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To:  Members of the MaineCare Redesign Task Force

Fr: Hilary Schneider, State Director of Government Relations and Advocacy, American
Cancer Society Cancer Action Network (373.3707, email: hilary.schneider@cancer.org)

Date: December 11, 2012

Re:  Task Force Recommendations Draft Report

The American Cancer Society Cancer Action Network (ACS CAN) is nonprofit, nonpartisan
advocacy affiliate of the American Cancer Society. ACS CAN supports evidence-based policy
and legislative solutions designed to eliminate cancer as a major health problem.

ACS CAN would like to commend the members of the MaineCare Redesi gn Task Force for their
careful consideration of a wide variety of possible strategies, especially your efforts to eensider
avoid recommending short-term cost savings that could result in higher costs and poor health
outcomes down the road. The provision of health benefits should not just be about dollars and
cents, but also about promoting access to high-quality, evidence-based care. Promoting evidence-
- based disease prevention through coverage is a critical step in redesigning our health care system
from one that focuses on costly treatment of disease to one that promotes health and wellness at a
lower overall cost.

According to a September 2011 report released by the American Cancer Society Cancer Action
Network and partner organizations, more than 1 in 5 Maine cancer patients rely on Medicaid for
health coverage. This equates to nearly 10,000 Mainers, almost 5,000 of whom are adults
between the ages of 19-64. MaineCare also helps to provide access to important prevention and
screening services by providing coverage for mammograms, pap tests, colonoscopies, and
tobacco cessation. Studies have shown that coverage for these services results in a higher
likelihood to use them. Without access to such prevention and screening services, more people
will end up with cancer and will be diagnosed at later stages of the disease, thereby increasing in
higher costs to treat the disease and Jowering the chances of survival.

For these reasons, we strongly supportt the Task Force’s inclusion of covering tobacco cessation
products for all eligible populations as the elimination of this coverage for non-pregnant women
will likely result in higher costs of treating tobacco-related illness.

Tobacco Cessation Coverage

First, the draft report should be revised to make it clear that only tobacco cessation product
coverage was eliminated in 2012 for non-pregnant women. Individual counseling is covered with
limits on the annual number of counseling sessions. The report description on page 31 makes it
sound like all smoking cessation services were eliminated effective October 1 except for
pregnant women. Accordingly, we would like to ask that the cost estimates for restoring
coverage are only including tobacco product coverage restoration as the cost estimates are higher




than the savings estimates that were included in the FY 13 budget proposal when they
were eliminated.

We are disappointed that efforts were not made to estimate associated cost-savings in the
mid- and long-terms if cessation product coverage was restored. Attached are cost-
savings methodologies used by the Massachusetts Department of Public Health, which I
provided to the Task Force in September. It seems reasonable that we could use similar
methodologies in Maine to calculate estimated savings. Based on return on investment
estimates calculated by George Washington University, it seems likely that savings in
SFY 14 and SFY 15 would outweigh costs of restoring the benefit. Morcover, under the
Affordable Care Act, states that provide preventive services graded “A” or “B” by the U.S.
Preventive Services Task Force, which includes smoking cessation, in their Medicaid
program benefits will receive a | percent increase in the FMAP.

As [ stated in public comments to this Task Force in September, providing evidence-
based coverage for tobacco cessation to all MaineCare members is sound health and
fiscal policy. Tobacco use remains the single largest preventable cause of disease and
premature death in the United States. Moreover, since tobacco use is highest among those
with less education and Jower incomes, smoking also contributes to greater health
disparities. Accordingly, individuals enrolled in Medicaid suffer from smoking-related
death and disease in greater numbers than the rest of the population.

Approximately 42% of individuals enrolled in MaineCare smoke.' This is compared to a
smoking rate of 18% for Maine adults not enrolled in MaineCare.” Moreover, 10.6% of
MaineCare expenditures, which is equivalent to $216 million, are attributed to tobacco
use. Moreover, children in low-income families or who have a parent that smokes have a
higher chance of becoming smokers themselves. Tobacco use increases the risk of at least
15 types of cancer. Thirty percent of all cancer deaths, including 87 percent of lung
cancer deaths, can be attributed to using tobacco. Thirty percent of all cancer deaths are
due to tobacco use alone. According to the 2011 Maine CDC Behavioral Risk Factor
Surveillance System survey (BRFSS), 63% of MaineCare smokers have a desire to quit
smoking, compared to 49% of Maine adults not enrolled in MaineCare.

Despite these staggering figures, we know that there are smart investments that can be
made to decrease tobacco use and increase population-wide smoking cessation rates.
Individuals with insurance coverage for tobacco cessation services are 40% more likely
to quit smoking successfully. When parents quit smoking, smokefrec homes mean less
asthma and other respiratory disease, less risk of Sudden Infant Death Syndrome (SIDS),
and less risk of low-birth weight babies — children’s health problems directly linked to
smoking in the home.

Evidence shows that use of effective cessation medications increases the likelihood that a
smoker will quit. Use of both medication and counseling further increases success of
quitting. By not covering tobacco cessation products, fewer MaineCare members will

1'CDC, 2011 BRFSS.
2 Thid.



have access to a number of treatments that have been proven to increase a smoker’s
chances of quitting. Increasing barriers for those who have a desire to quit seems to be
counterintuitive, resulting in increased tobacco-related health care costs and worse health
outcomes. Restoration of the tobacco cessation product coverage seems consistent with
the task force’s desire to improve the quality of the program and health outcomes while
also reducing overall program costs.

Moreover, starting in 2013, states can choose to include cessation services {graded “A”
by the U.S. Preventive Services Task Force) in Medicaid benefits and receive a | percent
increase in federal matching funds for these services.

Studies of the Massachusetts Medicaid tobacco cessation benefit found that a positive
return on investment happens within one year. A recent study of this benefit by George
Washington University found a $2.21 net gain for every $1.00 spent on the
Massachusetts Medicaid cessation benefit. According to John Auerbach, Commissioner
of the Massachusetts Department of Public Health, after implementation of the Medicaid
cessation benefit, smoking prevalence among MassHealth adults decreased to 28% (from
38%), over 33,000 members quit smoking, and successful quit attempts increased
significantly from 6.6% to 18.9%. In addition, health impacts were observed within one
year, including a 46% decrease in probability of hospitalization for heart attack and 49%
decrease in probability of hospitalization for acute coronary heart disease.

The tobacco cessation benefit in MaineCare should be heavily promoted to members and
improved (by covering tobacco cessation medications and reducing remaining barriers to
utilizing the benefit). This could result not only in improved health outcomes for
MaineCare members, but also short- and long-term cost savings.



L. Updated 2/22/2012
Group Insurance Commission (GIC)

Tobacco Cessation Benefit Coverage
Return on Investment (ROI} Calculation

The RO (return on investment) model estimates the health care expenditure savings if all GIC health plans adopted a
tobacco cessation benefit that is simitar to MassHealth: free or low co-pay tobacco medications and counseling.
The model estimates the number of pecple who quit smoking, the cost of tobacco treatment, medical savings from reduced
hospitalizations for heart attacks and coronary artherosclerosis, and the return on investment.

» The additional number of people who quit smoking each year is 641.

« The §-year net savings is $4,986,136

5-Year Return on Investment Summary

Year 1 Year2 | Year3 Year 4 Year5 | Total
Estimated Cost $ 443001 |$ 456201 1% 469979|% 484079|3F 4986013 2,351,951
Medical Savings $ 1382162 | $ 1423827 | $ 1466336 | § 1,510,326 | § 1555638 | % 7,338,086
1 Return on Investment $ 939161 |$ 9673363 096356 % 1026247 |% 1,057,034 1% 4,986,136

* Rating of Tobacco Treatment Coverage

FDA

Health Plan medications Co-pay Counseling Rating Summary

Falion : Partial High Yes Group 1 {High co-pay, counseling)
Harvard Pilgrim Partial _High Yes Group 1 {High co-pay, counseling)
Health New England Partial High No Group 2 {High co-pay, no counseling)
Neighbgorhood Heaith Plan Partial High Yes Group 1 {High co-pay, counseling)
Tufts Health Plan Partial High No Group 2 {High co-pay, no counselfing)
Unicare Partial High No Group 2 {High co-pay, no counseling)

Number of GIC members (FY 2010)

® Insured Status Group 1 Group 2 Total
Active 29,890 65,143 95,033
Retirees & Survivors 10,628 71,178 81,806
EGR&RMT 244 10,788 11,032

4 Dependents 22,904 50,458 73,361
Total - All Plans 63,666 197 567 261,232

5 % of current adult smokers 14.3% 12.7% 12.1%
Number of adult smokers 9,082 25,126 34,208

Annual Medication Utilization (additional use above current levels)

8 % of members using medication 8.8% 8.8% 8.8%
# of members using medication 799 2,211 3,010

7 Cost per member user $140 5140 $140
Total annual medication cost $111,890 $309,552 $421,443
Annual Counseling Utilization (additional use above current levels)

& % of members using counseling 0.0% 1.1% 0.8%
# of members using counseling - 276 278

7 Cost per member using counseling $78 $78 $78
Total annual counseling cost $0 $21,558 $21,558

¥ Annual number of people who quit 156 485 641

f»‘“”“‘“'t,‘ Massachusetts Department of Public Health
5(; ¢ Wiake smoking history,
& ?J, Tobacco Control Program

NW M‘y‘r (617} 624-5900 www.mass.gov/dph/mtcp
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Updated 2/22/2012

Notes

' Estimated RO¥ of $2.12 for each §1 spent based on the following published study on the MassHealth program.
Richard P, West K, Ku L (2012) The Return on Investment of a Medicaid Tobacco Cessation Program in Massachusetts.
PL0S ONE 7(1):229665.doi:10.1371/journal pone 0029665

% The rating is based on a comparison with MassHealth insurance coverage: all FDA tobacco treatment medications are covered
with a $1 o $3 co-pay. A "high” co-pay is above this level.

: Group Insurance Commission, Fiscal Year 2010 Annual Report. Table of Health Flan Membership by Insured Status, p.12.

* One-half of dependents are assumed to be adults.

5 Estimated a 15.6% smoking rate among those age 18-64 olds and 7.6% among those age 65+ (2010 MA BRFSS).

® Based on 2010 MA BRFSS data, MassHealth smokers used tobacco cessation medications at a rate 8.8% higher than smokers with
private health insurance. As a result, we estimate that no or low-copay medications would increase annual utilization by 8.8%.
A counseling benefit with no or low co-pay would increase counseling utilization for group 2 plans by 1.1% based on MassHealth data.

Itis assumed that counseling would not increase for group 1 plans.

7 Based on MassHeaith, Office of Clinical Affairs data from FY 2009, cost per member for medications was $140 and $78 for counseling,
Assumes an inflation factor 3% per year after year 1.

% Based on the Massachuseits Smokers' Helpline, the 30-day quit rate at 7-month fotlow-up is 19.5% (April 2010 to September 2011),
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Massachusetts Commonwealth Care Health Plans
Tobacco Cessation Benefit Coverage
Return on Investment (ROI) Calculation

The ROI (return on investment) model estimates health care savings if all Commonwealth Care health plans adopted a
tobacco cessation benefit that is similar to MassHeaith: free or low co-pay tobacco medications and counseling.
The model estimates the number of people who quit smoking, the cost of tobacco treatment, medical savings from reduced
hospitalizations for heart attacks and coronary artherosclerosis, and the return on investment.

» The additional number of people who quit smoking each year is 270.

» The 5-year net savings is $2,071,927.

5.Year Return on Investment Summan

Year1 Year 2 Year 3 Year 4 Year 5 Total
Estimated Cost $ 184,083 | $ 189,606 | $ 195204 | § 201,153 | $ 207,188 [$ 077,324
Medical Savings $ 574340 | $ 591,571 | $ 609,318 | $ 627597 |$ 646,425 % 3,049,252
"Return on Investment| $ 390,257 | $ 401,965 | § 414,024 [ $ 426444 |$ 439238 % 2,071,927

2 Rating of Tobacco Treatment Coverage

Health plan Rating Summary
Type | plans Low co-pay, counseling available
Type It and Il plans High co-pay, counseling benefit is uneven

Figures Used in ROl Calculation

* # of Commonwealth Care Members (Age 18+) Total
Total - Type Il and Type lll 77,607

4 % of current adult smokers 18%
Number of adult smokers 13,969

Annual Medication Benefit Use (additional use above current levels)

5 o, of members using medication {(annual) 8.8%
# of members using medication (annual) 1,229
5 Cost per member user $140

Total annual medication cost $172,098

Annual In-Person Counseling Benefit (additional use above current Ievéls)

5 % of members using counseling 1.1%
# of members using counseling 154
& Cost per member using counseling $78
Total annual counseling cost $11,985
7 Annual number of people who quit 270

Massachusetts Department of Public Health
» Tobacco Control Program
7 (617) 624-5900 www.mass.gov/dph/mtcp

Make smoking history. : :
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Notes

' Estimated ROl of $2.12 for each $1 spent based on the following published study on the MassHealth program.
Richard P, West K, Ku L (2012) The Return on investment of a Medicaid Tobacco Cessation Program in Massachusetts,
PLoS ONE 7{1}:e29665.doi: 10.1371/journal pone 0029665

2 The rating is based or a comparison with MassHealth insurance coverage: ail FDA tobacco treatment medications are covered
with a $1 to $3 co-pay. A "high” co-pay is above this level.

¥ The number of Type 1l and Type Il members is from March 2010 data from Cognos, the enterprise reporting
system for Masshealth and Commonwealth Care. Accessed online at https://gateway.hhs.state,ma.us!authn/login.do.

* The 18% smoking rate is based on BRFSS 2008-2010 for those who selected Commonwealth Care as their insurance plan.
® Based on 2010 MA BRFSS data, MassHealth smokers used tobacco cessation medications at a rate 8 8% higher than smokers with
private health insurance. As a result, we estimate that no or low-copay medications would increase annual utilization by 8.8%.

A counseling+C35 benefit with no or fow co-pay would increase counseling utilization by 1,1% based on MassHealth data.

® Based on MassHealth, Office of Clinica! Affairs data from FY 2009, cost per user for medications was $140 and $78 for counseling.
Assumes an inflation factor 3% per year after year 1.

" Based on the Massachusetts Smokers' Helpline, the 30-day quit rate at 7-month follow-up is 19.5% (April 2010 to September 201 1).
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Abstract

Background and Objective A high proportion of low-income people insured by the Medicaid-program smoke. Earlier

research concerning a comprehensive tobacco cessation program implemented by the state of Massachusetts indicated

that it was successful in reducing smoking prévalence and those who received tobacco cessation bensfits had lower rates of

in-patient admissions for cardiovascular conditions; including acute myocardial infarction, cororary atherosclérasis and non-

specific ehest pain. This study estimates the costs of the tobacco cessation benefit and the short term Medlcaid savmgs
: -attrlbutable‘ : of: mpatlent hosprtalizatnon forca vascuiar condltlens R

Methods A cost—benef ‘analysis approach was used to estimate the program s return on mvastment Adminlstratwe data
were used to complite annual cost pér participant, Data frorn the 2002-2008 Medical Expenditure Panel Survey and from
the Behavioral Risk Factor Surveillance Surveys were Used to estimate the costs of hospital inpatient admissions by Medicaid
smokeis. These were combined with earlier estimates of the rate of- reduction in cardiovascular hospital adrissions
attnbutabie to the tobacco cessation program to calculate the return on investment.

Fmdmgs. Admmrstratwe data indicated that program costs mcludmg pharmacotherapy, counseilng and outreach costs
about §183 per program participant (2010 §). We estimated inpatient savings per participant of $571 (range $549 to $583).

Every $1 in program costs was associated with $3.12 (range $3.00 to $3.25) in medical savings, for a $2 12 (range $2.00 to
$2 25) return on.investment to the Medlcald program for every dollar spent.

Condusmns' These resuhts suggest that an Investment in comprehenswe tobacco cessation services may result in
substantial savings for Medicaid programs. Further federal and state policy actions to promote and cover comprehensive
tobacce cessation sefvices in Medlcaid may be a cost-effectwe approach to lmprove health outcomes for tow-income
_populatlons, L .
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Medicaid expenditures, representing an estimated $22 billion in
2004 [3].
Federal policy has sought to reduce smoking by Medicaid

Introduction

Smoking is a teading cause of preventable death in the United

States, resulting in an estirnated 450,000 annual premature deaths,
or nearly one of every five deaths. It is responsible for roughly 30%
of all cancer deaths, for nearly 80% of deaths from chronic
ohstructive pulmonary discase, and for early cardiovascular
disease deaths [1-3]. More than one-third of the smoking-
attributable years of potential fife lost are related o cardiovascular
discase [4]. The annual cconomic burden of smoking in the U8,
has been estimated at nearly $193 billion in direct medical costs
and productivity losses [2]. While the life-time prevalence rate for
adult smoekers in the U8, population is about 20% of this rate is
about twice as high among adults insured by Medicaid [1-3],

Smoking-related medical costs arc responsible for 11% of

@ PLoS ONE | www.plosene.org

beneficiarics as an important public health goal. For instance, one
of the key objectives of Healthy People 2020 is to “increase
comprehensive Medicaid insurance coverage of evidence-based
treatment for nicotine dependency in States and the District of
Columnbia [£].”" Considerable cfforts have been made ar the state
level to reduce smoking. In 2009, Medicaid programs in 47 states
and the District of Columbia offercd at least some form of
coverage for tobacco-dependence treatments, although most had a
limited range of benefits [7]. The Patent Protection and
Affordable Care Act will increase this coverage; it requires all
statcs to offer comprehensive tobacco cessation services for
pregnant women as of 2010 (Section 4107 of the Act) and to

January 2012 | Volume 7 | Issue 1 | e29665



cover anti-smoking medications under Medicaid by 2014 (Section
9502},

The state of Massachusetts initiated carly efforts to provide
comprehensive tobacco cessation medications and services to low-
income Medicaid enrollees under its Tobacco Cessation &
Prevention Program, starting in 2006, Under the program, with
a physician’s prescription, Medicaid beneficiaries could obtain
FDA-approved smoking cessation medicatons with a copayment
ranging from §1 to $3 per month. No preauthorization was
required for a nicotine patch, gum or lozenge, bupropion (e.g.,
Zyban) or varenicline (Chantix) [8]. Massachusetts also offered up
to five scssions of free telephone counseling for the stae’s quit line
(although this was net required to get medications),

Research by Thomas Land, ct al found that this program
reached a suhstantial share of smokers in Medicaid, achieving
about a 37% use rate, and was successful in contributing to a 10%
reduction in the rate of smoking by Medicaid bencficiaries [9],
Further analyses by Land, et al. examined the inpatient hospital
utilization of Medicaid enrellees who used the smoking cessation
benefit. The study used gencralized cstimating equatiens (o
cxamine changes in hospitalization trends among 21,656 Medi-
caid beneficiaries before and after the use of the tobaceo cessation
benefit, adjusting for demographics, comarbidities, seasonality,
and other factors, On average, study participants were followed
over four years, with 70 weeks in the post-benefit period. The
study found that participation in the program was associated with
statistically significant reductions of 46% in hoespital inpatient
admissions for acute myocardial infarction (AMI) (p<<.05), 45% for
coronary atherosclerosis and other heart disease (p<.05), and 32%
for non-specific chest pain (p<, 13, relative to the rate without the
henefit [10]. There were na significant differences in hospitaliza-
tions for respiratory conditions or other seven other diagnostic
groups cvaluated.

In this study, we esumated the cconomic value of Massachusetis’
tehacco cessation program’s reduction on cardiovascular hospital-
1zations relative to program casts. We use the estimate of reductions
in cardiavascular hospitalizations reported in Land’s inpatient study
f10). Previous research has examined the efficacy of smoking
cessation methods and found that pharmacotherapy can be a cost-
effective treatment modality [11-18]. A recent study by Ladapo
simulated the lifetime cost-effectiveness of a smoking counseling
pregram for smokers hospitalized with AMI and concluded that
counseling would reduce hospitalizaton costs but might increase
lifetime healtheare costs by extending longevity [19]. In contrast,
our study focuses on prevention of cardiovascular problems amang
smokers prior o hospitalization, primarily using pharmacotherapy,
and focuses on short-term costs and savings, as opposed 1o lifetime
cost-cffectiveness. This study does not seck to measure all potential
long-lerm savings duc to the implementatdon of the tobacco
cessation program, but represents a conservative cstimate of short-
term savings solely related to the avoidance of inpatient hospizal
admissions and treatment of cardiovascular diseases among
Massachusetts Medicaid beneficiaries and smokers,

Methods

Objective

This study provides an independent estimate of cost savings and
the return on investment (ROY} associated with reductions in
inpatient hospital admissions for cardiovascular conditiens by
Medicaid bencficiaries participating in the Massachusetts Tobacen
Cessation & Preventien Program from 2007 1o 2009, b focuses on
the costs and savings from the perspective of the Medicaid
program.

@ PLeS ONE | www.plosone.org

Medicaid Tobacce Cessation Return on Investment

Study Design and Analytical Framework

This study uses cast-henefit analysis to estimate short-term ROT of
the Massachusetts tobacco cessation bencfit, based on estimated
program costs and savings attributable to reduced cardiovaseular
admissions among adult Medicaid enrollees, We used a blend of
national and state data to estimate costs and savings, as described in
the data section below. National data sources include the Medical
Expenditure  Panel Survey (MEPS), while state data include
administrative program cost data, the Massachusetts Behavioral Risk
Factor Surveillance System, and the Massachusetts hospital reduction
cstimates of Land, et al {10]. Figure ! is a flowchart that summarizes
the stages of this analysis and the data sources used at cach stage.

Patient Population

The paticnt population is limited to Massachusetts Medicaid
beneficiarics aged 18 to 64 years who are smokers. We excluded
those enrolled in both Medicaid and Medicare (also known as
“dual eligibles”), since most of their inpatient costs are paid by
Medicare. The MEPS analytic sample included 805 Medicaid
beneficiaries who arc smokers. Smekers were defined as those who
reported that they are current smokers as of the last year of
participation in the survey,

Analytical Horizon, Perspective, and Setting of the Study

Land’s study examined changes in hospital admissions in the
period before and after use of tohucco cessation benefits; on
average, paticnts were followed for 70 weeks alter they hegan
using tobacco cessation medications [10), Thus, the time horizon
of potential savings is about 1.3 years after the receipt of benefits,
Our study does not seck to cxtrapelase longer term bencfits
associated with smeking reduction. Nor does it seek to extrapolate
to benefits heyond reduced hespitalizations for cardicvascular
conditions among Medicaid beneficiaries that smoke, Examples of
henefits omitted from this analysis include benefits for other
averted diseases, increascs in worker productivity, and potential
life ycars saved. It focuses on costs and savings incurred by the
Medicaid program in Massachusetts.

Clinicai Benefits and Economic Measures

Our primary clinical benefits are reduced admissions for certain
cardiovascular diseases. Land, et al, grouped inpaticnt admissions
into groups that had heen defined by the Healtheare Utilization
Project (HCUP) using clinical classification software {CCS) codes
of 100 for acute myocardial infarction (AMI), 101 for Coronary
atherosclerosis and other heart discase, and 102 for non-specific
chest pain. The same system is used in the MEPS data that we
analyzed. These group codes arc based sn numerous specific
CPT-9-CM procedure codes reperted in hospital claims records
and grouped by the CCS system [20]. It should he noted that nen-
specific chest pain may have multiple cticlogies, which may
include cardiovascular problems but might also include other
problems, such as reflax disease or pleuritis. Following the CCS
and Land, et al, we classified these as cardiovascular problems,
but recognize that some could have other eticlogies.

Our ceonomic benefit data include costs to the Medicaid
program for prescription drugs and counscling costs and savings
due to averted inpatient admissions. All costs and savings were
converted to 2010 dollars using medical price inflation data from
the Bureau of Lahor Statistics.

Data Sources

A varicty of data sources were used. Administrative data on
program costs were used o compute the annual average cost per

January 2012 | Volume 7 | Issue 1 | e29665



Medicaid Tobacco Cessation Return on Investment

Stape 1. Estinmate nationad average inpatient expenditures for
cardiovascular conditions for adult Meadicaid bensfictarias who are
smakers. Datafrom Medizal Expenditure Panel Surveys.

l

from Behavioral Risk Factor Surveillance Survey

Stage 2. Adjustestimated national average inpatient axpenditures
for cardiovascular conditionsto reflect the characteristics of
Medicatd bensfidarieswhoe are smokers in Massachusetts, Data

l

henafit.

Stagg 3. Use Massachusetts’ adjustad inpatient expendituras for
pedicaid smokers and apply the percentages of averted inpatient
admizsions, based on the estimates of Land, et al, {2010} of the
impactof the tobacco cassation heanefit, to estimata the reduction in
inpatient expanditures due to the Medicaid tobacco cessation

i

Stage 4. Compute the average costof program henefitsimedications
and counselling) frem administrative data. Adjust all costs and
savings to 2000 dollars using madical price inflation data, Compare
estimated costs and savings to compute return on investmeant.

Figure 1. Flowchart summarizing the analyses.
doii10.1371/journal.pone.0029665,g001

patient m implementing the program, Data on program costs for
fiscal years 2007, 2008, and 2009 were provided by the
Massachusetts Tobacco Cessation & Prevention Program, based
on Medicaid (known as MassHealth in Massachusctts) adminis-
trative cost data, These included the cost of pharmacotherapy,
counseling, and program outreach and promotion for fiscal years
2007, 2008, and 2009,

To compute the economic value of program benefits such as
averted hospital inpatient admissions we used data from the
Medical Expenditure Panel Survey (MEPS), To increase the sample size of
the study we pooled data from the 2002-8 MEFS, MEPS is a nationatly
representalive survey of non-institutionalized individuals conducted by the
Agency for Healtheare Research and Quality. It is a widely used survey that
colleets informarion on socio-demographic characteristics, health
services use, health conditions, acecss fo care, health insurance
coverage, medical expenditures, sources of payment, and income
for cach person surveyed, drawn hoth fraom surveys of individuals
and health care providers. We restricted the analytic sample to
unique individuals reported as 18 to 64 year old Medicaid
beneficiaries who were current smokers. The MEPS longitudinal
design allows repeated observations on the same individuals
several times during the year, By restricting the sample to unique

@’ PLoS ONE | www.plosone.org

individuals we were able to compute robust standard errors, The
MEPS data reflect a national sample of Medicaid smokers and is
one of the few data sets that contain expendiwares. (It s worth
noting that we could not obtain hospitel savings from administra-
tive data; a substandal share of the hospital data from
Massachusetts was from managed care systems and lacked cost
or expenditure data.)

To adjust the results of the models to reflect the characteristics of
adult Medicaid beneficiaries and smokers living in Massachusetts,
we used data from the Massachusctts Department of Health’s
Behavioral Risk Factor Surveillance Survey (BRFSS) for 2007-8,
The BREFSS does not contain data on medical expenditures. The
state BRFSS survey includes some questions not included in other
states’ BRFSS data that permics identfication of Medicaid smokers,
We also used the Consumer Price Index for inpatent hospital data
from the Bureau of Labor and Statistics (BLS) to inflate program
costs and economic value of program benefits to 2010 dollars,

Analytical Approach and Models

Figure 1 summarizes the overall flow of analyses in this paper.
For the first stage, we astimated expenditure models for inpatient hospital
expenditures for cardiovascular conditions for adull Medicaid beneficiaries who

January 2012 | Volume 7 | issue 1 | e29665



are smokers, using MEPS data. To specify the model, we used a moditied
version of Aday and Andersen’s behavioral model of factars
affecting health utilization [21]. This modcl hypothesizes that
utilizaton depends on predisposing, enabling and health necd
factors. The predisposing factors included age, race/ethnicity,
gender and marital status. The enabling factors included income
as a percent of poverty, educational attainment and health
insurance status. Health need factors included sclf-reported health
status (fair or poor health), whether the respondent exercised and
obesity status. We also included geographic factors that may affect
use of care, including rural/urban status and Census region,

To test the robustness of the models, we tested different
specifications. We estimated a version including having a diagnosis
of diabetes as an additional health factor and a version with
diabetes and hypertension. These variables were not significant in
any of the models, so we reverted to our base models.

There are two  weli-recognized  econometric  problems  in
estimating medical expenditures, The first is that there are many
zero observations leading to systematic differences in characteristics
between patients with zero expenditure compared to thase with
positive expenditures. The second problem 15 thar medical
expenditures are highly skewed because a subset of patients with
positive expenditures has very large expenditures {22-23], Two-
part models that take inte consideration patents with zero
cxpenditures and paticnt with positive expendinures are typically
used to address the problem of many zero observations. However, in
our case, we only look at those who have inpatient admissions and
virtualty all have non-zero expenditures. Hence, there 1s no need to
use the first part of the two-part medel, usually logistic or probit
regressions, to account for the probability of using any medical care,

To address the skewness in expenditures, we used log-
transformed generalized linear models (GLM) with log link and
Gamma distribution to estimate dircet hospital inpatent expen-
ditures associated with cardievascular services noted above by
adult Medicaid heneficiaries who are also smokers. The log link
was incorporated into the model specifically to address the
skewness observed in the expenditures data. We developed several
models to predict total healthcare expenditures and conducted
sensitivity analyses for robustness. We used the diagnasiic and
specification tests recommended by Manning and Mullahy to
sclect the final models [24]. Final models were adjusted for MEPS®
complex survey design and weighting, using the survey design
adjustment procedures in Stata 11.

The expenditure models using MEPS data reflect characteristics
of Medicaid smokers nationwide. In order to calibrate our
estimares to more closely correspond to Massachusctts residents,
we then wsed data from the Massachusetts BRFSS to identify
characteristics of adult Medicaid beneficiarics in Massachuserts.,
We then adjusted cur expenditure cstimates based on the
demeographic, sociocconomic, access, behavioral, health status
and health condition variables of Massachusetts Medicaid smokers
{sce Table 1),

After that stage, we computed cost savings associated with
inpatient expenditures related reductions in AMY, acute coronary
heart discase, and non-specific chest pain among Medicaid
smokers, Costs were based on administrative data provided by
Massachusetis officials. Al program costs and estimated savings
were inflated to 2010 dollars using the Consumer Price Index for
inpaticnt hospital costs from the Bureau of Labor Statistics,

We computed the return on investment (ROT) as:

Averted cost of hospitalization — Program cost
h Program cost

ROI
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That is, any ROI greater than zero means that more was saved {or
gained) than was spent on the initiative.

To assess the uncertainty of the estimates, we computed
different levels of ROT by using the 95% confidence intervals of
the predicied expenditures for the noted cardiovascular conditions
by adult Medicaid smokers into account, This enabled us to
compute low, medium and high estimates of the petential savings
due to reduced cardiovascular admissions.

Results

Descriptive Statistics

In cur initial analyses of the 2002-8 MEPS data, 98% of adult
Medicaid smokers 18 to 64 who had inpatient hospital admissions
also had hospital expenditures reported. (We believe that the 9%
without expenditurcs are due to the fact that MEPS does not
report expenditures in cases where certain hospitals provide care
without charge, on a “charity™ basis.) The average expenditure for
a Medicaid smoker's admission was 313,950, However, the
average adult hospital in-patient in the U.S. spent about $28,691
with AMI diagnoses, $9,828 for coronary atherosclerosis and other
heart diseasc, and $6,874 for non-specific chest pain.

Table 1 compares the characteristics of the overall sample of
adult Medicaid beneficiaries who were smokers at the national
level (bascd on MEPS data) and in Massachusctts (hased on
BRFSS data), regardless of whether they had an inpatient
admission, A slightly higher proportion of Medicaid heneficiaries
residing in Massachusetts were admitted for hospital inpatient
services for AMI and coronary atherosclerosis and other heart
discase, compared to the national average. But these differences
were small and not significant. Other socio~demographic charac-
teristics of Massachusctts Medicaid beneficiarics were similar to
the national average, except that there were a higher proportion of
males among Medicaid smokers compared to the national
average, A higher proportion of Massachusetts resiclents had
higher incomes or were college graduates, compared to adults at
the national level, probably because Massachusetts has more
generous Medicaid cligibility than most other states. In terms of
behavioral factors, Massachusetts residents exercised more and
reported a lower percentage of adults with obesity compared to the
U 8. {though the lower percentage of adults with cbesity was offset
by higher rates over overweight). Similarly, those in the
Massachusetts Medicaid program were more likely to report thar
they were in excellent, very or good health, and less likely to report
diabetes and hypertension than thase at the national level.

Program Costs

As indicated in Table 2, $26,178,210 was spent for medications
or counseling under the state’s T'obacco Cessation and Prevention
Fragram from FY 2007 to 2009, rcpresenting an average of
36,726,070 per year. Additionally, $558,500 was spent on
program’s promotion and outrcach during the three years,
representing ar: average of $186,167 annually. A rtowal of
450,067 individuals who were hetween 18 and 64 years old
participated in the state’s Medicaid program during fiscal years
2007-2009, of which 188,123 (34.2%) were identified as smokers,
Over 75,000 unique Medicaid beneficiaries participated in the
tobacco cessation program during the three-year period. During
2007-9, an annual average of 37,762 participants who werc
smekers used medications or counseling services, The annual
average cost per user of medication and counseling services was
$178; an additional §5 was spent on program outreach and
promotion. In sum, a total of $18% was spent annually per user to
implement the program from 2007-2009.
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Table 1. Descriptive Characteristics of 18-64 Year Old Medicaid Beneficiaries Who are Current Smokers.
u.s.
Variables {from MEPS) Massachusetts (from BRFSS)
Percent Admitted to Hospital by Diagnosis Group - o
Acute myocardial Infarction 1% 3%
Coronary atherosclerosis & other heart disease 1% 2%
Non-specific chest pain 3% 3%
Demographic Variables
Mean Age 37.4 years 34.5 years
Gender ' ) . L Lo .
Male 29% 42%
Female . o .l A sy
Race/Ethnicity .
Whlte D 69% T I 66%
Hispanic . 10% 17%
Black or Affican American ' 208 %
Asian 1% 1%
Marital status ' '
Married 27% 33%
Divorced C 3% 15%
Widowed 3% 2%
Separated : : 6% 4%
Never married 47% 44%
Sociceconamic Status
income as % of Poverty
O:700% O poverty . L S LI 6
100—2b0% of poverty 23% 22%
200200% of poveity . - _ S BERT- : 9%
Over 400% of poverty 0.04 0.06
Education. ) ' ’
Less than high school degree 44% 24%
High school graduate 53% 66%
College graduate or mare 03% 10%
Behavioral Variables
Ner physical activity 59% 32%
Physical Activity 41% ' 68%
Normal weight 41% 39%
Overweight _ M%. . .o 35%
Obese 35% 23%
Health Status : . . .
Excellent/Very good/Goed 54% 72%
Fair/Pgor : 46% 30%
Morbidity
No diabetes . 85% 94%
Diabetes 15% 6%
No Hypertension - B5% BO%
Hypertension 31% 20%
Residence/Region
Men-Metropelitan Statistical Area 22%
Metropolitan Statist_icai_ Area. . _ ) V8%
doi:10.1371journal.pane 0029665.t001
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Table 2. Program Costs for Adult Medicaid Smokers Who Participated in the Tobacco Cessation Program during Fiscal Years 2007
2009 (US § 2010).

Annual Average Annual Average Annual Average Cost per

Category of Services Total Program Costs Total Costs Number of Users User
Medications & counseling $20.178,210 $6,726,070 37,762 T $178
Program outreach and promotion  $558,500 $186,167 $5
total L $20736710 36,912,237 S 377682 $183 -

doii10.1371/jeurnal.pone,0029665.t002

Economic Value of Hospital Inpatient Admissions for
Cardiovascular Conditions

As shown in Table 3, results from expenditure models that were
calibrated using characteristics of Medicaid smokers in Massa-
chusetts showed adjusted inpatient expenditures of $26.044 for

AMI (95% confidence interval from $25,026 to $27,060), of

$12,760 for coronary atherosclerssis and other heart disease (93%
confidence interval from $12,260 to $13,258) and $7,367 for non-
specific chest pain (93% confidence interval from $7,086 to
$7.647). The models were adjusted for socio-demagraphic, socio-
cconomic, access, behavieral, health status and health condition
variables of Massachusetts Medicaid smokers, as described in the
methods section.

To compute the economic valuc of averted hospital inpatient
admissions for cardiovascular conditions by adult Medicaid
smokers in Massachusctts {or the benefits of the program), we
multiplicd the adjusted ipatient expenditures of the cach of the
conditions by their corresponding rate of reductions in hospital
inpatient admissions cstimated by Land et al [10]: AMI (46%),
coronary atherosclerosis and other related conditions (49%) and
nen-specific chest pains (32%). Subsequently, we multiplied cach
of the respective results by the rate of hospital npatient admissions
among Medicaid smokers in Massachusetts, as reported in BRFSS
(3% for AML, 2% for coronary atherosclerosis, 3% for non-specific
chest pain). As indicated in Table 4, we found that the cconomic
value of averted hospital inpatient admissions for cardiovascular
conditions per adult Medicaid smoker in Massachusetts ranged
from $368 to $398 for AMI, from $113 to $117 for coronary
atherosclerosis and other heart discase, and from $68 to $78 for
non-specific chest pain. This resulted in total program benetits per
adult Medicaid smokers in Massachusetts user of $571, ranging
from $549 w $593.

Net Savings and Return on Investment

As reperted in Table 3, we estimated net annual savings of $388
{ranging from $366 to $410) per user in Massachusetts, compared
to program: costs of $183 per user, This Icads to an annual average

Table 3. Estimated (Adjusted) Annual Average Expenditures
Per Inpatient for Cardiovascular Canditions for Adult Medicatd
Smokers in Massachusetts {US § 2010).

source: Based on authors’ cakeulations using data from MassHealth, Office of Clinical Affairs.

RO per adult Medicaid smoker in Massachusetis of $2.12, with a
range from $2.00 ta about $2.25, Tn other words, cach $1 spent on
medications and counscling, and promotion and outreach for
Medicaid smokers was associated with a reduction of $3.392 {range
$3.00 to $3.25) in Medicaid cxpenditures for cardiovascular
hospital admissions, resulting in net savings between $2.00 and
$2.25.

As noted carlier in this paper, it is possible that some of the
admissions due to non-specific chest pain are not actually duc to
cardiovascular conditions, but disorders like reflux discase or
pleuritis. Even il we net out these savings relaced to non-specific
chest pain, the estimated ROT remains highly positive, ranging
from $1.63 to $1.84.

Discussion

The current study advances the literature on the economic
evaluation of smoking cessation programs at the state level in the
United States. Findings from this study indicate that a well-
promoted program of comprehensive access to tobacco medica-
tions and counseling implemented in Massachusetts was cost
beneficial. Over an average of 70 weeks afier heginning to use
smoking cessation medications, Medicaid beneficiaries experi-
enced fewer hospital admissions due to cardiovascular conditians,
leading to a net annual savings of $366 10 §416 per Medicaid user
or an ROI of $§2.00 to $2.25 during the period of 2007-2000.
These results were adjusted for an extensive set of control
variables and the findings were robust te different model
specifications,

This study has strengths and limitations. In terms of strengths,
the study uscd detailed administrative data about program costs
and relied on estimates of reductions in hospital admissions
hased on detailed hospital data analyzed by Land, ot al [10].
Because we lacked actual administrative data on the costs of
hospitalizations averted, we used a comprehensive national data
set (MEPS) to estimate the costs of cardiovascular hospital
admissions among adult Medicaid smokers. To contro! for

Table 4. Estimated Annual Value of Averted Hospital
Inpatient Admissions for Cardiovascular Conditions Per User
in Massachusetts (US § 2010).

Cardiovascular conditions Low Midpoint  High
Acute myocardial infarction $25.026 $26,044 $27,080
Coronary atherosclerosis $12,260 $12,760 $13,258
Norspecific chest pain $7.086 $7367 $7.647

doir10.1371/Jjournal pone.0029665 1003

@E PLoS ONE | www.plosone.org

Cardiovascular Conditions Low Midpoint High
Acute myocardial infarction $368  $383 $308
Coronary atherosclerosis $113 $ny $122
Non-specific chest pain $68 371 ]

Total $549 8571 $593

doi T2 137 1/journzl. pone, 00 296651004
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Table 5. Estimated Net Annual Savings Per User and
Estimated Return on nvestment Associated with Reduced
Cardiovascular Admissions among Medicaid Smokers in
Massachusetts (US § 20103,

Low Midpoint High
Net annual savitigs Tgass fass 340
Return on investment $2.00 $2.12 $2.25

dot10.1371/journalpone 00296651005

variations in the factors associated with expenditures, we
controlled for an extensive ser of demographic and health
characteristics and then calibrated these to correspand the risk
profile of Medicaid smokers in Massachusetts, using the BRFSS
data. Our study is also limited by the limitations of Land’s study
[10] which generated estimates of reductions in hospitalization
among Medicaid beneficlaries. That paper discussed its limita-
tions, notably the use of claims data as a proxy for health events
and of the receipt of the tobacco cessation benefit as a proxy for
actual smoking cessation,

A key lmitation of our analysis is that we assume that actual
hospital savings are equivalent to the average costs per admission
multiplied by the number of averted hospital admissions. This may
introduce error in two ways. First, it is possible that averted
admissions occur among cither healthier or sicker patients who
have lowcr {or higher) mpatient expenditures. If, for example,
admissions were only averted ameong healthier patients, more
cxpensive patients would stll be admitted and our estimates would
overstate cost savings. The sccond source of error is that in
addition to reducing admissions, tobacco cessation programs may
reduce the severity of problems among those admitted. In this
case, there would be additonal savings through the result of
reduces cxpenditures even among those who were hospitalized,
which our study has not captured. Our inclusion of a range of
hospital expenditares, based on the confidence intervals incorpo-
rates some of the uncertainty about the actual savings and the
heterogeneity of patient health,

Results from this study are consistent with previous rescarch
which has indicated the cfficacy and cost-cifectiveness of certain
drug therapies in reducing smoking and the health henefits of
smoking cessation. In particular, it has focused on reductions in
medical expenditures related to hospitalizations for cardiovascular
disease. It did not measure the long-term or lifetime impacts on
medical expenditures. On the other hand, prier analyses have
suggested that smoking cessation may be the most cost-beneficial
tong-term strategy for the reduction of the burden of cardiovas-
cular discase in the United States [25].

Conclusions and Policy Recommendations

A disproportionate number of smokers in the United States arc
low-income and insured by Medicaid, Findings from Land, et al.
[9-1G] and from this study suggest that comprehensive robaceo
cessation cfforts can reduce the prevalence of smoking in a high
risk population and reduce net costs for the Medicaid program.
This analysis focused solely on medical care savings resulting
from reduced cardiovascular admissions among program partic-
ipants, For example, it did not estimate potential health
improvements or savings that might be associated with reduced
second hand smoke exposure for family members or intrauterine
exposure from pregnant smokers. Nor did it consider other
potential savings, such as the reduced hurden to low-income

‘P, PLoS ONE | www.plosone.org
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families frem the cost of purchasing cigarettes or the potendal for
iraproved productivity and confidence associated with quitting
smoking,

It s well understood that it is difficult to stop smoking and that
while many may successfidlly quit in the short- term, there is a
substantial risk of recidivisn. While we cannot be assured that
Medicaid beneficiaries who quit smoking remain abstinent in the
long run, there appear to be near-term reductions in smoking rates
that lead to near-term Medicaid savings within the following year
or so. These are conservative cstimates given that we only
measured  short-term benefits associated  with reductions in
inpatient hespital admissions due te cardiovascular conditions,
But program administrators arc often most interested in near-term
savings, since they do not know how long beneliciaries will remain
covered by Medicaid and because fiscal concerns lead to pressure
for near-term savings.

Both the federal and state governments share in the costs and
savings related to stronger tobhacco cessation cfforts for Medicaid
beneficiaries. Although both the federal and state governments are
under substantial budgetary pressure, this research suggests that
further investments in comprehensive tobacco cessation under
Medicaid would be a sound investment that reduces medical
expenditures relatively quickly. As noted caslier, the Patient
Protection and Affordabie Care Act already includes efforts to
strengthen tobacco cessation services in Medicaid, including
mandatory coverage of comprehensive services for pregnant
women and enhanced coverage of pharmacotherapy for smoking
cessation, Moreover, Medicaid caoverage is scheduled to expand to
serve millicns of additional low-income non-clderly adults in 2014
[26]. Thus, whacco cessation services in Medicaid could soon be
offered to a much larger share of the low-income smoking
papulation,

Despite the budgetary problems faced by Medicaid program
administrators and state and federa! officials, efforts to implement
comprehensive tobacco cessation programs for Medicaid enrollees
{niot just those who arc pregnant} may be an clement of evidence-
based policy to both improve public health and reduce health carc
cxpenditures. Because Medicaid provides health insurance cover-
age, including coverage for preventive services, for a very large
share of a high-risk, low-income population, public health
objectives include recommendations for comprehensive smoking
cessation coverage under Medicaid [4]). Rescarch concerning the
efficacy and cost-effectivencess of these initiatives to encourage
smoking cessation may provide valuable informaton to policy-
makers and rescarchers alike, Additonally, cost-effectiveness
studies that account for heterogencity in populatons of smokers
are nceded to provide important information to policymakers and
other key stakcholders.
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