison.
The model also accounts for other contract
characteristics that may affect performance,
which are encoded in X,, and include contract
size (ie, number of enrolled beneficiaries)
and contract type (eg, Coordinated Care Plan,
Medical Savings Account, Private Fee for Service,
Special Needs Plan, 1876 Cost Plan).

We used the results from this model to
identify measures with statistically significant

Disaster Impacts on Health Care Quality

TABLE 2. Regression Coefficient Estimates, SEs, and P Values for the Percentage of Contract

Enrollees Who Were Disaster Affected?
2017 disasters 2018 disasters

Estimate SE P

Measure Estimate 13 P

Annual Flu Vaccine -1.3 0.6 .021 -0.5 0.6 432
Care Coordination -0.1 0.2 .638 -0.1 0.3 .627
Diabetes Care-Blood Sugar Control 1.8 1.3 148 1.4 1.1 196
Diabetes Care-Eye Exam -0.9 0.8 .301 -0.2 0.8 .803
Getting Care Quickly -0.6 0.3 .039 -0.8 0.3 .008
Getting Needed Care 0.4 0.3 113 0.2 0.3 423
Plan All-Cause Readmissions -0.1 0.3 743 0.0 0.2 .983
Rheumatoid Arthritis Management 1.4 0.9 104 0.1 0.8 914
Improving Bladder Control -0.4 0.8 .659 0.4 0.9 .655
Monitoring Physical Activity 0.6 0.5 216 1.5 0.5 .007
Reducing the Risk of Falling -0.7 0.8 .375 0.0 0.8 979

2Results quantify the impact of 2017 and 2018 disasters on contract-level quality measure scores on a
0 to 100 scale [eg, percentage points). Estimates shown above are the expected differences (in percent-
age points) in an average contract’s performance if all beneficiaries were affected by disaster vs if none
were affected by disaster. Models adjusted for measure year, number of enrollees, and contract type.

and clinically meaningful disaster effects.

Differences of 1 point on a scale of 0 to 100

are generally considered small, and differences of 3 points are
considered moderate.?*?' We considered differences of 3 points or
greater to be clinically meaningful. A sensitivity analysis was also
run for this model that removed contracts that had any beneficiaries
in disaster-affected service areas in both 2017 and 2018 (between
9% and 10% of contracts across measures).

RESULTS

There were no Section 1135 waivers issued in 2016 in response to
public health emergencies, so no contracts were disaster affected
per the disaster exposure definition."? In 2017, Section 1135 waivers
were issued for the California wildfires, Hurricane Nate, Hurricane
Maria, Hurricane Irma, and Hurricane Harvey; these disasters had
time frames of 5 to 24 days (see eAppendix Table 2) and affected
MA contracts with service areas covering the Individual Assistance
counties. A total of 115 MA contracts (20%) were disaster affected in
2017, with the percentage of enrollees who were disaster affected
in these contracts ranging from 1% to 100%, with a mean of 53%.
In 2018, Hurricane Florence, Hurricane Michael, Typhoon Yutu,
California wildfires, and an earthquake in Alaska had time frames
of 1 to 23 days (eAppendix Table 2) and affected 59 MA contracts
(9%), with the percentage of enrollees disaster affected in these
contracts ranging from 1% to 100%, with a mean of 27%.

None of the 11 measures we examined had an estimated disaster
impact in 2017 that was both statistically significant and of a mean-
ingful (>1 point)®* magnitude (Table 2). Of the 11 measures examined,
only 2 had disaster effects that were statistically significant (Annual
Flu Vaccine and Getting Care Quickly). For both, the magnitude of
the effect was small.?*° We estimated that, compared with a contract
with no enrollees residing in a disaster-affected area, a contract
with all enrollees residing in a disaster-affected area would see an

impact of —1.3 percentage points on the percentage of enrollees
getting the annual flu vaccine and -0.6 percentage points for the
percentage of enrollees reporting getting care quickly.

Analyses of the effects of 2018 disasters confirmed the initial
findings that geographically limited disasters had no meaningful
impact on performance scores. Specifically, only 2 measures had
statistically significant differences in performance (Getting Care
Quickly and Monitoring Physical Activity), but the estimated average
impact was 1.5 points or less in magnitude across both measures.
Results were similar in the sensitivity analysis that excluded a
small number of contracts that were disaster affected in both 2017
and 2018. eAppendix Table 3 includes estimates for regression
coefficients for other contract characteristics included as control
variables in the models.

DISCUSSION

In our examination of quality performance among MA contracts,
we did not find evidence that geographically limited disasters of
short duration meaningfully reduced annual quality performance
scores. The geographically and time-limited disasters studied
were associated with statistically significant but small changes
in performance in both years for only 1 measure. Given the lack of
meaningful impact on performance scores, our findings suggest that
program sponsors may continue to use these measures to evaluate
and compare provider performance in the presence of short-term
localized disasters like those that occurred during the years of our
analysis without a negative impact on those being measured. Our
results also suggest that quality-of-care measure performance data
from a measurement period that includes shorter-term impacts
on health care during a major disaster can continue to be used for
public reporting or payment purposes. Even though the results
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suggest that the effect of localized disasters on contracts is small on
average, program sponsors may still choose to make adjustments
or special rules to ensure that no contracts are penalized, given
that contracts may be differentially affected.

Limitations

Alimitation of our analysis is the range and number of years analyzed
and the particular disasters that occurred. It is possible that some
natural or man-made disasters, particularly those of longer duration
such as Hurricane Katrina, may have more significantand sustained
impact on the delivery of services and quality of care than other
disasters that are more limited in time and geographic scale; our
study period did not include such disasters. Additionally, although
disasters were declared at the county level, a smaller area may have
truly been impacted, but not the entire county. Therefore, our results
cannot be generalized to disasters that are large in scale or duration
(eg, months). Ascertaining the impact of more severe disasters or
the relationship between disaster severity and impact would require
more unique disasters (our analysis included 10 disaster events).
Itis also possible that disasters could differentially affect certain
contracts, such that some are impacted more than others. Our
analyses focused on the impact of disasters on MA contracts, but these
results may not be generalizable to other types of health plans. It is
plausible that certain types of health plans may be more susceptible.
For example, those that contract with providers in the disaster area
that do not have alternative capacity to redirect patients to other
facilities outside the disaster area may be less able to withstand
the shocks to infrastructure, staff, and patients. It is also possible
that larger health systems with multiple care delivery sites that are
proximately located can triage to other sites of care to respond to
care needs in a disaster, shifting patients to unaffected facilities
and providers within their system. Larger health systems may also
have the capability and resources to redeploy personnel between
facilities to create temporary surge capacity. They also may be better
equipped to utilize telehealth services to ensure patients continue
to have care needs met, as small practices are less likely to use
telemedicine than large practices and hospitals affiliated with health
systems are more likely to use telehealth than unaffiliated ones.?>*
Because disasters are somewhat infrequent events and the data are
observational, itis difficult to confidently ascertain the characteristics
of contracts that are more affected by a given disaster. Disasters
may also impact aspects of performance that are not addressed by
the set of measures used in our analysis; however, the measures
we included address a broad set of ambulatory care services from
cancer screening to vaccination and patient experience to gauge
potential differential impacts on a variety of types of care.
Localized disasters are more common than widespread disasters;
although they have been occurring more frequently, localized
disasters have a more limited impact on care delivery in terms of
duration and number of providers affected. Our analyses indicate
that geographically limited disasters do not appear to adversely
affect the quality of care that patients receive across a 5- to 12-month

measurement period, although a disaster that is especially severe
orlong in duration may have greater effects than those we observed
in this study.

CONCLUSIONS

There are several possible explanations for our findings regarding
localized disasters. Health care systems may be able to cope with
localized disasters because many of the services addressed by
the quality measures evaluated are not time sensitive and can be
performed after the disaster. Many measures such as screening and
vaccination measures (which are included in our analysis) allow for
care to be received at any point in the year or over many months.
Although even localized disasters can substantially displace patients
and providers and may directly impede the delivery of care at one or
more facilities, they generally do not impact the long-term provision
of medical care across a large geographic area. It is therefore possible
that the quality measures we studied are affected by disasters in
the short term, but because performance scores for contracts and
other health care entities are generally measured on an annual basis,
impacts of short-term disasters may have a limited impact on scores.
There is some related research to support these findings. An analysis
of hospitalization rates before and after Hurricane Katrina found
that hospitalization rates peaked 6 days after landfall in Orleans
Parish but returned to prelandfall levels within 2 months,? and
analyses including 7 hurricanes between 2005 and 2016 found that
the overall rate of weekly emergency department visits for counties
affected by the hurricanes did not increase significantly from the
prehurricane period to 4 weeks post hurricane.

Although not the focus of this study, the COVID-19 pandemic was
asustained international disaster that had a direct and widespread
impact on the ability of the US health system to deliver care, with
providers pausing the delivery of some services altogether and
limiting in-person interactions. In the first few months of the
pandemic, health care systems stopped providing nonurgent care.?>*
For example, it was difficult to get a routine in-person eye exam for
many months during the pandemic.?®?° Several studies described
the impact of both these initial and acute changes in access to care
and longer-term changes in care during the pandemic on service
delivery, patient experiences, and quality of care.’*3* Although
some research suggests that after the initial impact of the COVID-19
pandemic there was a return to prepandemic levels of outpatient
visits within 6 months to a year,®* staffing impacts were long-lasting
and some aspects of quality of care were reduced for more than
1year.® Our study findings add to building a deeper understanding
of the impact of disasters on health care and indicate that the health
care system may be robust to many kinds of localized disasters. ®
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eAppendix Table 1: Reasons for measure exclusion

Included | Measurement
Measure Name Data Source Reason for Exclusion in Period
Analysis Length
Adult BMI Assessment HEDIS Little variability across contracts No 12 months
9-12 months
depending on
Annual Flu Vaccine CAHPS Yes survey date
Administrative | Transitioned into or out of the
Beneficiary Access and Performance Problems data Star Ratings No 12 months
Breast Cancer Screening HEDIS Lookback period >12 months. No 24 months
Not directly related to health care
Call Center - Foreign Language Interpreter and TTY Availability | Call Center delivery No 5 months
Care Coordination CAHPS Yes 6 months
Applies only to Special Needs
Care for Older Adults - Functional Status Assessment HEDIS Plans No 12 months
Applies only to Special Needs
Care for Older Adults - Medication Review HEDIS Plans No 12 months
Applies only to Special Needs
Care for Older Adults - Pain Assessment HEDIS Plans No 12 months
Transitioned into or out of the
Controlling Blood Pressure HEDIS Star Ratings No 12 months
Colorectal Cancer Screening HEDIS Lookback period >12 months. No 10 years
Not directly related to health care
Complaints about the Health Plan CT™M delivery No 12 months
Not directly related to health care
Customer Service CAHPS delivery No 6 months
Diabetes Care - Blood Sugar HEDIS Yes 12 months
Diabetes Care - Eye Exam HEDIS Yes 12 months
Diabetes Care - Kidney Disease HEDIS Little variability across contracts No 12 months




Getting Appointments and Care Quickly CAHPS Yes 6 months
Getting Needed Care CAHPS Yes 6 months
PartC&D Not directly related to health care Not
Health Plan Quality Improvement Star Ratings delivery No Applicable
Improving Bladder Control HEDIS/HOS Yes 6 months
Required data collected across
Improving Mental Health HOS two years No 24 months
Required data collected across
Improving Physical Health HOS two years No 24 months
Not directly related to health care
Medication Reconciliation Post-Discharge HEDIS delivery No 12 months
Not directly related to health care
Members Choosing to Leave Plan MBDSS delivery No 12 months
Monitoring Physical Activity HEDIS/HOS Yes 12 months
Less than half of MA contracts
eligible for Star Ratings had
measure data across all three
Osteoporosis Management HEDIS years No 6 months
Plan All-Cause Readmissions HEDIS Yes 12 months
Rating of Health Care Quality CAHPS Other similar measures included No 6 months
Enrollment
Rating of Health Plan CAHPS Other similar measures included No period in plan
Reducing risk of Falling HEDIS/HOS Yes 12 months
Not directly related to health care
Reviewing Appeals Decisions IRE delivery No 12 months
Rheumatoid Arthritis Management HEDIS Yes 12 months
Part C Plan Applies only to Special Needs
SNP Care Management Reporting Plans No 12 months
Transitioned into or out of the
Statin Therapy for Patients with Cardiovascular Disease HEDIS Star Ratings No 12 months




eAppendix Table 2: Duration of Disasters

Disaster

Start Date!

End Date!

Duration in Days

California wildfires October 8, 2017 October 31, 2017 24
Hurricane Nate October 6, 2017 October 10, 2017 5
Hurricane Maria September 16, 2017 | September 22, 2017 7
Hurricane Irma September 4, 2017 | September 20, 2017 17
Hurricane Harvey August 23, 2017 | September 15, 2017 24
Hurricane Florence | September 7, 2018 | September 29, 2018 23
Hurricane Michael October 7, 2018 October 19, 2018 13
Typhoon Yutu October 24, 2018 October 26, 2018 3
California wildfires | November 8, 2018 | November 25, 2018 18
Alaska earthquake | November 30, 2018 | November 30, 2018 1

1Start and end dates for each disaster were obtained from each FEMA Disaster Declaration




eAppendix Table 3: Regression coefficients for contract characteristics

2017 Disasters

2018 Disasters

Estimate SE p Estimate | SE p
Annual Flu Vaccine
Measurement year 2017 1.2| 0.2| 0.000 -0.9 0.2 | 0.000
Enrolled (per 100K) 03] 02| 0.199 0.5]0.3| 0.049
Ratings Type 0.000 0.001
1876 Cost 46| 25| 0.062 55]29| 0.055
MSA -13.2| 5.6 | 0.020 -12.6 | 5.7 | 0.027
PFFS -1.8| 3.6 | 0.619 0.2]3.6| 0.963
SNP -26| 0.7 0.000 -2.2 1 0.7 | 0.002
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Care Coordination
Measurement year 2017 -0.1| 0.1 0.096 -0.20.1| 0.016
Enrolled (per 100K) 0.1| 0.0| 0.000 0.1]0.0| 0.000
Ratings Type 0.000 0.000
1876 Cost 16| 0.6 0.013 1510.7| 0.039
MSA 1.0 15| 0512 06|14 0.702
PFFS 03| 09| 0.783 0.1]09]| 0.925
SNP -0.7| 0.2 0.000 -0.8 0.2 | 0.000
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Diabetes Care - Blood Sugar
Control
Measurement year 2017 1.7 05| 0.000 -2.2 0.4 | 0.000
Enrolled (per 100K) 14| 0.4 0.000 1.3 0.3 | 0.000
Ratings Type 0.190 0.000
1876 Cost 42| 33| 0.205 34132 0.290
ISNP 59| 72| 0.409 -22.6 | 55| 0.000
MSA 91| 7.2 0.209 -10.1 | 6.7 | 0.132
PFFS 37| 46| 0425 -3.7 43| 0.390
SNP -1.7| 1.0 0.095 -2.00.9 | 0.027
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Diabetes Care - Eye Exam
Measurement year 2017 23| 03| 0.000 -2.210.3| 0.000
Enrolled (per 100K) 04| 03] 0.148 0.7]10.3| 0.021
Ratings Type 0.002 0.001
1876 Cost 51| 29| 0.079 46|3.0| 0.121
ISNP 6.7 6.4 0.293 -14 45| 0.751
MSA -105| 6.4 | 0.100 -10.4 | 6.2 | 0.092
PFFS -98| 4.1 0.017 -9.2 39| 0.019
SNP 22| 09| 0.010 2.410.8| 0.003




2017 Disasters

2018 Disasters

Estimate SE p Estimate | SE p
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Getting Care Quickly
Measurement year 2017 04| 01| 0.001 0.0/0.1| 0.680
Enrolled (per 100K) -0.1| 0.1 0.485 0.1(0.1| 0.620
Ratings Type 0.000 0.000
1876 Cost 42| 11| 0.000 38|12 | 0.001
MSA 41| 25| 0.093 3.7]123]| 0.109
PFFS 02| 16| 0.895 -0.3 15| 0.847
SNP -2.0| 0.3 | 0.000 -1.410.3| 0.000
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Getting Needed Care
Measurement year 2017 -0.1| 0.1 0.128 0.0/0.1| 0.819
Enrolled (per 100K) 0.2| 0.0| 0.000 0.2]0.0| 0.000
Ratings Type 0.000 0.000
1876 Cost 21| 08| 0.015 1.8 /09| 0.048
MSA 1.2 19| 0.533 16|18 | 0.375
PFFS 09| 12| 0462 08| 11| 0.455
SNP -14| 0.3 | 0.000 -1.11 0.2 | 0.000
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Plan All-Cause Readmissions
Measurement year 2017 -04| 0.1 | 0.006 1.2 0.1 | 0.000
Enrolled (per 100K) -0.1| 0.0 0.000 0.0 0.0| 0.000
Ratings Type 0.104 0.333
ISNP 01| 12| 0.948 -0.7 16| 0.648
MSA 27| 12| 0.025 0.1]10]| 0.893
PFFS 1.0 08| 0.191 091]0.7| 0.160
SNP 02| 02| 0.186 0.3]0.2| 0.099
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Rheumatoid Arthritis
Management
Measurement year 2017 05| 03] 0112 -05(10.3| 0.079
Enrolled (per 100K) 04| 02| 0.054 0.4]0.2]| 0.041
Ratings Type 0.000 0.002
1876 Cost 80| 24| 0.001 10.5|2.8| 0.000
PFFS -1.3| 26| 0.621 -0.1| 25| 0.955
SNP -25| 0.6 | 0.000 -0.5| 0.6 | 0.440
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000
Improving Bladder Control
Measurement year 2017 -05| 03| 0.086 -04 (03| 0171




2017 Disasters

2018 Disasters

Estimate SE p Estimate | SE p
Enrolled (per 100K) -0.1| 0.1 0.340 -0.1/0.1| 0.519
Ratings Type 0.215 0.211
1876 Cost -0.8| 15| 0.588 -1.6 | 1.4 | 0.256
MSA 02| 29| 0.957 08]29]| 0.794
PFFS -3.9| 19| 0.038 -4.0|1.8| 0.032
SNP -0.7| 05| 0.164 -0.1| 05| 0.794
CCP (reference type) 0.0 0.0| 0.000 0.0 (0.0 0.000
Monitoring Physical Activity
Measurement year 2017 01| 02| 0.780 -0.410.2| 0.044
Enrolled (per 100K) 03] 02| 0.092 0.3]0.2| 0.097
Ratings Type 0.000 0.000
1876 Cost -1.8| 1.7 | 0.299 -2.711.7| 0.115
ISNP -0.7| 3.0| 0.818 -45 34| 0.179
MSA -6.8| 3.6 | 0.062 -6.4 | 35| 0.073
PFFS -9.7| 23| 0.000 -9.1|2.3| 0.000
SNP 03| 05| 0.539 0.7105]| 0.170
CCP (reference type) 0.0 0.0| 0.000 0.0 0.0 | 0.000
Reducing the Risk of Falling
Measurement year 2017 -09| 0.3| 0.002 -0.3|0.3| 0.258
Enrolled (per 100K) -0.5| 0.2| 0.042 -0.4 0.2 | 0.062
Ratings Type 0.000 0.000
1876 Cost -22| 23| 0332 -1.7 123 | 0.459
MSA -149 | 4.7 | 0.002 -16.9 | 49| 0.001
PFFS -40| 3.0| 0.188 -2.2 31| 0.490
SNP 82| 0.7| 0.000 8.710.7| 0.000
CCP (reference type) 0.0| 0.0| 0.000 0.0 0.0| 0.000




eAppendix Table 4:

Contract characteristics by Star Ratings year

2018 Star 2019 Star 2020 Star 2021 Star
Ratings Ratings Ratings Ratings
Number of
contracts 382 410 395 380
46,895.9 50,851.9 55,436.3 60,464.8
Enrollment (109,051.3) (128,707.7) (149,637.9) (163,884.9)
Percent Affected 0(0) 1.3(10.4) 13.9 (31.6) 29 (11.7)
Ratings type
1876 Cost 2.9% 2.7% 2.3% 2.4%
CCP 47.6% 48.3% 48.4% 46.3%
ISNP 0.5% 0.7% 0.3% 0.3%
MSA 0.5% 0.5% 0.5% 0.5%
PFFS 1.3% 1.2% 1.3% 1.3%
SNP 47.1% 46.6% 47.3% 49.2%

Descriptive statistics on contracts which contributed to the analysis of one or more
outcome measures by Star Ratings year.

Data from the three measure years discussed in this paper informed annual Star
Ratings as follows: Measure year 2016 data informed the 2018 Star Ratings for
HEDIS measures and 2019 Star Ratings for HEDIS/HOS measures, measure year
2017 data informed the 2019 Star Ratings for HEDIS measures and 2020 Star Ratings
for HEDIS/HOS measures, and measure year 2018 data informed the 2020 Star
Ratings for HEDIS measures and 2021 Star Ratings for HEDIS/HOS measures.
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