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Abstract

Supplemental Insurance and HealtheCHdtilization and Spending among Elderly Cancer

Survivors

Xuehua Ke Doctor of Philosophy, 20t

Dissertation Directed by: Amy J. Davidoff, Ph.D., M.Senior EconomistAgency for
Healthcare Research and QualitiBruce Stuart,PhD, Professor, Departmentf o

Pharmacaetical Health Services Research, University of Maryland, Baltimore.

Little is known about the impact of complex interactions of financial resources, health
status, and attitudes towards health care seeking upon access to and utilization of health
care beyond the acute cancer diagnosis and treatment phases. The study examined the
relationship between supplemental medical and prescription insurance and use and
spending on selected health care services for elderly Medicare cancer survivors compared
to noncancer controls. Data were pooled frim 19972007 Medicare Current

Beneficiary Survey (MCBS) including linked historical and concurrent claims. A cancer
survivorship year was randomly selected from one of the MCBS years that met the
following criteria: (1) being post cancdiagnosis year 2 or later, (2) no active treatment,
and (3) no enrollment in hospice, or death, and with complete Cost and Use survey data
available. The observation year for rcancer controls was randomly selected from one

of the MCBS years meeting the selection criteria (3). Spending was adjusted to 2007
dollars. Univariate and bivariate analyses were used to describe sample baseline

characteristics. Bive generalized linear models and stage residual inclusion methods



were conducted to examine whether there is a differential effect of supplemental
insurance on health care utilization and spending for cancer survivors wsamoer

controls. The study included 3,958 cancer survivors and 7 @%6ancer controls.
Breast(21%), prostatg21%), and colorectal16%)were the three most common cancer

sites among caec survivors. The studshowed that cancer survivors had generally

higher socioeconomic status, were more likely to Isaymplemental insurance, had more
comorbidites, and had stronger preferencesrtedical care thanon-cancer controls.

Cancer survivors tended to use more selected preventive services and had higher total
healthcare and prescription drugs spending, while use less recommended medications for
diabeesthannon-cancer controls. In the main multivariate analyses, supplemental
insurance had an effect on use and spending on selected health care services, but had no
differential effect for cancer suwors vs. norcancer controlsThe resultdelp fill agap

in understanding the relationship of supplemental insurance to health care utilization and

spending for elderly Medicare cancer survivors.
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CHAPTER 1BACKGROUND

1.1INTRODUCTION

The number of elderlgancer survivors has increased substantially over the past 20 years.
Cancer sedperence wvath cadcer treatment and treatment outcomes may impact
their health status, attitudes towards utilizatof health care services, life style choices,
and affordability of ongoing health catattle is known aboutiow complex interactios

of financial resources, health status, and attitubegmrds health care seeking affect
access to and utilization othlth care beyond the acute cancer diagnosis and treatment
phasesThe objective of this study was examine the relationshipetweersupplemental
medical and prescriptiomsuranceand use and spending on selected health care services

for elderly Medicae cancer survivors compared to a {oamcer comparison group

Medicare Current Beneficiary SurvéyICBS) data from 199Through 2007 wereised

in the study MCBS historicalMedicare claims from 199t 2005were usedo identify
bendiciaries with a canaehistory prior to their entry into the MCBSurveys The study
usa descriptive analyses tdescribe sample baselirgharacteristics and as®dtin
categorizingutilization, spending and othemariables.Naive generalized linear models
and twestage reslual inclusion methaglusing instrumental variables were used
examinethe relationshipbetweensupplementamedical and prescriptiomsuranceand
use and spendingnoselected health care services, aotential determinants of health
care utilization ad spending.Sensitivity analysewere conducted to compare estimates
from use of dferent insurancehierarches to define prescription drugogerageand

perform subgroup analyses among cancer survivors.



The following sectiongprovide importanbackground regardinghe definition ofa cancer
survivor, a profile of the population diagnosed with canceecommendedbllow-up care

for cancer survivors, and Medicare coverage and supplemental insurance. Study
objectives and researcims follow the backgroundA theoretical framework fothe
studyand eview of the literature are algwesented. The methodsctiondescribe data
source, sample, study design, operationalization of variables, andcstatistthods for

each study ainResults& discussion seainsincluderesults from aim 1 and aim 2 of the
study, results from sensitivity analyses adibcussions abougpecific results Thefinal
sections includeoverall discussiorand limitations conclusions and implicationfor

policy and practiceand poins outareador future research.

1.2DEFINITION OF CANCER SURVIVORS

In 1986, the founders ofhe National Coalition for Cancer Survivorship (NCCS)
pioneered a definitdoThaNCQS0sa cthaanear sdwan\eis\
moment of diagnosiand for the balance of life, an individual diagnosed with cancer is a

s ur v I This defirtion is nowcommonly used byhe cancempatient, clinician and
advocacycommunites Later, NCCS expanded the definition of cancer sursior

include family, friends and caregivers who are influenced by the survivorship experience

in any way. Adapted from the NCC8eNat i onal Cancer l nstitut e
Cancer Survivorship defise hat A An i ndi vi dual i's considere
time of diagnosis, through the balance of his or her life. Family members, friends, and
caregivers are also impacteg the survivorship experience and are therefore included in

this déTheniitritoemntdi on of advocating the defir

t he moment of di agnosis and for teady bal anc:e
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discussion betweepatients and clinicians about the letegm and late effects of cancer
treatmentandtoma ke sure that survi vor stoqudlituofur e nee
life were consideredoutinely® * Also, family, friends and gagivers of persons who

have ever been diagnosed with cancer were included in the definition of cancer survivors

since they often experience similar challenges as those facing their loved one, and their
support is essential for restoring or improving tlealth status of persons who have ever

been diagnosed with cancer.

Although many have adopted the definition of cancer survivors used by the NCCS and

NClIl 6s Office of ddaltemaive agproacty focuses ) Honger, term

survival by the person with canceFor example, théemorial SloarKettering Cancer
Centerwebsitestatest h a t Aithe transition from cancer p
after completion of your active t%twhidet ment at
Macmillan Cancer Suppoctonsi der s a cancer survivor as s
beyond °evkichmeansdgmeone whihas completed initial cancer management

and has no appent evidence of active diseass;living with progressive disease and

may be receiving cancer treatment, but is not in the terminal phases of iinkas had

cancer in the pas®.

Il n a report by the Institute of Medi-cine (IC
Lost in Transition, the IOM limited discussion to aspects of care relevant to individuals

who havecompleted first diagpsis and treatment and not developed a recurrence of the

initial cancer or died.Their purpose was taddress issues and needs relatet guality

of careprovided to survivors ofancers aftethe completion of their primary treatméent


http://en.wikipedia.org/wiki/Macmillan_Cancer_Support

Researchers also defined cancewisors in different ways to suit their own needs.

AppendixA summarizes some tiiesed ef i ni ti ons wused for MAcancer
studies. In general, cancer survivors were identified from one or several of these
perspectives: an experience (havieen diagnosed with cancer), a time frame (years

from initial diagnosis of cancer), a phase (after the primary treatment and without
undergoing cancer treatment), or an outcome (health outcome such as remission, cured,

or no evidence of diseasty’

Each of the definitions of cancer survivors ltasown purpose and may be appropriate
depending on the context of the situation, the population, program or project. For
example, the inclusion damily, friends and aregivers of persons who have ever been
diagnosed with canceas cancer survivors is appropriate for advocacy puspose
However, family, friends and caregivers are physically, psychologically, and socially
different from those who have ever been diagnaositd cancer. A broad definition of
cancer survivors including family members may not be suitable for studies concentrating
on epidemiology and clinical impact of cancer, or health service utilization specifically

relevant to those who have the illness.

This studyfocused the research questions and analysis on patients whoplaagedhe
acue cancer diagnosis and treatment plaaskhaveno active treatment @mrollment in
hospice during the study perigdetailedinclusionexclusion criteria will be expined in
the Methods section). Thegmsttreatment survivorsnay face significant challenges
such as the lack of survivorship care glafter primary treatment, unmet psychosocial

and education needs following treatment, fragmented or uncoordinatedfroare



multiple providers, or longerm and delayed effects of cancer treatment and chronic

effects of comorbidities” ?° However, the followup periodof carehas been relatively

unexamined and many pestr e at ment survivors *tAstheme Al os 1
number of cancepatients who survived the acute cancer diagnosis and treatment phase
increased substantially over the past 20 years, it is important to understand the post
treat ment survivorso6 healthcarup pedodiandi zat i on

factors assoctad with such utilization and spending.

In the following literature review, the definitions of cancer survivors may be different

based on their sourcdsytlimitedto those who have ever been diagnosed with cancer.

1.3PROFILE OF POPULATION DIAGNOSED WITH CANCER

The following sectiondescribs the characteristics afhe population diagnosed with
cancer in terms ofancer prevalenceéypesandincidence common late and lonterm
effects of cancer treatmentand followup care requirements for cancemasuors.
Special issues related wder cancer survivorgre alsopresentedin the following

section

1.3.1STATISTICS ABOUT CANCER PREVALENCE, TYPES ANDINCIDENCE

Complete prevalence estimatitom the Surveillance, Epidemiology, and End Results
(SEER indicate thatas of January 1, 2m, approximatelyl3.0 million people with a
previous diagnosis of cancer were living in the United States, growing from about 3
million in 1971 anl representing approximatef2% of the U.Spopulation Among

the 13.0 million, about8.5 million (65.4%) had survived 5 or more years @ntheir
original diagnosis, oves.4 million (41.6%) were originaly diagnosed with cancelor
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more years earlier, and approximat2l® million (15.0%) were survivors of 20 or more
years?! The 5Syearrelative survival rate for all cancer sit@svasive)from year2003to
2009 was estimated as5B%.2! Thesestatistics suggest thatuslies focusing on cancer
patients who passed the acute cancer diagnosis and treatmenahasg@ortant and
necessary ashese postreatment cancer survivonepresent the majority of cancer

patients.

Regarding cancer types, based on statistics afmfiary 1, 200*, among the 2.0
million people ever diagnosedwith cancer and alivegonsideringtheir first malignant
primaryonly, female breast cancé21.7%) repreented thanost prevalent typdollowed
by prostate cance2(.1%), colorectal cancerg9%), melanoma of the skirv.(1%), and
cancer of the corpus & uterus, not otherwise specified (NO&)j4* Moreover, aong
the number of persons alive in the Udiagnosed with cancer andeatj60 years oover
(9.2 million), the most common first malignant primawas prostatecancer(25.6%),
followed by female breastancer (22.0%), colorectal cancer .@®), melanoma of the

skin (5.7%), and urinary bladder cancer #)3*

The median age of cancpatients at diagnosis from 28@010 was 66 years: Among
persons alive in the 8. diagnosed ith cancer as of January 1,120 people who were
60 years or oldeand hada cancer diagnosis were the larggiup and accounted for

about 709% of the population with cancer diagnoSis.

Age is the single most important risk factor for cancer and the percentage 0fS$.
populdion aged 65 and over is expected to increase from its current level of 12.4% (35

million) to 20% (70 million) by 2036* * From 20®-2010, 53.0% of incident cancer



cases were in elderly 65 years or otefhe 5Year relative survivalatesin 2003to
200 was estimated as2% and 2.1% for those diagnosed at age B5 years and age

75 a older respectively, or a85% for those diagnosed at age of 65 years and?ver.

1.3.2COMMON LATE AND LONG-TERM EFFECTS OF CANCER TREATMENTS

An individual with a diagnosis of canceray beaffected physically, psychologically,
socially, and spiritually by the disease?> ** Some effects from cancer or cancer
treatmentare of short duratiorsuch as nauseaouth soresor hair loss, while others

may be longterm or late effects. Lonterm effects are those occurring during cancer
treatment and pesting after treatment ends. Body changssa(s, disfigurement,
amputation, fatigue, neuropathic pain syndromeand cognitive problems can be
considered as longrm problem$? ?° Late effects, on the other harmday not occur

until months to years after primary treatment ends. Sesgmrdncers, osteoporosis, and
cardiovascular disease are common late effects for cancer p&ti&hksowever, some
long-term symptoms can also be categorized as late effects depending upon the
circumstances, site of disease and treatment modalities. For example, cognitive
dysfunction may not be apparent during the active treatmemhéytanifes clinically

some time later for some patients. Physical {@rgn and late effects of cancer

treatments generally come from surgery, radiation, and chemoth&tapy’

Besides physical sequelae, cancer survivors also experience changes in other aspects of
life such associal (including financial)psychobgical, and spiritual domainsocial
effects include changein social relationshig employment problems, financial and

insurance issues etc® ?° Negative psychological effects include fear of recurrence,



depression, pogtaumatic sress disorder, chronic anxietyncertainty and vulnerability,

and cognitive problem$® % ?®% Some positive psychological effects of cancer
experience are sb reported® 2> **The findings include improved sedsteem from
masering a difficult challenge, greater appreciation of life, and strengthened marital
relationships? > 3% Spiritual effects are identified as changed \sew time andthe
future changed values and goatencerns about death and dying, particularly regarding

pain during deathand eligious convictiondeingstrengthened or challeng&?> 3 39

Appendix B summarizesthe most @mmon late and lonterm effects of cancer

treatments

Physical and psychological sequelae of cancer and cancer treatment may be different in
some aspects between elderly cancer survivors and younger cancer survivors due to the
impact of aging. Previous resealftdiisaddresseavays in whicholder adults are different

from younger adult§® *°*? Physiological changes occur with age in all orggstems,
including increasing cardiovascular problems, decreasing respiratory capacity,
diminished performance of genitourinary system, gastrointestinal system, endocrine
system, and musculoskeletal system, and atrophy of the epidésigchologically and
socially, elderly experience not only negatsiganges such as decrements in cognitive
function, decreask social interactionsand loss of independence, but also positive
changes such as relative stability in personality, accumulation of knowledge and
wisdom?*%° |In addition, elderly tend to perceive $esontrol over their health, have
lower expectations for functional recovery, and experience less emotional highs and

lows*™*° Roles and responsibilities afaily life are differentfor elderly and younger



individuals. Generally young adults have more family resjufises and greater
interaction with employment and other social activities. These differences may help to
explain differences in lonterm and late effects between elderly and younger cancer

sSurvivors.

Research by Hewitt et.afuggests thatancer dects physical functioning more than
psychologial functioning in older cancer survivors compared with younger cancer
survivors®® °%°2 The most prevalent chronic conditions among those cancer survivors
aged 65 years and over are cardiovascular disease aretedt® In a study by Stava et

al. comparing the health profiles of younger and older breast cancer survivors,
arthritis/osteoarthritis, cataracts, and heart |grols are the three most significant leng

term health problems among older breast cancer survivors (age>55 years) and the
prevalence of these problems is significantly higher than the comparison groups with age

less than 55 years.

The aging process alsndicates that the likelihoodf having complications ssociated

with renal, liver, cardiac, gastrointestinal mucosa, hematopoetic and central nervous
systemsfrom chemotherapyncrease with age due to decreasing homeostatic reserve,
declining adaptability, altered pharmacokinetics, and altered pharmacodgfiarffi >

Other effects from surgical and radiation therapies discussed previously also exist among
older cancer survivors, bgw evidencebased studies have addressed the difference of

these effects between older cancer survivodsyaunger cancer survivof$.*® >



Overall, common la and longterm effects of cancerdatmentswill impact cancer
survivorso healthcare utilization and spendi

treatment phases in the lengn.

1.4FoLLow -up CARE

1.4.1SURVIVORSHIP CARE PLANS AND GUIDELINES

When patents complete their primary treatment for cancer, they enter a distinct phase of
the cancer trajectorgancer survivorship, and a care plan for survivorship is needed for
the ongoing care of these patients. As primary treatment for cancer patients involves
multiple providers such as oncologists, surgeons, primary care providers, etc.,
information regarding a patientdés diagnosi s
among these multiple providers, and fragmented or uncoordinated care may occur and
result in inadequate or inappropriate usé health services. Also, patients do not
necessarily understand their diseases and treatments receig&ohg it difficult to

inform their providers. Thenktitute of Medicine (IOM) hasecommended provision of

a surworship care plan for cancer patients upon discharge from cancer tredatment
address the needs and challenges faced by cancer sufviocsrding to the I0M
report, such survivorship care ptshould bedevelopedy the principal provider(s) o
coordinatednitial cancer therapyAppendixC lists components of the survivorship care

plan from IOM.

The first part of the IOM survivorshipare plan isatreatment summary and information
about involved providersThe teatment summaryshould include specific tissue
diagnosis and stage, treatments received and dates of services, treatment response and

toxicities experienced, and supportivere received. The second part of the survivorship
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care plan isa plan for ongoingollow-up care The folow-up care plan should indicate

the likely course ofrecovery from acute treatment toxicities, as well as the need for
ongoing healtmaintenance ordguvant therapy. It should alsecommend surveillance

plan to detectecurrence or second cancers. It should provide information on possible late
and longterm effects of treatment. Specific recommendations for healthy behaviors such
as diet, exercisdealthy weight, etc. and effective preventive intervention shalgtobe
included in the plan. Ideallyfollow-up providers for cancer monitoring and rcancer

care should be explicitly identified ensure coordination of cark addition, a list of
cancerrelated resources is also necessary for cancer survivors to seek additional
information. This survivorship plan should be patietgntered and incorporate necessary

changes/updates as new clinical evidence besanalable.

Survivorship care planfor individual patients help inform clinicians involved in the

ongoing care lao u t patientds medical faie s\¢eded Yo, whi | e
provide guidance on the implementation of the survivorship care @lamcal guidelines

can help decreasariation in care, as well as facilitating necessary care by improving

coverage of thatare byinsurers® The Chil drenés Oncol ogy Gro
comprehensive guidelines for younger cancer survivors and paféfite. American

Society of Clinical Oncology (ASCO)as set up a committee to develop folow

gui delines and i mplemented the recommendati c
in the updated guidelines. The ASCO has developed guidelines on-fgllaare for

breast and colorectal cancéAppendicesD & E summarize the latest guidelinedf?

Overall there are relatively few evidencéased practice guidelines available for

survivorship care in adults, particularly for care provided to less common cariers.

11



ASCO emphasizes that the guidelines for folawcare should bmodified to meet the
needs ofindividual patientsBoth oncologists and primary care physicians can provide
follow-up care recommemtions as long ashep at i e mandcare physician has

communicated with their oncologist about appropriate follgacare.

1.4.2NON-CANCERHEALTH CARE

There is a dearth of eviderbased guelines for managingpng-term and late effects of
treatment other than surveillance for cancecurrence and second malignancies for
cancer survivors. The reason may be that specific treatrkemed complications or
effects vary greatly depending on the type of cancer, stage of cancer, and treatment
modalities. In addition, sometimes it is deaging to determine whether some physical
probl ems are rel ated tesulting rtomuvheagiogrpsofesspmr i o r

comorbid conditions.

While most of research and guidelines focus on cancer surveillance&anoar health
care for comdrid conditions is also an important component of canceinsuship care.
Brown et al showed that cancer patients hadhigher rate of death from naancer
causes than persons in the general population, and the omastonr horcancer causes
were circulaory and respiratory failuré¥.Other studies also found thatnse chronic
conditions likecardiovasculadiseaseand diabetes plag significant roles in the nen
cancerrelated deaths among cancer surviVarfs.Although cancer survivors may have
moremedical contacts than the general population, it is not clear whbetss visits are
related to management olfieir other medical problems su@s heart diseases and

diabetes One study showedhat breast cancer survivors received more preventive

12
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services such as influenza vaccination, lipid testing, cervical and colon screening, and
bone densitometrgompared tacontrols®® while anotter studyreportedthat colorectal
cancer survivors were less likely than their controls to receive recommended care for
heart failure, chronic lung diseassddiabetes, or undergo routine preventive care such
as irfluenza vaccination, eye examinations, cholesterol screening, cervical screening, and

bone densitometry’

The quality and range of routine care for cancer surviapesalso affected bytheir
involvement with different specialties ofquiders®® ®® Survivors followed by oncology
speciaists aremore likely to undergo recommended surveillancetlieir cancer, while
thosemonitored by primary care physiciamsemore likely to receive recommended non
cancer careFurthermore, survivors who wefellowed by both types of provideese

more likely to receive both type of services and high qualityaoé®®® *° For example,
survivors who did not receive care from oncology specialists were less likely to have
surveillance mammography or colonoscopy; conversely, those not seen by a priary ca
physician were less likely to receive preventive services such as influenza vaccine and
cervical screening® ® It is also noteworthy that African American, poor, or elderly
cancer surivors wereless likely to receive either surveillance or raamcer preventive
services. Overall, preventive care and the management of other chronic medical
conditions for cancesurvivors remain one of the important issues for cancer survivorship

care in the long run.
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1.4.3HEALTHY LIFESTYLE

Lifestyle behavioral interventions for cancer survivors may include smoking cessation,
healthy diet, and regular exercise. A review niarkWahnefried et al. suggestéuat
lifestyle behavioral interventions have the potential to improve the overall health and

quality of life of cancer survivor®.

It is recognized that smoking can cause lung, head and neck, stomach, pancreas, cervix,
bladder, and kidney cancer as well as acute myeloid leukemia, heart disease, aneurysms,
bronchitis, emphysema, and stroke @tcThus, smoking cessation is an important
mechanisnfor primary prevention of cancer, reducing the risk of cancer recurrence and
adverse treatment reactions, and also increasing survival for those with toblated

cancer<?

Healthy diet and regular exercise can contribute to the prevention of cardiovascular
disease, diabetes, osteoporosis, and als®<ancers® ““The American Cancer Society
(ACS) has published guidelines on nutrition and physical activity for cancer prevéhtion.
The ACS also published reports for nutrition and physical activity during and after cancer
treatment’* The ACS guidelines on nutién and physical activity for cancer prevention

are based on synthesis of the most recent scientific evidence on diet and physical activity
relevant to cancer risk. These guidelines recommend that for cancer prevention, an
individual should maintain a higlay weight throughout lifendadog a physically active
lifestyle. For example, dults should engage in at least 30 minutes of moderate to
vigorous physical activity, above usual activities, 5 or more days of the week. They

should alsaconsume a hedy diet, wth an emphasis on plant sources, and limit alcohol

14



consumptiorf? According to the reports from the ACS, there is lack of scientific
evidence for advice on nutrition and physical activity for individuals after their primary
treatment for cancehowever thereports suggest that it may be helpful to reduce the risk

of devdoping second cancers, and to prevent cardiovascular disease, diabetes, and
osteoporosis for cancer survivors by following the guidelines on nutrition and physical
activity for cancer preventioff ® The ACS also suggesthat cancer survivoreeed to

modify their lifestyles as needed to accommodate specific health i$suresexample,

survivors with severe anemia should delay exercise until the anemia is imptoved.

1.4.4FoLLow-UP CARE FOR OLDER CANCER SURVIVORS

Currently there areno guidelinesfor survivorship care or healthy lifestyle specific to
older cancer survivors. A review by Rao et al. indicates that older cancer patients or
survivors are less likely to pursue healthful behavioral change, or less likely to maintain
themconpared to younger cancer patients or survivors Besides, Cooper et al. found

that 60.2% of elderly colorectal cancer survivors in their studies did not have-iglow
care at guidelineecommended levels; 17.1% met recommended standards; and 22.7%
received followup care above guidelineecommendation® Further research on the
follow-up care for older cancer survivors is warranted to identify batoesgrvivorship

care ando explore effective interventions for this population.

In summary, this sectioeamphasizes that is importantfor cancer survivors to receive
comprehensive follovup care including cancer surveillanaed routine preventive and
primary care for noitancer health conditions anghintain a healthy lifestyle during the

cancer survivotsp phase.Accordingly, this study examirgk the receipt of cancer
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screeningsand other selectedroutine preventive andprimary careamong cancer

survivors duringa cancer survivorship yeaompared with noitancer controls

The next sectiopresentsa breef introduction to Medicare coveragad supplemental

insurance.

1.5MEDICARE COVERAGE AND SUPPLEMENTAL |INSURANCE

1.5.1MEDICARE BASICS AND SSRUCTURE

Medicare ispublicly provided health insurander people age# 65 or older,for those
agel less thar65 with certain disabilities, anpersons aany age with Endbtage Renal
Disease (ESRD)n the U.S. In 2012 Medicare provided coverage to 50million

Americans”®

Medicarehas different parts which focus coverage specific services. They include

Medicare Part A (Mdspital Insurance)which telps cwer inpatient care in hospitals,

skilled nursing facility, hospice, and home healthrecaviedicare Part B (Medical
Insurance)whichrel ps cover doctorsé services, out pat
some preventive servisg(See Appendix F for a list); Medicare Part C (Mdicare

Advantage PlansyandMedicare Part D (Medicare Prescripti®rug Coverage)which

helps cover the cost of prescription drugs. Medicare Part A and Part Biada@over

certain services or items such as kiegn care, routine dental care, dentures, cosmetic

surgery, acupuncture, hearing aids, and exams for fhtiaging aids et®

People qualifiedfor Medicare coverage can choobew to get their health and
prescription drug coverage throutite following coveage choices and tiecost sharing
onmedical services and prescription drugs vary across the choices:

16



Original Medicares afeefor-service (FFS)program run by the federal government and
provides Part A and Part B coveragé&: list of examples for oubf-pocket cost that
people with only FF$®/edicare cald pay is presented in Appends®* For examplejn
2009, beneficiaries with only Medicare FFS coverdgalto pay 20% of the Medicare
approved amour(toinsurancejor most covere services under Part B after paying $135
yearly deductible and any copaymeiind pay all costs for preventive care not covered

by Medicare such as routine dental examinatfon.

Medicare Advantage Plansein by private insuranceompanies approved by Medicare
include Preferred Provider OrganizatioRRQ Plans,Health Maintenance Organization
(HMO) Plans,Privaie FFSPlans,Medical Savings Account (MSA) PlanSpecial Needs
Plans (SNP) Point of Service (POS) Plans, and Provider Spoed Organizations
(PSOs) Plarf8. These plans provide Part A and Part B coverage, and may off
prescription drug coveragand other extra coverage sua$ vision, hearing, dental, etc.
for an extra costCosts for items and services vary by plahe outof-pocket costs in

these plans malye lower than those in FR@edicare plarf®

Other Medicare Health Planaclude Medicare Cost Plan®rograms of AHinclusive
Care for the Elderly (PACE)and Medicare Innovation ProjectsSomeof theseplans
provideboth Part A and Part Boverage, while most of thegplans providenly Part B

coverage. In additiorsomeplansalso provide Part D coveraffe

Medicare began to offer Part D tMedicare beneficiaries odanuary 1, 2006.
Beneficiaries can join Part D througWedicare Prescription Drug Plarf®DPs) or

Medicare Advantage Plangr other Medicare health plans that offer Part RDPs
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provide drug coverage to FF$edicare, some Medicare Cost Plans, some Medicare
Private FFS Plans, and MedicarelSA Plans. Medicare Advantage Plans with
prescription drug coverage are sometimes f e r r e - D &%ParfilMoasts add

include monthly premiums, yearly deductible, copayments or coinsurance, and coverage

gap depending on plans and prescriptions f%ed

There are fedal and state programs that may help people with limited income and
resourcs save on their health care and prescription drug dnstsaying some or all of

the premiums, coinsurance, copayment, deductible, and coverage gapvide extra
income. Thesermpgrams include Medicaid, loimcome subsidy (LIS) for Part D, State
Phamacy Assistance Program®ACE, Medicare Savings Programs, Supplemental
Security Income (SSI) Benefits and some programs for people living in the U.S.

territories®? &

1.5.2MEDIGAP BASICS

A Medigap policy is private health insance that supplements OriginBedicare. It
helps pay copayment/coinsurance, deductiblesirarovered services under Original
Medicare Medigappolicies donotc o v e r  p eof-poaket ¢costsinderthie following
types of healthcoverage includingMedicae Advanage Plansemployer/union group
health coveragestandalone MedicarePrescription Drug Plandyledicaid veteranos
benefits or TRICARE®® In most of states gople can only purchase standardized
Medigap politesidentified by letters (A through N in 2012t their own cost In 2012

all standardized Medigap policies cover 100% of Medidaaet A coinsurance and
hospital costs up to aadditional 365 days after Medicare benefits are useanast of
them cover 100% of Medicare Part B coinsuranceopaymentblood (first 3 pints)and
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Part A hospice care coinsurance opayment Skilled rursing facility care coinsurance,

Part A/B deductible, foreign travel emergency, etc. may also be covered in some of the
standardized Medigap polici&®lso, Medigap policies sold aftdanuary 1, 20060 not
provide prescription drug covera@elt should be noted that Medigap policies wiot
provide coverage for lonterm care, vision or dentahre, hearing aids, eyeglasses, and
privateduty nursing. Also, Medigap policies cover coinsurance only after beneficiaries

pay their deductible unless the deductible is also covered by the Medigap fdlicies.

1.5.3SUMMARY

In summary, Medicare beneficiariégce coverage andostsharing structurehat can

vary widely depending on plartype In 2007, 34% of Medicare beneficiaries had
coverage from employesponsored health plans, 22% enrolled into Medicare Advantage
Plans, 17% purchased Medigap policies, 15% received Medicaid benefits, and 11% had
no supplemental health insuranteBeneficiaries withonly FFS Medicare have to pay
deductible, coinsurance, copayment, premiuansl costs of services natovered by
Medicare (SeeAppendix G for details). Beneficiaries with limited splemental
insurance may also face out of pocket burden by paying deduatibilesurance or
copayment of some Part B services or prescription drugs, premiums and costs of services
not covered by Medicard=or cancer survivors with Medicare coverage,aupocket

costs could vary greatly considering the variety of Medicare and supplemental insurance

plans.
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CHAPTER 2STUDY OBJECTIVES AND RATIONALE

The purposef this studywas to examine the relationshipetweersupplementamedical
and prescriptioninsurarte and use and spending on selected health care services for
elderly Medicare cancer survivors compared to a-canrcer comparison groudhe

specific aims of the study are as follows:

Aim 1: Characterize elderly Medicare cancer survivors and comparectthat of
similar Medicare beneficiaries without a cancer history with respect to Medicare
supplemental medical and prescription drug insurance,-setimgraphics, health status,
health behaviorgptal medical spending, totautpatientprescription speding, and use

or spending on selected routine primary care amiidiabetic medications for Medicare

beneficiaries with diabetes

Note: total medical spending, total prescription spending, and use and spending on
selected routine rpnary care and antliabetic medications for Medicare beneficiaries
with diabetesareencompassed within the phratealth caraitilization and spendingin

Aim 2.

Aim 2: Examine the effect of the presence and type of supplemental insurance on health
care tilization and speding for elderly Medicae cancer survivors comparedédtulerly

Medicare beneficiaries without cancer.

With the aging of the U.S. population, increasadcerincidenceand advances cancer
treatment the number of elderly cancer survivors has increasdbdtantially over the
past 20 year$ This increase has led tmncers on the part otlinicians andvarious

advocacy groups abotihe adequacy of care faancer survivorsn the longer-term
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Cancer survivors have a variety of medical care needs, some of which ar tee kateir

cancer history, while others acemmon to the elderlyAfter an initial round of cancer
treatment, cancer patients namtjoing medical care on three levels: 1) ongaagcer
surveillanceto detect a recurrence, 2putine preventive andprimary care and3)
management ofomorbid chronic conditions'he experience with cancer treatment and
treat ment out comes may | mpact cancer sur vi
utilization of health care services, life style choices, and affordabiligngoing health

care. Specifically, this studyexamineduse of routine preventive and primary care
including screening mammograms, colorectal cancer screestrggning pelvic exams,
prosiate specific antigen tests (PSA), number of routine evaluatidnnzamagement
(E&M) visits, influenza and pneumonia vaccinations, and dental examination or cleaning
services, total healthcare and prescription drug spending, and use of recommended

medications for diabetes among Medicare beneficiaries with diabetes.

The gdudy looked at use ofrecommendednedications fordiabetes amondvedicare
beneficiaries with diabetes becautds diseasds one of the most common chronic
diseaseswithin the elderly Medicare populationaffecting approximately 24% of
communitydwelling Medicare beneficiarie¥. Medicare beneficiaries with diabetesdha

an average of $15,292 in total spending in 2002, compared to $10,210 by the average
communitydwelling beneficiaries in the same y&&Patients with diabetes are heavy
users of medicatiorfS. For diabetesangiotensinconverting enzyme (ACE) inhibitars
angiotensin Il receptor blockers (ARBInNdHMG-CoA reductase inhibitoréstatins)are
recommended for diabetic patients to prevent progression of diabetic renal disease and

cardiac damag¥:*° Previous studiebaveindicated that these essential medications are
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underutilized**® Therefore, it is important t@xamine whetheelderly individuals
especially cancer survivors with diabgtfollow the guidelines and use recommended
medications (amndiabetic agents, ACE inhibitors, ARB, or statins) and what faems

associated witlising or not using them.

A fundamental question in economics is to what extent consumers respondesogfric
goods and services, captured in the consumer demand function. For most goods, the
demand curve is downward sloping, which indicates that holding income and preferences
constant, increases in the price of health care are associated with decrelasaesadf

health caré* *The r esponsi venes sandad price is measused bye r 6 s
price elasticity, whichs the ratio ofthe percentage change in quantity demandetieo
percentage change in pricaugplemental insurance lowers the effective-aupocket

price faced by Medicare benefiges at the time ottonsumption. Economic theory
predicts,and several empirical studies have provided evidetihz¢ people with poor
healthare less responsive to price (ib@ve lower price elasticitgf demangl for health

care compared to those with better health stdtiisTherefore, responsiveness to
supplemental health insurance may be different for cancer survivors compared to those
without cancerCancer survivors may also experieneduced financial resources, and
changes in health status, and attitudes towards life style and health care sattleng. L
known about how these factors interact with supplemental insuraraggetbutilization

of health cardor cancer survivordNo aurrent studies have addressed whether the impact

of supplenental insurance on health serviddization and spending foelderly cancer

survivorsdiffers from thatof eldely individualswithout a history of cancer.
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The findingsof the studyshould expanaur understanding regardimfparacteristics and

use and spending on neancer related health care among elderly Medicare beneficiaries
who are cancer survivor§he study resultshouldalsofill importantknowledgegaps
regardingthe relationship of sypementalmedical and prescriptiomsurance tdealth

care utilization and spendirfgr elderly Medicare cancer survivors comparedhose
without a cancer histonyif cancer survivors are less priocesponsive to health care
utilization and spending cqmared with he general populatiomt may create a situation

in which there is high total spending, constrained by available income and assets to cover
the outof-pocket costsHence,cancer survivors mayse up their financial resources for
ongoing healtrcare or have to forgo care in the long rAnU.S. national survey found

that 25%of households affected by caneesed up all or most dheir savings as a result

of the financial cost of dealing with cancer; among those always insured, 22% reported

using up all or most of saving®.
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CHAPTER 3CONCEPTUAL FRAMEWORK

The conceptual frameworfor health care utilizatiorused in this dissertatiowas a

modified version of the Behavioral Model of Health Services’Ugkepicted in Figure

1). The Bédavioral Model of Health Services Use was initially developed in the late
1960s by Ronal d M. Andersen to assist i n
services® Since then, the Behavioral Model of Health Services Use has been revised

and ewlved from phase 1 (1960s) fghase 5 (2000s) in responseetoerging issues

the health care system, and new developments in medical sociology and health services

researchH®?

The most recent versions of the model include four components: contextual
characteristics, individual characteristics, health behaviors, and outcomes. Contextual
characteristics include factors within the health care systend @mmunity
characteristics. The major components of contextual characteristics include predisposing
factors (e.g. community demographics, social structure, beliefs), enabling factors (e.g.
supply of medical professionals or health care facilities, hexlticy, financing), and

need in terms of environmental exposures or population health indices (e.g. mortality,
morbidity etc.). Individual characteristics have the same components as those of
contextual characteristics. Individuateglisposing charactetiss include demographic
factors (age and gender), social structure (education, occupation, ethnicity, social
net wor ks, soci al interactions, and culture),
and knowledge about health and health servicés)abling resources include
personal/family and community factors such as heakbrance geographical residence

or employment.Individual reed includes perceivesbcial, and evaluateebiological

24



needs Health behaviors include personal health practices ¢deet. exercise, and self
care etc.), use of health services (measured by type, site, purpose, and time interval of
use), and process of medical care indicating interaction between providers and patients in

the delivery of medical care (e. g. patient caling). Outcomes include perceived

health, evaluated health, and consumer satisfaction.

Figure 1. Behavioral Model of Health Services Use

Health
Contextual Characteristics Individual Characteristics  Behaviors  Outcomes
| 7 |
PREDISPOSING = ENABLING =*NEED PREDISPOSING —ENABLING —» NEED Personal Perceived
. . . . - . Health Health
Demographic Health Policy ~ Environmental Demographic Financing Perceived Practices
Soclial Finlancing Plopubation | | | I ‘
Heath Indices [~ Social Organization ~ Evalusted ¥ -3
Beles rgizein | Process of Evaluated
Belefs Medical Care Health
Use of Consumer
Personal Satisfaction
Health
Services

Sources: Andersen RM, Davidson PL. Improving access to care in America: individual
and ontextual indicators. In: Andersen RM, Rice TH, Kominski GF, &@fanging the

U.S. Health Care System: Key Issues in Health Services Policy and Manag8arent
Francisco, CA: Jossdyass; 2007:1331.

The Behavioral Model of Health Services Useggests thit multiple determinants
including contextual and individual characteristiosfluence health services use and

health status. Théeedback loopsn the modelindicake that use of health services and
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health statusmay alsoinfluence subsequent predispoginenabling, and need factors

within contextual or individual characteristics. Furthermore, theadsisan interaction

between use of personal health services and outcddased on thi8ehavioral Malel

of Heal t h Ser vi c e decillente useheath care servisas jointly v or s 6

influenced by individual, provider, health care system, and other contextual factors.

In this study, one element of thBehavioral Modelof Health Services Usewas
emphasized namely, the role of Medicare supplemil insurance as an individual
enabling &ctor in the use and spending loealthcareservices.The standard economic
theoryof consumer demand for health insurance and health care sevaisesed within
the context of theBehavioral Model of Health Seéces Use to explain the relationship

between supplemental insurance and use of personal health services.

The demandtheory for health care services suggestat, dher things kBld equal,
individuals demandnore health servicesinder the following condibns: have health
insuranceare sicker, havehigher incomesandhavestronger preferencewardsusing
health care serviceSince lealth insurance reduce$fective pricedaced by consumers
individualswith supplemental health insuranaee expectedthave higheuse of health
servicescompared to those who do 6Other factors suchs time cost to obtain health
services, and supply of health care professionals and facilities in the local areaonay als

impact use of health services.

One of thedistinguishing characteristics demandor health care services usicertainty
due to theunpredictable incidence of ilinegsealth shocks)when compared to demand

for other commodities such as food or clotHéRisk-averse individualsill tend to
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purchase more medicabie when a health shock severe or has greater potential
reduce health®® Furthermore, when confronted by unegmty of health shocks,
individuals will invest more irpreventivemedical cargbutas time passes and no health
shocks occur, individuals will reduce their medical aaxpenditures and increase their
consumption of other good®’ Theory also predictthat prevous health shecks should
impact the spending dmealth care services in the current period and such irspald
decrease as time passEmally, more severe health shoskn a previous riod should

haveagreater impact on the current medical expenditures fofanskse indriduals

Figure 2 below shows how an | adiothergbodal 6s pr
may changewith a health shock and the corresponding changéendenand curve
Figure 2.a showswo sets of indifference curves for the same pemsith and without
illnessr espectively. I ndi fference curves refl ect
care and other goods. When an individual becomes sick and thet lmodgéaint line
(M*X*) is fixed, use of medical carés expected to increaseom M; to M,, while
consumption of other goodeclinesfrom X; to X,. Thispreferenceshift results in a shift
of thedemand curve from the lefDno ilnes9 t0 the right(Dwitn iness)in Figure 2.b, which

indicates that, at each pricacker peop will demand more medical care.

Sincesicker people have stronger preferefmemedical careand demand more health
care servicesthey may be less responsive pace changesn health care services
compared with healthier peopt&®” Therefore,becausdnsurancereducesthe effective
price of health care services, the impacs@bplementainsurance amongsicker people
or people with morsevere health shocks predicted tde less than thamonghealthier
people.
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Figure 2. Changes in Preferences and Demand Curves due to Iliness
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(a) Changed Consumption Preferences Due to Illness

Price

(b) Changed Demand Curve Due to Illness

P

Do illness

Dwith illuess

Medical Care

Adapted from Phelps CEHealth Econonts 3rd ed: Addison Wesley; 2002.

Economic theory suggests that holding other things constant, individuals are more likely

to purchase supplemental health insurance if they are more risk averse, have higher

incomes, have poor health, or have stronger preées for using health care servitks.

Whether a person purchases priv&ipplementainsuranceor enrolls in public insurance

may also be impacted by supplemental insurance premiums which are affected by state

specific insuance market regulations, wohkstory/firm size/industry, and the supply of

different health insurance plams the area, HMO penetration rate, and other public

options.

The economianodelof consumer demand for health insurance and health care services

indicatest h at an

ndi vi

dual

6s

deci

sion
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health services are both iménced by his/her health status, income, and preferences for

health care servicesTherefore, in order to examinethe relationship between

supplemental insuranand use of personal h#alservices, it is necessary to take into
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account the impact of thesemmon factorgendogeneity of insuranc&) avoid drawing

biased conclusian

The Behavioral Model of Health Services Use, and the nested ecomoodel of
consumer demand for health insurance and health care services ptidesetical
basis for gaerating hypotheses and specifying empirical modBased on tis
theoretical modelpy assuming that cancer hasgreater impact oran individuafs
physcal and mental health stattigan other diseasesancer survivors are more likely to
purchase suppheental medicaland prescription drug insuranampared tothose
without a cancer historyholding other things equarhe health status of cancer survivors
may also influence the types of supplena¢nnsurance available to thenCancer
survivors may bedss likely to have employment related supplemental insuiiitioeir
cancer affectedmployment before they reached retirementadbeymay be less likely
to have individually purchased insurance duehieir pre-existing cancer conditioror
they may be more likely to be eligible for Medicaid as a result of the financial burden

from their prior cancer treatment

The model also suggests that cancer survivors may adoeer price elasticity of
demand for health care servicgsmpared to those with ahtypes of health shocks
those without any health shodksthe previous period if we assume ttia shockfrom a
cancer diagnosiss more severeor more uncertain than other types of health shocks
Therefore, the impact of supplemental ir@\ce uporhealth care spendinipr cancer

survivors may be less than that foosle without a history of cancer.

In this studyfor Aim 2:
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Examine the effect of the presence and type of supplemental insurance on health care
utilization and spending foelderly Medcare cancer survivors compared &bderly

Medicare beneficiaries without cancer.

It is hypothesizd that:

Hypothesis 1: The impact of supplemantnsuranceon health care utilization and
spendingwill be smaller forelderly Medicare cancer survivors cpaned to those without

a cancer history.
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CHAPTER 4LITERATURE REVIEW

There is extensive literature oimsurance,preventive health care, managementof
diabeteshealth care spendirand cancer survivorshift is not possible to cover all the
topics aml findings in tlis dissertation This section focusespecificallyon a review of
literature for the relationship asypplemental health insurance to the utilizatairhealth
care services, includingndgeneity of supplemental insurance coveragepact of
health insurance/price on use or spending of health care services by healthasthtus
impactof health shockon attitudes or preferences towattusalth caraise andspending.
Other factors suggesteloy the conceptual framework wemdso revewed for their
association withuse ofroutine primary care andare fordiabetes especially among

cancer survivors

4.1 SUPPLEMENTAL HEALTH |NSURANCE AND USE OFHEALTH SERVICES

As noted previously,upplemental insurance is expected to increase health carergpendi

to the extent that it reduces effective price to patients at the dimieealth care
consumption Supplemental insurance types may affect the-obpibcket price to
different degrees, but may also differ along dimensions such as provider networks and/or
utilization managementA seriesof studies have examined the relationship between
Medicare supplemental insurance and use or spending on health care sSouiteof

the studies also addressed the issue of endogeneity of health insurances by testing or
adjusting for it in the analyses. While there is no agreement on the maguo#ude or
endogeneityf effect fromhealth insurancehe consistent finding from different studies

is that individuals with supplemental insurance are more likely to incresseor

spending a health care services.
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The RAND Health Insuance Experiment showehat, enrollees witthighercost sharing

in their insurance plans were less likely to have medical contactaseoutpatient
services>* Using arandomized experimenthé study demonstrated fundamental price
responsiveness with priedasticity of demand formedical careestimated to bén the -

0.1 to-0.2 rangeé? Although not focused on supplemental insurance, the RAN@ystu
provided the first estimates of demand for healthcare that were not biased by insurance
selection. Although datedhé findings from the studgan be extended to the situation

that Medicare beneficiaries without supplemental insuranag be less likelyo have
medical contacts or useaitpatient services because they are responsible for the full cost

of care not covered by Medicare

Atherly estimated thaindividually-purchased supplemental insurance planth or
without prescriptiongdrug coverage ineasedViedicare expenditure@n 1995)by $491

and $914 annually respectively while employersponsored health insurance plans
increased Medicare spending by $447 and $207 annually for policies with or without
drug coverageespectively’® An earlier study also suggests that Medicare beneficiaries
with both Medigap and employsponsored plans had the highest level of Medicare

expenditures®

Two studieslooked at the association between Medicare supplemental prescdpiigpn
coverage and drug utilization and expenditdfés!®® Shea et al. foundhat after
controlling for potential selection bias, Medicarebfciaries with prescription coverage
weremore likely to use prescriptisnThey estimated that a 10% decrease in the effective
price of prescriptions to beneficiaries would increase their utilization of prescriptions by

5.4%% The study byHuh et al. eportedthat the probability of any prescription drug
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use was4.5% higher among beneficiaries with drug coverage when compared to those
without any drug coverage. The drug coverage was also associated with $308 increase in

drug spending among those whodigeescription drug®’

A more recent study by Davidoff et al. examined use and spendingtoeaplatic
therapiesamongMedicarebeneficiarieswith cancerusing pooled 1992007 Medicare
Current Beneficiary Survey (MCBS) ddff. The study found that compared to those
without any supplemental insurance, the probability of use of antineoplastici¢iserap
among cancer patients with supplemental insurance was about 0.14 to 0.15 higher
depending on the type of suppleme insuranceSimilarly, compared to those without
supplemental insurance, cancer patients who had supplemental insurance spent about
$1539 (medicabupplemental insuranaanly) to $3708 (public supplemental insurance

plus prescription drugoveragg more on antineoplastic therapits.

Past studies also examined endogeneity adikbre supplemental insurancehe

problem of endogeneity may be limited for Medicare supplemental insurance because
possession of supplemental insurance suamasoyersponsored insuranae Medicaid

coveraggs det er mined by a per s osapssorgdinsucance posses
pl ans or a personds income r e]whithhakerot t o Medi
easy to change or manipulate when diagnosed with a chronic condition. However, there is

still potential for endogeneity of Medicare supplemental insurance based on long

standing preferences about healthcare seeking. Plus, possession of individually purchased
private supplemental insurance requires active choice, which may be affected by
preferencesResultsfrom the existing literature@re mixed regarding the evidencerfo

biased selection into Medicare supplemental insurafegelogeneity of Medicare
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supplemental insuranceyicCall et al. found no evidence of selection among Medicare
beneficiariesvhen modeling the insurance choice as a dichotomous variable imgjcat

any source/type of supplemental insurance or'fbtUsing data fronthe RAND Elderly

Health Supplement to the 1990 Panel Study of Income Dynahiilzsd et al. examined

the determinants of the demand for prescription drugs among the elderly aged 66 and
over, andtestedfor endogeneity oSupplementainsurance coveragm the full joint

model of insurance coveragdrug coverage and the demanéquations. The results
could notreject the hypothesis thatsirance variables were exogendtisin a study on

the relationship between ability to pay and medication decisions artfunglderly
Pennsylvania Medicare beneficiaries in 19%ipart and Grana used tavo-stage
Hausmanspecification test to determine whether any of the supplementaamse
variables (private physician office coverage, private prescriptions coverage, Pennsylvania
Pharmaceutical Assistance Contract for the Elderly (PACE), or Medicagte w

emdogenousand the test failed to reject exogenéits.

In contrast, Ettner found evidence of adverse seledtiothe supplemental private
insurancemarket by usingdata from the 199IMCBS. The author assumed that
unobserved variables were distributed randomly in employer spansopplemental
insurance plansgndincreased usage associated with the employer sponsored plans was
attributed to moral hazard. Adverseesgion was measured as the differentepending
between employesponsored supplemental insurance plans and individually purchased
supplemental policies. The study foutitht beneficiaries withprivate supplemental
insurance usk more physicianservicesand hadhigher Medicare total andPart B

reimbursement, even afteontroliing for pure insurance effects, which suggested adverse
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selectiont™® In addition, using the 1995 MCBS data, Atherly estimated the effect of
Medicare supplemental insurance plans on Medicare expenditures by controlling for
unobserved selectiofl The study used a twstage model to first estimatiee insurance
choice decision and then health care expendituresaddition to individual level
characteristics,hie study used county level unemployment rate, proportions of workers
employed in selected industs Medicare Average Adjusted Per Capita Cost (AAPCC),
and number of HMOs tcestimate the possession of emplegponsored supplemental
insurance The studyused state level p&apita hospitalization randcommunity rating
regulations,and county level AAPCC and number of HMOs to estimate ¢heice of
individually purchased supplemental insurandéde study suggested that insurance
choice wasindeed endogenous, with most policies having favorable selecistead of
adverse selectioriThe study indicated that there was significant unobserveadhle
selection into employesponsored supplemental insurance plans, regardlestether
prescription drug coveragevas includedin the plans For individually purchased
supplemental policies, unobserved adverse selection was found in the plans with drug
benefits, while unobserved favorable selection existed in the plans without drug
benefits'®> A more recent study by Huh et al. also investigatedsséction ind drug
coverage by simultaneous equations methods among the elderly Medicare beneficiaries
from 2000 MCBS data. Their findings indicated that unobservable factors led elderly
Medicare beneficiaries to buy prescription drug coverage and also have higher
corditional drug expenditures, while the same unobserved characteristics were

unassociated witthe decision to use any drugs or ndt.

35



None of thee studiesexaminedthe relationshipbetween supplemental medical and
prescription insurance and use and spending on selected health care services for elderly
Medicare cancer survivors compared to a-nancer comarison group However,the

mixed resultsfor endogeneity of supplemental insurarsigggest a need to test for
potential endogeneity the current study

4.2 MPACT OF HEALTH |NSURANCE/PRICE ON USE ORSPENDING OF

HEALTH CARE SERVICES BY HEALTH STATUS

SinceAim 2 of the current study was to examine whether there is differential impact of
supplemental insurance on healthcare utilization and spending for elderly cancer
survivors compared to nezancer controls, it was helpful to look at literature regarding
studies which examined and compared the impact of supplemental insurance on use or
spending of health care services among people with different health status or conditions.
The resultof such studies amaixed regarding theffect of health status on tihesponse

to health insurance or pricg " 114

A subanalysis of theRAND Health Insurance Experimetaisted whether the response to
cost sharingvaried by health statu§* The study used th&eneral Health Index
(GHINDX) andits distribution todefinethe lower third, middle third, and upper third
health status group3he GHINDX refers to health in general amgla continuous score
based on 22 questionnaire items fatividuals 14 years aralder. The study did not find
significant insurance plan iactions with health status on expenditures medical

services*

A study by Wedig examined specificallyhe relationship between the elasticity of

demand for physician services and health st&tli$ie study used data from tH®80
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National Medical Care Utilization and Expenditure Survey (NMCUESE of physician

visits was the depeedt variable and measurad use/nomuse and level of use weighted

by price. Price and health status were the two key independent variables. The ratio of
total out of pocket spending to quantity of care or weighted visits was used as the
measure of priceHealth status was measured by several proxy variables such as

perceived health status, disability days, and activity limitafitve. study results indicated

that less healthy people were less price responsive on the first few units of physician
visits or nitial decision to visit, but there were no discernible effeat meamumbersof

physician visits?

A more recent study by Remler et aking 1995 MCBS data examineathetherhealth
status affectedesponsivenes$o costsharingamong feefor-service (FFS) Medicare
beneficiaies®’ Hedth status was defined as healthy or sick using two approadirss,
thosewho had at least one activitf daily living (ADL) impairment were considered as
sick while those without any ADLUimitations were defined as health$econd, those
who selfrepated their health as being poor were categorized as sick while those with
selfreported health as fair, good, very good, or d&oelwere considered as healthy.
Cost sharing variation was measured \Wlether the subjects haab supplemental
insuranceMedigap or employesponsored supplemental insurance. Medicare Part B
covered medical care use and expenditures were the dependent variable. The study found
that change in MedicarPart B expenditures associated with Medigap or employer
sponsored supplemeniakurancevas smaller for the sick when compared to that of the

healthy.The study indicated that the impact of supplemental insurance on Medicare Part
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B expenditures was smaller for Medicare elderly beneficiaries with poor health status

when compared todalthy beneficiariesegardless of how health status was measUred

A more relevant study by Erten et alxamined whether Medicare beneficiaries with
newly diagnosed cancer respondeffiedently to supplemental coverage than the general
Medicare population using 1992007 MCBS data The study results showed that
Medicare beneficiaries withewly diagnosedancer are less responsive to the presence
andtype of supplemental coverage thamtancer controls™ However, the relationship

of supplemental insurance and utilization and spending between cancer survivors vs. non
cancer controls is uncledrecause camer survivors may be different frothose with

newly diagnosed cancer in terms of health conditions, need for eatated treatment,

and preference for medical care, etc.

4 .3IMPACT OF HEALTH SHOCKS ON ATTITUDES OR PREFERENCES

TOWARDS HEALTH CARE UTILIZATION AND SPENDING

As shown in tle literature reviews abovepost of the studies examining the effect of
health on price response have used general measures to distinguish sick from healthy
persons.This study is the first oneto assess whether beingcancer survivor has an
impact on prce responseaegarding health care utilization and spendidg cancer
diagnosis can be considered to spacial kind ohealth shockand Ittle is known about

the impact of health shocks attitudes or preferences towards health care utilization
sperling.*® A studyby Ayyagari examined the impaof health shocks on beliefs about
disease risk and demand for vaccinatibidhe study usethe 19922008 MCBS Cost

and Use file Health shocks were constructed from claims with a dummy variable

indicating haing influenza or pneumonia and a dummy variable indicating having any
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respiratory illness inhte previous year. Vaccination for pneumonia \wsitified from
self-reports inthe MCBS files.The results showed that beneficiaries who haikfaned
health shok in the previous year were more likely tovha pneumonia vaccination in
the current year than those who did not, and the probability of gettragcination did

not vary according to the severity of the health showasured by hospitalizatiot?

4 4FACTORS ASSOCIATED WITH USE OFROUTINE PRIMARY CARE

The following section provides findings from literature regarding factors associated with
use of routine primary care. The findings showed that studies which used- SEER
Medicare datao examine use of utine primary care among cancer survivors and/or
controlshad a great deal oinformation on cancetype, stage at diagnosis, treatments,
etc., but there was no information on supplemental insurance othea steteMedicaid
buy-in indicator, and censusrack level socioeconomic data, which may not be

particularly highly correlated with pers@pecific data.

Several studiekad compared receipt of preventive care services for cancer survivors and
persons without cancer, and have examined determinansgreice use other than
insurance. The studieshowed thatbeing married higher education, non-African
American, and higher socioeconomic statusre positively associated witluse of
preventive health servicés cancer survivor§™ '8 8% 1¥19 g|der age was associated
with increased odds of influenza vaccination, but with decreased odds of receiving other
preventive services such as cholesterol or bone density scré€nit§Snyder et al.
found thatstage 13 breastcancer survivorsvere less likely to get influenza vaccination,

cholesterol screening, colorectancer screeningndbone densdametry, but were more
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likely to receive mammogramswhen compared to necancer controlswho were
matched by age, race, sex, arfER region and had mammogram in theameyear
when the corresponding cancer case was disggitd’ In contrast results from another
study showed thasurvivors of nonmetastaticbreast cancewere significantly more
likely to receive influenza vaccination, lipid testing, cervical examination, colon
examination, and bone densitometvigen compared to contramsatched controls on the
basis of age, race, sex, andExEregion However,when compared to the restricted
matched controlsvho hadprior mammography in the same period when breast cancer
survivorswere diagnosedwhich indicate similar access and participation in the health
care systenbetween the cases anahtrols there was no significant difference in the rate
of receiving preventive services except that breast cancer survivors were stilikelgre

to have mammograms, while the controls were more likely to have cervical .&ams
Consistently,cancer survivors who visited both a primary care physician and oncology
specialist were most likely to reiwe each type of preventive care services including
influenza vaccination, mammograms, cervical cancer screening, cholesterol screening,

18, 68, 117119
etc:

Little is knownabout the association between supplemental insurancesaraf woutine
primary care among canceursivors. A recentstudy byCasillas et alexamined the
impact of insurance type on use of survifecused and general preventive health care in
childhood cancer survivors who were 18 years or dvam the Childlmod Cancer
Survivor Study (CCSS) cohott’ Survivorfocused health care included cancelated
visits and cancer center visitSeneral preventive health care included having a general

physical examination less than 2 years ago and a dental examination less than 1 year ago
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for both men and women; for women, general preventive health care also included having
a clinical breast examitian less than 1 year ago and a Pap test less than 3 years ago.
Health insurance was categorized as private, public including Medicaid, Medicare, or
other public programs, and no insurance. The results showed that the uninsured were less
likely than thosewith private or public insurance to have either sundfamusedhealth

care or general preventive health care. Compared to those with private insurance, patients
with public insurance were more likely to have survifarused care and general

physical exan, but less likely to have dental exam, clinical breast exam, and P& test.

A few additionalstudieshaveexamined the associati between supplemental insurance

and use opreventive servicewithin thegeneral Medicare populatidft'*

Carrasquillo et al. usethe 1996 MedicalExpenditure Panel Survdp examineblood
pressure measurement, cholestdssting, influenza vaccination, mammograp®ap
testing, andbreast and prostate examinatioamong Medicare benefiaries with
Medicaid, supplementahsurance HMO plans,and those with FFS Medicare onfy?
Compared with beneficiaries with private supplemental insurance, those with FFS
Medicare only weresignificantly less likely tohave influenza vaccination, cholesterol
testing, Pap smear, and prostate examinatimge with Medicaidvere significantly less
likely to have cholesterol testing and prostate examinatiang HMO enrolleesusel

121

significantly more mammograra " The study also founthat education and age were

the two most important predictors of having preventive services.

Another study byPotoskyet al. investigateavhether types of health care coaxge were

associated with utilization ofmammography, ahical breast exam, Pap smear, fecal
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occult blood test, andigital rectal examin two age groups from the 1992ational
Health Interview SurveyNHIS) data*®* Among persons aged 65 and over, compared
with individuals enrolled in Medicare Advantage Plans, individuals with FFS Medicare
only were significantly less likely to havmammography, ahical breast exam, Pap
smear, fecal occult blood tesand dgital rectal examindividuals with both Medicare
and Medicaid were significantly less likely to recemammographyPap smear, fecal
occult blood test, andigital rectal examindividuals with Medicare plusupplemental
private FFS plan had leev chance of having mammography améecal occult blood

test:

A more recent study bySchneider and colleagues assessed whether Medicare
beneficiaries enrolled in Medicare Advantage Plans weree nlikely to receive
colorectal cancer screening compared with beneficiaries with FFS Medicare only or
beneficiaries with FFS Medicare plus supplemental insur&idée authorsised 2000

MCBS data and a propensity score model to adjust for selection bias of insurance based
on saio-demographic characteristics and gelbort attitudes towards care seeking. The
results showed that beneficiaries with FFS Medicare only thadlowest rate of
colorectal cancer screening compared Medicare Advantage Plan enrollees or

beneficiaries \ith FFS Medicare plus supplemental insuratfée.

4 5FACTORS ASSOCIATED WITH USE OFNECESSARY CARE FOR DIABETES
The following section provides findings from literature regarding factors associated with
use of necessary care for diabetes. The literature review results showed #tatlies

looked at the differential impact of prescription drug coverage on use of recommended
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medications for diabetes between cancer survivors with diabetes aivdmzar controls

with diabetes. This study filled the gap on this research question.

Eale et al. applied a series of eviderzesed measures usi@EERMedicare datao

evaluate the quality of necancercare colorectal cancer survivors received with that
experienced by nenancer control§® Survivors with diabetes weregsiificantly less

likely than nonc ancer compari son to haevawationegdu!l ar do
managemen(E&M visit), and one vision examination in one y&aindividuals with

older age, African American race, or neither regylarsiting a primary care physician

nor an oncologist were significanthgss likely to receivenecessary carf&.It should be

noted that supplemental health insurance, individual level -st@iwographic
characteristics and patient prefece were not available antherefore were not

controlled for in tiis study.

Another study by Keating et al. showed that diabetic patients with cancer received care of
similar quality to diabetic patients without cant&rBoth growps received similar rates

of low-density lipoprotein (LDL)cholesterol testingdilated retinal examinationgjood
pressure controdnd ACE inhibitors for hypertensionHowever, diabetic patients with
cancer had lower rate @DL cholesterol controhnd $atin usefor those withLDL >100

mg/dL'?*

Factors including older age, malhroniclung disease, depression, demerdiad other
mental illness were associated withwer rate of usng ACE inhibitors or ARB.%
Diabetic patients with employeponsored insurance, VA, or other public drug coverage

(not Medicaid), history of myocardial infarction or coronary artery disease, visits to a
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cardiologist or endocrinologist were significandgsociated witlhighercombinedstatin
and ACE inhibitos/ ARB use while older age and chronic obstructive pulmonary disease

were negatively associated with combined ssatimd ACE inhibitos' ARB use!?®

4.6 SUMMARY OF LITERATURE REVIEW FINDINGS

In summaryareviewof the relevantiterature showdthat in general, beneficiaries with
supplemental insuranagere more likely tohave greater use or spendingloealth care
services2#108: 116112, 126 ha\vever, herewas no agreement owhether supplemental
insurance was endogenous health care utilization or spendingcross studies.
Beneficaries with FFS Medicare only weless likely than those with any supplemental
insurance (including Medicaid, private or other public supplemental insurance, and
Medicare Advantage Plang) have routine primary care or use essential medications for
selected chronic conditiofmsed on findigs from a variety of studiéé™** The results
were mixed regarding the evidence of elifintial response to health insurance or price on
use or spending of health care by health st&t35.***The literature also suggestthat
health sbcks may increasase of preventive health car® Previous tidies hd also
identified a few factors relevant to use of routine primagecandnecessarcare for
diabetes among cancer survivrs'® 88 09, 83117120, 124,125 1 rance, ge, gender race,
marital status, educatiohealth statusand physician specialty atke important factors

associated with health care utilization among cancer sunvitrdfs® 69 93 11720, 124,125

From the current literate review, most studies either looked at the impact of
supplemental insurance on the use of routine primary care or essential medications in
general Medicare populationstead of among cancsurvivas, or they examined health

care utilization among cancer survivors without addressing e isf supplemental
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insurance Overall, no studieshave investigatedand compared the impact of Medicare
supplemental insurance on health care use or spendingdre®iderly cancer survivors

andelderlywithout a history of cancer.
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CHAPTER 5METHODS

This methods section includes a description of the data source, studyesamgpl
measurement of key dependent and independent variables. Descriptive (univariate and

bivariate) and multivariate analyses for each aim are described.

5.1DATA SOURCE

The studyusel data from the Medicare Current Beneficiary Survey. The MCBS is a
rotating panel survey of a representative national sample of the Medicare population
conductedby the Centers for Medicare & Medicaid Services (CMS). Each selected
respondent is interviewed in the fall of the first @amuingthree years for thAccess to

Care survey, anthree times (rounds) each year during the second through fourth years
for the Cost and Ussurvey. The MCBS sample is supplemented annually during the fall
interview round to account for attrition due to death, disenrollment, refusalA eiew

panel is introduced in each fall round and a panel is retired during each summeffound

The Access to Care files provide informatiom Medicare beneficiaries' access to health

care, satisfaction with care, usual source of care, health status and functioning as well as
Medicareenrollment data and servickims'?® ***The Cost and Uséiles match survey

reported health care events to Medicare claims and also provide comprehensive
information on the health status, physical functioning, health care use and expenditures
(including prescriptiordrugs), supplemental health insurance, socioeconomic status, and
demographic factors of the sample of Medicare beneficifie$’Medicare claims from

CMSint he MCBS files can be lIlinked to the suryv

for each respondent in the MCBS. Medicare claims include essential information about
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inpatient hospitalizations, outpatient hospital care, physician services, durable medical
equipment, skilled nursing home services, home health care, hospice care, and other
coveredmedical servicesThe Prescribed Medicine Events (PME) time Cost and Use

files capture prescribed drug names and corresponding cost and utildatsoffor all
MCBS population The Dental Events (DUE) in the Cost and Use files contains service
types and spending for all dental events of the MCBS population. Incomessets
information is collected once a year during the summer round and is availghke in
Income and Assets Supplement file of the MCBS surv&y3?In addition to the four
years of Medicare Part A and B claims associated with MCBS pattaipaCMS
released 1991997 and 1992008 Medicare claims (MCBS historical claims) for all
MCBS respondents inducted into the survey from 1991 to 2006 and from20981

respectivelyThese historical claims wetssedto identify the survivor sample

5.2STUDY SAMPLE

The study sampleonsised of Medicare beneficiaries who wergefined as cancer
survivors and a comparison group of beneficiaries without a history or new diagnosis of
cancer during the observation perio@ancer survivorswere defined asMedicare
beneiciaries with evidence of a cancer diagnosis, but with no evidence of current cancer
treatment other than selected adjuvant or maintenance therapiesdarceheoliment in
hospice ordeathduring the study periodAll malignancies (except for nemelanana

skin cancerverecorsidered in the study. The sample also inclupaiients with benign
neoplasms of brain and spinal corthecausethese conditions mape commonly life
threatening and may require treatments similar to those of malignant careeudy

usel MCBS data from 1997 through 200The MCBS historical claims from 1994

47



2005providedanhi st or i-lcead k ofi | peorki od t o i dentify

history.

The general inclusion and exclusion criteria for thk study sample (c&er survivors

and norcancer comparisons) are summarized as follows:

Inclusion criteriaincluded:(1) Aged 68 years and over in the first year of MCBS surveys
(to assure that each sample perbadat least thregears of historical Medicare claims
before entry into the MCBS while ron-elderly disabled beneficiaries were excluded
since they are not representative of general Medicare population and their utilization of
health services may be different from the elder®) Enrolled into Medicare at least 3
yearsprior to induction intahe MCBS (toassure the availability of at least three years of
historical Medicare claims prior to entry intlee MCBYS); (3) Hadat least the first two
years of complete MCBS survey data lfave at least two continuous ygaf the MCBS
data from the induction year aatl least one year gfrescription drug usdatg; and @)
Only resided in theommunity during the MCBS survey®riod {nformation collected
from the MCBS surveys is different for respondents in facilitieagared with those in

community).

Exclusion criteriaincluded: (1) Not enrolled in both Medicare Part A and Part B, or
enrolled in a Medicare Advantage Plan during the MCBS suri@yspleteMedicare
claims wererequired to avoidmisclassification ofcance patients and the presence of
diabetes) and (2) Had end stage renal disease (ESRDiilization pattern of health

services may be different from the general Medicare popujation
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Cancer survivors and the target survivorship yeareidentified based othe following

algorithm:

First, selected respondents whotriee general inclusion and exclusion criteria;

Second, identiéd the first observed year with a cancer diagnosis from at least one
inpatient or two outpatient clainet least 30 days apart bwithin 12 months based on
International Classification of Diseases, Ninth Revision, Clinical Modification {9<D
CM) diagnostic coderom the MCBS historical Medicare claims and current Medicare
claims, or from selfeports in MCBS files during the obseneet period. The first
observedyear with a cancer diagnosis watenified as the cancer index year. For
beneficiariesvho hadself reporteda cancer history in tlirefirst MCBS surveyyearand
hadno cancer diagnosis codebservedn the prior-yearclaims, their cancer index year
wasthe first year othe three historical years prior to induction to MCB&ause these

beneficiaries may be loAgrm cancer survivors without seeking care for their cancers

Third, requirel respondents from the swwd step tsurvive at least thregearsincluding
the cancer index year (The yeardduling the cancer index year wedentified as post

cancerdiagnosis years);

Finally, among the respondents from the third step alosmglesurvivorship yeawas
randomly skcted from among all eligible MCBS observation years meeting the
following criteria: (1) being post cancdragnosis year 2 or later; and (2) being MCBS
survey year without observing actieancertreatment(major surgery, chemotherapy or
radiation therap), enrollment in hospice, or death, and with complete Cost and Use

survey data available.
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Figure 3 provides examples of cancer survivors and cancer cases based on the algorithm
above For example, cancer survivor Had first observed cancer diagnosis the
historical claims, and had four years of MCBS files availableatitelast one MCBS year
without observing active cancer ttegent or enroliment in hospic€ancer survivor 2

had first observed cancer diagnosis in the historical claims, and hadherflyst two

years ofMCBS files available and thergas no evidence of active treatment or hospice

in post cancediagnosis year.Zancer survivors and4 had similar situations but with

cancer diagnosis first observed in different MCBS years.

Non-eligible cancer case 1 was similar to cancer survivor 2, but did notdtdeast one
eligible MCBS yeamwithout observing active cancer treatment or enrollment in hospice.
The respondent in this situation was not qualified as a cancer surMwotreligible

cancer case 2 had the first observed cancer diagnosis in the last year of MCBS files. In
this case, regardless of whether there was active treatment or enroliment in hospice, this
respondentvas not considered cancer survivor because he/she only hadyaae of

observation from (including) the year of the first observed cancer diagnosis.

Non-cancer controls were identified as such if they had neither a cancer diagnosis during
the threeyear historic claims lockack period nor any cancer diagnosis durihgir

MCBS observation years, and met the general inclusion and exclusion criteria described
above As with cancer survivors, a single MCBS observation year was selected from
among all eligible years (withoenrollment in hospice, or death, and with coetplCost

and Use survey data availapl®r each norcancer controlThis study did not usa
matching approach to select roancer controls becausd# the relevant factors were

adjusted in multivariate analyses and it would not be possible to commphexamine
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the effects of matching variables between cancer survivors andameer controls if a

matchng approaclwasused.

Figure 3. Identification of Cancer Survivors
The following are examples of cancer survivors and cansesddentified based on the study design

Cancer Survivor 1

History MCBS Survey Year
Observation Perioc H 1 2 3 4
First observed cancer diagnos C1
Indicators for active treatment or hospi N

Cancer Survor 2
History MCBS Survey Year

Observation Perioc H 1 2
First observed cancer diagnos C1
Indicators for active treatment or hospi Y N
Cancer Survivor 3
History MCBS Survey Year
Observation Pérd H 1 2 3 4
First observed cancer diagnos Cl
Indicators for active treatment or hospi N
Cancer Survivor 4
History MCBS Survey Year
Observation Perioc H 1 2 3 4
First observed cancer diagnos C1
Indicators for active treatment or hospi Y N

Non-Eligible Cancer Case 1
History MCBS Survey Year

Observation Perioc H 1 2
First observed cancer diagnos C1
Indicators for active treatment or hospi Y

Non-Eligible Cancer Case 2

History MCBS Survey Year
Observation Perioc H 1 2 3 4
First observed cancer diagnos C1l
Indicators for active treatment or hospi ]

Notes:

H: Years of historical claims

C1:First observed cancer diagnosis

N: No active cancer treatment or hospice in the corresponding period
Y: With active cancer treatment or hospice in the corresponding period
§: With or without active treatment or hospice
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For consistencyhe final study saple excluded ancer survivors and netancer controls

who had missing information in demographic and socioeconomic characteristics (except
for missing information in assets), health status and health behaviors (except for missing
information in instrumeral activities of daily living (IADLs), anather variables used to
createinstrumental variablegas described below}ewer than2% of the samplehad
missinginformationin these domainRespondents with missing information on assets
and IADLs were not bpped because of the relatively large proportions with missing

data.Multivariate analyses included an indicator that information was missing.

5.3MEASUREMENTS

In this sectionmeasurements for key variables are described

5.3.1MEASUREMENTS TOIDENTIFY STUDY SAMPLE

Cancer diagnosis.Medicare claims data are useful for identifying cancer cases and
conducting cancer researtfi**® In this study, the presence of a cancer diagnosis
identified either through seteport or diagnostic code on Medicare claimslf-B2port
included beneficiaries who answedlii Ye s 0 t o t Heae a dpaioe evér iold you i
that you had any (o#én) kind of cancer, malignancy, or tumor other than skin cancer?
[INCLUDE BENIGN OR NONMALIGNANT TUMORS OR GROWTHS.$ .The
claimsbased approacto identifying cancerequirel at least one inpatient clairane V
code for a history of cancewr two outpaent or physician claimsyo claims must be at
least 30 days apart within a-b@onth period)with ICD-9-CM diagnosis codes for the
same cancer sit&lon-melanoma skin cancer (IG®CM: 173.0173.9Y**** and benign

neoplasmwere notconsidered in this study since the intensity of treatments and impacts
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of these diseases may be different fronséhof malignant tumorgiowever, we included
benign neoplasm of brain and spinal cord neoplaspause the treatments and impacts

of benign neoplasm of brain and spinal cord neoplasm could be very similar to other
malignantneoplasm. The list of ICD9-CM diagnosis codes for cancelentification in

this study and benign cancers veatected from thé&gency for Healthcare Research and
Quality (AHRQ) Medical Expenditure Panel Survey MEPS (MEPS) Clinical
Classification Softwar®iagnoses List and 2010 SEER@arehensive ICED-CM Case

finding Code List and provided in Appendix™*® **°Procedure codesere notused to
identify patients with cancer because inclusion of procedure codes does not substantively
improve sensitivity, and may reduce specificity to thé exn t t hat they incl
posi ti V& 8°Futlesners, since 1991, for each billed service performed, each
procedure coel should be accompanied by an FSECM diagnosis code indicating the

reason for the service on a physician cl&im!>* 4

For those with both a setéport andclaimsbased evidence of a cancer history, the
claims information was used to limit the cohort to those with malignancies or benign

brain and spinal cord neoplasms.

Cancer treatments. Cancer treatmestwere identified from Medicare claims and
surveysto exclude cancer patients with active treatments from the stady surgery,
excision, resction or radical surgeries weneeasured since they are the most invasive
surgical procedures, highly sensitive and more specific to cancer treatfiefit®ased

on the ICD9-CM Official Guidelines for Coding and Reporting from the CM&l @he
National Center for Health Statistics (NCHS), treatments directed at malignancies or

treatments for complications assted with malignancies wemequired to assign the
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malignancy as the principal diagnosis or secondary diagndsis patient
admission/encountesolely for the administration of chemotherapy, inmotherapy or
radiation therapy &ssign the appropriate V58.x code as the-lisg¢d or principal
diagnosis, and the diagnosis or problem for which the service is being performed as a
secomlary diagnosis*** In this study major cancer surgeries wedentified by checking
inpatient, outpatient hospital, apthysician claims and requiring claims to have &D

CM cancer diagnosis codes as principal diagnosis and withROICPI procedural codes

or Current Procedural Terminology (CPT) codes for excision, resection and radical
surgeries as primary or secondary maures. Codesisedto identfy cancer directed
surgery weresearched from literature and public sourcdse finallists are included in
Appendices | and .J Chemotherapyincluded drugs administeredintravenously,
intramuscularly, subcutaneouslyintraperibneally, intraarterially, intraventricularly/
intrathecally or taken orall}*> Administration and use of chemotherapgre capured

by ICD-9-CM diagnosis and procedures codddealthcare Common Procedure
Classification System (HCPCS) codes and revenue center codes from claims and drug
names viadhe MCBS prescribed medication eveRME) files. Radiation therapy was
identified by ICD-9-CM diagnosis and procedures codes] HCPCS codes and revenue
center codes from claim€ancer patients who used hormonal therapies only were not
excluded for the purpose of identifying eligible survivorshgaiybecause hormonal
therapies could besed as londerm maintenance therapies after initial cancer treatments
Appendix Klists the codes used to identifancer treatmentscluding chemotherapy,
radiation therapy and biologicnineoplasticsusing medical claims and Appendix L

includes codessed to identify use of oral cancer drugs in the PME files.
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Diabetes. In this study, patients with diabetesnd complications of diabetes were
identified either through seteport or diagnostic code on Medicare claims. The list of
ICD-9-CM diagnosis coek for identifying diabetes, types of diabetes, and complications
of diabetes in this study werselected from the AHRQ MEPS Clinical Classification
SoftwareDiagno®s List and provided in Appendix M For identification of diabetes,

the claimsbas@& approachiequirel at least one inpatient claim, or two outpatient hospital
or physician claimst{vo claims must be at least 30 days apart within-end8th period)

with the selected ICB®-CM diagnosis codes indicating diabet&atients with diabetes
identified in the years prior to or in the survivorship year were considered as diabetic

patients in the study.

5.3.2DEPENDENT MEASURES

Use of selected routine primary care.The types of routingorimary care services
selectedor analysis aslependent variables welbased on consideration of guidelines for
routine care, feasibility of identifying such services through claims ofrejadirt, and
Medicare coverage of the servitle*" 1448 Three groups of routine primaryare
serviceswere identified The first groupncluded recommended preventive care services
covered by Medicare but requiring a copayment/coinsurance, or deductible. Screening
mammogram (Medicare coveia began on January 1, 1991), bone mass measurements
(Medicare coverage began on July 1, 1998), colorectal cancer screening including
flexible sigmoidoscopy, colonoscopy, and barium en¢kt@dicare coverage began on
January 1, 1998kcreening Pap smeanglédicare coverage began on January 1, 1998),
screening pelvic exam (Medicare coverage began on Janud898) and number of

routine evaluation and managemerE&M) visits wereincluded in this groupFecal

55



occult blood test as one type of colorectal earscreening (Medicare coverage began on
January 1, 1998) was completely covered by Medicare but was combined with other
types ofcolorectal cancer screeningsts in the analysdsecause fecal occult blood test

was not consistently reported in the MCB$veys

The second groupfaoutine primary careservicesincluded servicesfully covered by
Medi care but for which patients may need
referral. Influenzaand pneumoniavaccination (Medicare coveragbegan orMay 1,

1993) werdncluded in this groupProsiate specific antigen tesPSA) also belong to the
second group during part of the study peri®BA is fully covered by Medicare
beginningon Januar 1, 2000. Use ofidital rectal examsvas not analyzed ithe study
becausedigital rectal exams are usually bundled with other preventive services in the

claims, so it is difficult to distinguish this service using claffiis.

The third group of servicaacluded routine care which is not covered by Medlie. The
presence of dental examination or dental cleanwsg the primary candidate. Rtine

dental care visits weldentified from MCBS DUE files.

Analyses ofcancer screening excluded persons for whom the screening was not relevant
or for whom the est would have been linked to surveillance for cancer recurrence rather
than screening. For example, in the analysiss@kening mammogramsales and
female breast cancer survigowere excluded. Similarlycolorectal cancer screening
analysesexcludal those with a diagnosis of colorectal cancer; screening Paprigst a
screening pelvic exam weepplied to females except for gynecologic cancer survivors.

Prostate cancer screenigas examined among those without prostate cahtse. of
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bone mass measurents was examined among those without osteopord@msies to

identify use of the services described above in clavese searched from the CMS and
literature and prsented in Appendix K 1“° Colorectal caner exans, osteoporosis
exans, and flu andponeumonia vaccinati@were identified from clans only to get years
in which services were receivelllammogrars, Pap smearor pelvic exars, and PSA

blood tes$ were identified from either claims or se#port. Beneficiaries without
relevant claims or with missing information in se¢pors for the selected routine

primary careservicewere consideretb have not used the service

Use of recommendednedications for diabetesUse of recommendenhedicationsvas
examined among patientwith diabetesAnti-diabetes drugs {glucosidase inhibitor
(AGI), dipeptidylpeptidased(DPR4) inhibitor, incretin mimetics (glucagonlike peptide

1 agonist) (GLPL), glinide, biguanide (Met), pramlintide, sulfonylureas (SU),
thiazolidinedione (TZD), and insulin) weelected based on their indications for treating
diabees’**? Angiotensinconverting enzyme (ACE) inhibitors, angiotensin Il receptor
blockers (ARB), or HMGCOA reductase nhibitors (statins) werelso selected for
examination because they are recomneentbr diabetic patients and are reported as
underutilized?”%* 124 1855 yse of antidiabetic medications and other recommended
medications were identified from PMIdels using codeshownin Appendices O and,P

respectively. Inglin was also captured from medic#ions using codes in Appendix Q

Spending. Total health care spending for all types of medical evantsufling dental,
home health, inpatnt, medical provider, outpatient), and total outpatient prpson

spendingvereexamined in Aim 1&2. Spending for asttiabetic medications for pgants
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with diabetes was alsexamined. Spending informatiomas taken from the RICSS
(Service Summary) files, RICPS (Person Summary) files, and RICPME (Prescribed
Medicine Events) file of MCBS Cost and & files. Total spendingummedpayments

from all payersourcesAll cost data were adjusted to 200@llars by using the medical

component of the Consumer Price Index provided by U.S. Bureau of Labor Statistics.

5.3.3INDEPENDENT MEASURES

Supplemental medical and prescription drug coverageSupplemental insuranceas
measured from the MCBS Cost and Use files, which include information on
supplemental insurance from Medicare administrative records anegett. The MCBS

Cost and Usdiles provide information on Medicare Part A and Part B coverage,
Medicaid coverage status, private health insurance coverage (ermgbayesored
insurance[ESI] or seltpurchased), Medicare Advantage Plans, and number of other
plans for individuals in edcmonth of the survey year. Details for up to 5 private health
insurance policies include type of plan, date of coverage, policy holder relationship, type
of services covered (prescriptions and nursing home), plan premiums, and source of plans
(through emfoyer, union, purchase directly, etc.). The files also contain indicators for
Medicare Part D coverage, retiree drughsidy (RDS)coverage,Medicaid or other
public medical and prescription drug coveraBeneficiaries withmissing information

for ESI orselfpurchased private health insurance covemages considered not to have
such coverageFor beneficiariesnvith more than one source of slgmental policy,
insurancestatus wasssigned using the following hierares (1) Supplemental medical
coverage(ESI>Other privatePublig, (2) Prescription drug coverag&x ESBRx other

private>Rx publig, (3) Prescription drug coverage (sensitivity analygRx ESPRXx
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public>Rx other privat® and(4) Supplemental medical and prescription drug coverage
(joint indicator) (ESI with drugsOther private with drug coveragBublic with

drugs>Medical only>Drug only).

Considering the items and services covegegplemental medat insurance coverage

was used to examinemedical services such as selected routine primeaye;
supplemerdl prescription coverage wassed to examine use and spending on
prescription drugsfor total health care spending, the combination of supplemental
medical and prescrijgin insurance categories wased Because Medicare Part D plans
(avalable from 2006) were categorized as Rx public and Part D plans may have better
coverage than other private prescription plans, sensitivity analysespedoegmed to

compare estimates usitige different categorizatiandescribed above

Beneficiary sociedemographic information. Socicdemographic characteristics
included age, gender, ratghnicity, marital status, living situation, educatiancome,
asset holdings, and reg of the country. Age was grouped into five categories6®%8
years,70-74 years/579 years, 8@4 years and 85+ years. Glen wasdefined as male
ard female. Race/ethnicity wasitegorized as Whiteon Hispanic, Blacknon Hispanic,
Hispanic, ad other. Marital status wasdefined as: married, widowed,
divorced/seprated, and neverarried Living situationwascategorized adiving alone
living with spouse living with children and/or other relativeand Iving with non
relatives Educational attainmemwas categorized as: less than high school, high school
graduate, some college r associateds degr eelpconteavashel or 6s
measured as percentage of federal poverty level (FPL): up to 100945004, 151

200%, 201300%, and over 300%. Total values of as¢exsluding the value of home)
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including retirement savingscaounts, other bank accounts, stocks, mutual funds, bonds,

life insurance policies, other property, vehicles, and other agsetsthe Income and

Assets Supplemerfile of the MCBS surveys wereategorized as <$5,488, $5,488

$37,158, $37,159169,032, $18,033+ based on theuartiles of total values of assets.

Two categorical variables wetes ed f or geography of patients
area, and nemetropolitan area for metropolitan status; Northeast, Midwest, South, and

West for census regiomiefined by U. S Census Bure&f.

Health status. Health status measur@sxclude seHreported measures from the Hba
Status and Functioning (Community) section in the MCBS Cost and Use files. Self
reported measures include general health status (exbtetigngood, good, fair, poqr)
body mass index from seléported height and weight by the following formufavdight
(Ib)] / [height (in)f) x 703 pelow 18.5 (underweight), 18i524.9 (normal), 25.0 29.9
(overweight), 30.0 and above (0bd$¥) limitations in number of personal activities of
daily living (ADL) (categorized as 0,-2, 3+), and instrumental activities of daily living
(IADL) (categorized as 0,-2, 3+) Comorbidty was measuredoy the Charlson
comorbidity index*® using Part A and Bclaims. Specific comorbidconditions were
identified either throughclaims using codes fromCharlson comorbidity indéXor
MCBS survey questions fdnypertension, @ronary heart disease (CHDJongestive
heart failure (CHF) stroke, peripheral vascular disease, diabetesyne obstructive
pulmonary disease (COPDany athritis, osteoporosisulcers liver disease paralysis
dementia Parkinson, dpression and ay mental illness History of mastectomy,

hysterectomy, and prostate removal were also identified frornegmifts.
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Smoking. Smoking status wagsed asan indicator for healthy life tyle and createds
two dummy variables: Ever smokers (yes, no), current smokers (yes, no). Smoking status

wasidentified from the Survey Health Status and Functioning (Community) files.

Access toCare and Attitude. Selected selfeported access to care and attitudesatds

health carerariablesin the Access t&are andHealth Status & FunctioninBrevention

sections of theAccess toCare files wereusedin the analysis. The followingurvey

guestionsand the corresponding responses were usedhre st ud ywithqgdata t i sf i ed
of medi cal c ar e(noryes; miexperidncelEass of geytirmgdor D? fiom
where(sample persogn i v €ne, ¥as, no experiencefi Sat i sf i eeupocaret h f ol |
after initial t r eat meWadrf abod (health,morg thas otherso e X p e |
your (pged)o iDo al most anyt hi(yegnojfidheasicki d goi n
try keeping sickness to self ( y e s, Usually go todnak sodn as you feel bad

(yes, no).

Year. Survivorship yeas for measuringutilization and spending eveclassifiedas: 1997
1999, 20062001, 2002003, 20042005, and 2002007 in order to capture changes in

practice pattern or policy

Instrumental variables. Variables thatwere expected to influence the choice of
supplemental ingance coverage buot directly afect health services utilization were
selected as instrumental variablEer this studythe following variables wereonsidered
for instrumental variables based on theory and literdtur®” % (1) employment
measuregbeneficiaries are more likely to have E8IRx ESIif they were employed)

unemployment rate among civifidaborforce at county level, percemorkersemployed
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by governmentat county level, and percemtorkers sefemgoyed at county level(2)
nongroup insurance regulation (beneficiaries are more likely to have supplemental
medical insurance under community rating policy or other policy that restricts
underwriting) including guaranteed is® required for individual marketHgalth
Insurance Paability and Accountability Act(HIPAA), guaranteedssue, or no), ie-
existing conditions exclusion period or loback period >12 monthsyexit for prior
coverage (individual market)and nechanism for market access for noadly
uninsurable individual (goen enroll/carrier last resort/guaranteasue, high risk
insurance pool, igh risk reinsurance poobr no),(3) Coverage or assistance offered by
states includingnedically needy prograr(Medicaid coverage should be increased in a
state with such pogram), drug coverage through Qualified Medicare Beneficiary
programs (QMB plus) (should increase Medicaid drug coverage), state qualified
pharmaceutical assistance programs)ridlirance measures.gportion of privatesector
establishments that off@ealth insurance at state leyie higher the offer rate, the more
likely to have retiree health benefit®nd Medicare Advantage plan penetration rate at

county level(indicate supply of insurance plans)

5.4STATISTICAL ANALYSIS

The study usel univaiate and bivariate analyses tdescribe sample baseline
characteristics and assist in categorizing dependent and independent variables.
Multivariate analysesvere conducted to control for potentiabnfounders The models

for the multivariate analysediffered bystudyaim. Standard errors weedjusted for the

complexsurvey design of the MCBS. All analysegre performed using SAS 9.2 (SAS
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Institute Inc., Cary, NC, USA) an&tata 10 (StataCorp LP, College Station, Texas,

USA). The aalyses are described follows:

5.4.1ANALYSES FORSPECIFIC AIMS

Statistical methods for each question urelrhaims of the study aneresented in details

as follows:

Aim 1: Characterize elderly Medicare cancer survivors and compare to a cohort of
similar Medicare beneficies without a cancer history, with respect to Medicare
supplemental medical and prescription drug insurance,-secimgraphics, health status,
health behaviors, total medical spending, total outpatient prescription spending, and use
or spending on selesd routine primary care and axiabetic medications for Medicare

beneficiaries with diabetes.

The purpose of Aim 1 is primarily descriptive. A series of univariate and bivariate
analy®s were performed to describe characteristicslod study sample, tal healthcare
spending, total prescription spending, and use or spending on selected routine primary
care among the full sample and recommended medications for Medicare beneficiaries
with diabetes. Use of routine primary care, aacdommendednedicaions for Medicare
beneficiarieswith diabetes asdescribedin the previous section wereanalyzed as
propations and meanslotal ard outof-pocketspendingwere characterizedy means

and their distributions. Characteristics weoepared betweeoancer survivis and non

cancer controls Health careutilization and spending wereompared based on the
presence and type of supplementaldioal and prescription coverage, and between

cancer survivorand norcancer controls.
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Aim 2: Examine the effect of the preseran&d type of supplemental insurance on health
care utilization and spending for elderly Medicare cancer survivors compared to elderly

Medicare beneficiaries without cancer.

Question 2.1: Is the effect of supplemental insurance on health care utilizaton a
spending for elderly Medicare cancer survivors different from that of elderly Medicare

beneficiaries without cancer?

Hypothesis 1: The impact of supplemental insurance on health care utilization and
spending is smaller for elderly Medicare cancer sangwompared to those without a

cancer history.

The general approach to tesfithis and related hypothesesswta use a multivariate
model with each utilization and spending outcome as the dependent variable, with
supplemental insurance as the key explanyavariable, along with a variety of
sociodemographic, economic, health status and other measueractions between
cancer survivors and supplemental insurance indicators were included to test for
differential effects of insurance on cancer survivofhie functional form was a
generalized linear modeTwo-stage residuahclusion (2SRI) models wenesed to test

and adjust for endogeneitf supplemental insurane@ehen there was evidence for strong
instruments. Otherwise, naive models that did natsadpr endogeneity were estimated

Details about thenodel testingprocess are described in fillowing section

The naive generalized linear model used to examine health care utilization and spending

is:
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Q%5 3 P23 0 %. $)=. ¢b 1DUP P L,CANCER+ 3;FUPPL* CANCER
+BSOCI ODE M@E AL D HSMOKING+ ATCATTYEAR, + U
(E1)

where SUPPL isa vector of indicators for supplemental medical or prpson
insurance; CANCER ia dummy variable to differentiate elderly Medicare beneficiaries
without cancer and cancer survivors in speatuds samples; SUPPL* CANCER &n
interaction term to capture the differential effect of supplemental insurance for cancer
survivors reldve to noncancer controls. SOCIODEMGncludes age, gender,
racédethnicity, marital status, educatiomcome, asst holdings,metropolitan s&atusand
region of the country;HEALTH includes measures of comorbid conditions and
functional status, body mass indeand history of selected medicalropedures
(hysterectomy mastectomy prostate removal) for specific outcosneof interest
SMOKING includes indicators forsmoking; ACTATT is a vector that indicateself
reported access to care and attitudes tdsvhealth careYEAR is a dummy variable

indicating year (the target survivorship year) in which utilization and spgndere

measured.

T he t eszdntthe haive gedralized linear magls was relevant ¢ test hypothesis 1

and wa used to compare results from 2SRI models.

Generalized linear models provide a unified class of models for regression analysis of
independat observations of a discrete or continuous respbiis&xamples of
generalized linear models include the traditional linear model, logistic regrelBsieapn

regression, gamma regression, atege binomial regression, et&eneralized linear
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models have been commonly used in modelieglth care costs or u§&°? One of the
advantages of geralized linear modeling is that the link function directly provides
information about how changes in predictors relate to changes in the expectation on the
original scale in addition, generalized linear modeling can accommodate data with
zeroes?® Since useand cost data in health services research are often skewed, the
assumptions of standard ordinary least squares (OLS) linear regression are likely to be
violated. The traditinal log transformation OLS models with a single smearing technique

to back transform the prediction to the original scalele problematic if the error term

is heterokedastic, which might yield biased predictions on the original stafé?

In the conceptualmo d e | described previously, an I N
preference for heal th care may influence bogc
health insurancand health care spending. Thus, a likelihood of purchasing supplemental

medical insurance by a Medicare beneficiary may be correlated with the level of demand

for health care in unobservable ways, resulting in endogeneity bias when estimating the

effects d supplemental insurance trealth care utilization and spending. To address this

problem, a 2SRI method rfanstrumental variables ag used to correct for endogeneity

bias in model$® ***The 2SRl is consistent in both linear and nonlinear models, while

the traditional linear twstage least squares (2SLS) estimator, or-dtage predictor

substitution (2SPS) maesult in potential bias when applied to nonlinear motf&i$®®

The 2SRI method has been increasingly applied in health seremearcH®® 17 1A

described abovehé selection of instruments for supplemental health insursinoceld

meet the twariteria of being stronglycorrelated with the potential endogenous variable

(supplemental insurancand have nalirect or indirectinfluence on use or spending on
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health serviceslhe strength of instrumental variables can be tested asiRdest for the

null hypothesis that there is no correlation between instrumental variables and
endogenous variables. Weak instruments inditlaat the partial correlation between the
instruments and endogenous variable is low. Weak instrumental variables result in biased
and inconsistent estimates, incorrect size for test of significancé@rdectconfidence
intervalst®® The study used the traditional rule of thurtiat the instruments were
considered as weak instrumeiftshe F statisticwas lessthan 10'°° Non-instrumental
variablemodels(i.e., naive model¥ arepreferredon efficiency groundg the instruments

are weak. Another potential problem with instrumental variable modelsover

identification It was not possible to test for oveentificationof the 2SRI modelsince

there is no mechamsfor such test

The 2SRI model for this aim hasvo components. The first equati regresses the
potentially endogenous supplementasurancevariable (SUPPL) on the exogenous

variables and the instrumental variables,

SUPPL M .\ ®ANCERSG®I ODE MB@E AL D HSMOKING +

BATCATTYEAR A+V)b + (E 2)

where M (.) is a anlinear function, which isnultinomial logisti¢® for supplemental

medi cal i nsurance variabl e; IV i s a vector
term. After Equation2 is estimatedthe second stage of the 2SRI modetonductedf

the F statistic for instrument variablisslO or greater. Othavise the second stage of the

2SRI modelsvasnot conducted anthe original model in Equation Waspreferred.To
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conduct the second stage of the 2SRI mod#dy @arameters in Equation 2 astimated

and the residuals () aresaved, the residugls areentered in the following equation:

Q%5 3 P23 0 %. $)=. b 1DUP P L,C AN 6 E RSUPPL CANCER +
bs +bg *CANCER+DsS OCI| ODE MI@E AL D HSMOKING + JATCATT +

o

bitY EAR i+ +U (E3)

Equation 3is similar to Equation 1, except for including residuals from Equation 2 to
control for potential endogeneity of supplenaninsurance due to unobserved
conf oun da bsé.Equatibn 3Gs statistically significant, théme supplemental
insurance variable is considered endogenous. If, on the other reititbrb, nor bs is
significant, thenthere is no evidence of éongeneity ofsupplemental insurance and the

original model in Equation s preferred

The modeling process and selection of preferred models are summarized imdFigure

below.First, thefirst stage of 2SRI models (E2 abowgperformed to test whethereh

instrumentgeach the standard minimum level of significance (F statiigqf not,

naive model¢E1l) with SUPPL*CANCERare estimatetb determine whether the

interaction was significant or not and choose the preferred models accartitiagy

instrumentsarestrong secondstage of 2SRI models (E3 abow® estimatedn

addition, T there waso evidence of endogeneity ofsurancginsignificant and
*CANCER in the second stage of 2SRI modglbg naive modelwith

SUPPL*CANCERareperformed to determine whether the interaction was significant or

not and choosthe preferred models accordinglif there was evidence of endogeis

insurancgsignificant or *CANCER in the second stage of 2SRI models)t no
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evidence of differential effect of supplemental insurance for cancer survivors relative to
non-cancer controlginsignificant SUPPL*CANCERnN the second stage of 2SRl

modelg, the 2SRI mdels without interaction ternasepreferred Finally, if there were

both evidence of endogeneityinfuranceand evidence of differential effect of
supplemental ingance for cancer survivors relative to rzancer controlthenthe 2SRl
models with interaction terms would be preferi@dsummary, the modeling process
involved the following models: first stage 26RI models (ER naive model 1 (E1

without SUPPL*CANCER), naive model 2 (E1), 2SRI model 1 (E3 without

SUPPL*CANCERand *CANCER), and 2SRI model 2 (E3).
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Figure 4. Multivariate Modeling Process and Selection of Preferred Models

Conduct first stage of 2SRI models

(vesiduals (& ) were estimated)

.’/’//J\

Weak instruments (F statistic <10) Strong instruments (F statistic =10)

'

Y Conduct 2™ stage of 2SRI models with
Conduct naive models with SUPPL*CANCER, @, and
SUPPL*CANCER &*CANCER
Signﬂimnt Insig’r\lilfiran_t@ .S.i\i.gn_iﬁc?[_lt @ or
SUPPL*CANCER SUPPL*CANCER and & CANCER W CANCER
(no evidence of (evidence of
endogeneity of endogeneity of
supplemental supplemental
v y insurance) insurance)
Preferred: Naive Preferred: Naive
models with models without
SUPPL*CANCER SUPPL*CANCER
Significant @ or Significant @ or
@*CANCER but @*CANCER and
insignificant significant
SUPPL*CANCER SUPPL*CANCER
(evidence of (evidence of
endogeneity but endogeneity and
no differential differential impact
impact of of supplemental
supplemental insurance)
insurance)
Y Y
Preferred: 25RI Preferred: 2SRI
models without models with
@*CANCER and SUPPL*CANCER,
SUPPL*CANCER @, and
in the 2 stage &*CANCER in the
1" stage

Notes: SUPPL: a vector of indicators for suppletabemedical or prescription insurance; CANCER: a
dummy variable to differentiate elderly Medicare beneficiaries without cancer and cancer survivors in
specific study samples
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5.4 2SENSITIVITY ANALYSES

Two sets ofsensitivity analysesvere also performed.First, the insurance coverage
hierarchy was changed t&x ESI>Rx public>Rx other private>no Rx coverage. The
reason is because Medicare Part D plans were categorized as Rx public and Part D plans
may have better coverage than other private prescriptamsplrhesensitivity analysis
was designed to teWhetherusing a different hierarchyaffected the studgonclusions.
Second, aubgroup analysisvasconductecamong cancer survivors who were identified
from claims only, surveys oyl and both claims angurveys.The purpose of thanalyss

was todeterminewhether there ere any importantifference in baseline clinical and
socicdemographic characteristics among cancer survivors identified from different
sources, and whether the utilization and spendmgelected outcomes of interests were

different among cancer survivors identified from different sources.
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CHAPTER 6 RESULTS

This chapter presents results for Aim 1 and Aim 2 of the study. Sensitivity analysis
results regarding use afdifferent hierachy to define prescription drugwerage and the

subgroup analysiamong cancer survivors are also reported in this chapter.

6.1RESULTS: AIM 1

The following section includes descriptionstioé study sampléncluding sample size,
demographic and socioeammic characteristics, and health status and health behaviors
Bivariate analysisesults includingotal healthcarepending, total prescription spending,
and use or spending on selected routine primary care among the full sample and
recommended medicatie for Medicae beneficiaries with diabetes are presented
together with multivariate analysis results in section 6.2 (results for Aim 2) for specific

outcomes of interest.

6.1.1STUDY SAMPLE

The study sample was identified shown inFigure5 below.A total of 5,268MCBS
respondents witmalignant cancersr benign neoplasm of brain and spinal cand
7,062 respondents without any malignant or benign cam@resdentified using
Medicare claims and surveydmong the respondents withalignancies or begn
neoplasm of brain angpinal cord3,958met the study criteria faxancer survivorsvith
at least one survivorship year available for analysis. Altogett@s6 norcancer
controls were identifieékfom which a randomly selected survivorship year wastified.
We further excluded cancer survivors and-gancer controls who had missing

informationas described in the previous Chapiére final study sample included 3,714
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Figure 5. Identification of the Study Sample

Respondents from 1997-2006 Medicare Current
Beneficiary Survey (MCBS) Panels

N=58.099

Respondents aged 68 years and over in the first
year of MCBS surveys

N=38.651

Respondents enrolled into Medicare at least 3 years
prior to induction into MCBS

N=38.427

Respondents completed at least first two years of
MCBS surveys and were alive at the end of the 2nd
MCBS survey

N=25.459

Respondents resided in community during the MCBS
surveys

N=22.287

Respondents had both Medicare Part A and Part B
enroliment during the MCBS surveys

N=20.097

Respondents had no Medicare Part C enroliment
during the MCBS surveys

N=15.131

Respondents had no end stage renal disease (ESRD)

N=15.077
L
R dents with s l
espondents wi : )
malignant cancers or Re;”;}?‘:\‘;’ﬁf:}"g&‘i‘t :ny Respondents with

benign neoplasm of brain 9 e 9 benign cancers or non-

and spinal cord melanoma skin cancers

N=5,268 | N=7.062 N=2.747 (excluded)

Cancer survivors in Non-cancer controls in
target survivorship year target survivorship year

MEd Sk N=7.056

Non-cancer controls without
missing information (except for

Cancer survivors without \ ‘
missing information

(EXcabt flc;\r[;aLs)sets and assets and |ADL)
N=3.714 N=6.478
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cancersurvivors and 6,478 necancer controls.

6.1.2DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS

Table 1 comparedemographic and socioeconomic characteristics between cancer
survivors and nosancer controls. Cancer survivors were older (75% 75+ years vs.
67%), were more likely to be male (47% vs. 35%jite (90% vs. 81%), and married
(52% vs. 47%) Cancer survivorgzerealsomore likely to live in metropolitan area

(71% vs. 65%), hae higher educationlevel 1 9 % wi t h degreeoihigheovs. 0 s
13%),higher income (37% over 300% FPL vs. 26%4)d higher assets (28% with

$169,033+ assets excluding home vs. 22%), compared toammer controls.

Compared to nowancer controls, cancer survivors were more likely to have any
supplemental medical covera(@5% vs. 91%)andhave supplemental medical ESI

(48% vs. 41%) or supplemental other private medical coverage (49% vs. 45%). The
distributions of prescription drug coverage were impacted by the implementation of Part
D in 2006.The proportion of beneficiees who had no prescription drug coverager

to 2006wasmuchhigher (36% in noftancer controls and 32% in cancer survivors)
compared to that after Part D implementation (9% incemcer controls and 8% in
cancer survivors)These statisticsuggesthat noncancer controls benettd more from

the implementation of Part D. The results also showed that cancer survivoosvead |
Part D enrolliment compared to roancer controls (41% vs. 46%), which may be due to
the fact that cancer survivors had mBreESI coverage than narancer controls (50%

vS. 43%).
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Table 1. Demographic ard Socioeconomic Characteristicef Study Sample in the
Target Survivorship Year
Non-Cancer Controls Cancer Survivors P Value

Sample N 6.478 3.714
Age (%) <0.0001
68 to 69 3.58 1.91
70 to 74 29.04 23.26
75-79 27.93 29.46
80-84 23.91 27.49
85+ 15.54 17.88
Gender (%) <0.0001
Male 35.27 46.69
Female 64.73 53.31
Race/Ethnicity (%) <0.0001
White 81.49 89.53
Black 9.45 5.12
Hispanic 4.92 2.80
Other 4.14 2.56
Marital Status (%) <0.0001
Married 46.54 51.56
Widowed 43.67 40.63
Divorced/Separated 6.41 5.3
Never married 3.38 2.50
Living Situation (%) <0.0001
Living alone 38.10 37.59
Living with spouse 44.87 49.57
Living with children and/or
other relatives 15.19 10.99
Living with non-relatives 1.84 1.86
Education (%) <0.0001
Less than high school 35.23 26.39
High school graduate 31.09 29.32
Some college or associate's
degree 21.06 24.82
Bachelor's degree or higher 12.63 19.47

75



Table 1 Continued

Non-Cancer Controls Cancer Survivors P Value

Income as % of Federal Poverty Level (FPL) (%) <0.0001
Up to 100% 16.22 10.37
101-150% 19.98 14.32
151-200% 15.21 14.84
201-300% 22.17 23.10
Over 300% 26.43 37.37
Assets Excluding Home (in 2007 dollars) (%) <0.0001
< $5.488 27.14 18.96
$5.488-$37.158 24.70 22.40
$37.159-5169.032 22.74 25.98
$169.033+ 21.50 28.43
Missing 3.92 4.23
Metropolitan Status (%) <0.0001
Non-metropolitan area 34.84 29.38
Metropolitan area 65.16 70.62
Region (%0) 0.0117
Northeast 18.74 17.77
Midwest 28.65 25.82
South 37.67 40.17
West 14.94 16.24
Target Survivorship Year (%) <0.0001
1997-1999 12.13 8.59
2000-2001 21.75 20.14
2002-2003 19.88 21.62
2004-2005 18.06 20.22
2006-2007 28.17 29.43

Supplemental Medical Coverage (%)"

No supplemental medical

coverage 9.23 5.01 <0.0001
Any supplemental medical

coverage 90.77 94.99
Medicaid 13.46 7.94  <0.0001
Employer sponsored (ESI) 40.71 48.03  <0.0001
Other private 44.55 49.22 <0.0001
Other public 2.99 2.13 0.0050
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Table 1 Continued

Non-Cancer Controls Cancer Survivors P Value

Supplemental Medical Coverage (%)-Mutually Exclusive’ <0.0001
ESI 40.71 48.03
Other private 37.79 40.17
Public 12.27 6.79
No supplemental medical
coverage 9.23 5.01
Prescription Drug Coverage (through 2005) (%)1’3
No Rx Coverage 35.91 31.59 0.0002
Any Drug coverage 64.09 68.41
Rx Medicaid 9.03 5.23  <0.0001
Rx ESI 34.67 42.05  <0.0001
Rx Other private 17.71 18.92 0.3572
Rx Other public 6.49 6.03 0.3527
Prescription Drug Coverage (2006-2007) (%)l"4
No Rx Coverage 8.88 7.87 0.4229
Any Drug coverage 91.12 92.13
Rx ESI 42.58 49.77 0.0002
Rx Part D (PDP) 45.75 40.53 0.0182
Part D Coverage (2006-2007) (%)4
No Part D coverage 54.25 59.47 0.0182
Any Part D coverage 45.75 40.53
Full year 36.60 31.38 0.0105
Part year 9.15 9.15 0.8686
Part D with LIS coverage 17.26 10.06  <0.0001
Part D with no LIS coverage 28.49 30.47 0.1427
Prescription Drug Coverage (%o)-Mutually Exclusive’ <0.0001
Rx ESI 36.89 44.32
Rx other private 15.08 15.91
Rx public 19.73 15.16
No prescription drug coverage 28.30 24.61
Prescription Drug Coverage (%o)-Mutually Exclusive (sensitivity anﬂly.«iis)6 <0.0001
Rx ESI 36.89 44.32
Rx public 22.65 18.12
Rx other private 12.16 12.95
No prescription drug coverage 28.30 24.61
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Table 1 Continued
Non-Cancer Controls Cancer Survivors P Value

Supplemental Medical and Prescription Drug Coverage (%0)-Mutually

Exclusive’ <0.0001
Medical ESI with Rx

coverage 38.19 45.75
Medical other private with Rx

coverage 21.77 22.78
Medical public with Rx

coverage 10.03 5.60
Medical only 20.78 20.87
Rx only 1.71 1.27
No supplemental coverage 7.52 3.74

Notes:

1. Categories are not mutually exclusive.

2. The categories are mutually exclusive using the following hierarchy: Medical EST=medical
other private>medical public>no supplemental medical coverage.

3. The number of non-cancer controls and cancer survivors through 2005 is 4.653 and 2.621
respectively.

4. The number of non-cancer controls and cancer survivors from 2006-2007 is 1,825 and 1,093
respectively.

5. The categories are mutually exclusive using the following hierarchy: Rx ESI>Rx other
private=Rx public=no prescription drug coverage.

6. The categories are mutually exclusive using the following hierarchy: Rx ESI>Rx public>Rx
other private>no prescription drug coverage.

7. The categories are mutually exclusive using the following hierarchy: Medical ESI with Rx
coverage>medical other private with Rx coverage>medical public with Rx coverage>medical
only>Rx only>no supplemental coverage.

6.1.3HEALTH STATUS ANDHEALTH BEHAVIORS

Consistent with their older age and the cancer treatments to which they have been
exposed, cancer survivors had more comorbid conditions as measured by a Charlson
Comorbidity Index score >=2 (18% vs. 14%), were morelyiko have hypertension

(72% vs. 70%), coronary heart disease (CHD) (33% vs. 28%), congestive heart failure
(CHF) (13% vs. 11%), stroke (16% vs. 14%), peripheral vascular disease (5% vs. 4%),
chronic obstructive pulmonary disease (COPD) (21% vs. 188hjijtis (72% vs. 68%),

osteoporosis (25% vs. 22%), ulcers (1.4% vs. 0./etal illness (20% vs. 17%gnd
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were more likely to have mastectomy (1.3% vs. 0.1%) and prostate removal (2.1% vs.

0.6%), compared to necancer controls. (See Table 2)

As expectedcancer survivors were more likely to hdnada smoking history (60% vs.
53%)than norcancer controls. Theyerealsomore satisfied withhe quality of medical

care received (97% vs. 93%) and with folloy care after initial treatment (91% vs.

85%) Theywere more likely to consider ease of getting to doctors from where they live
(95% vs. 93%) and usually go to doctors as soon as they feel bad (37% vs. 33%), were
less likely to avoid visiting doctors (22% vs. 30%) or try keeping sicknabgnseles

(34% vs. 40%).

Table 2. Health Status and Health Behavios of Study Sample in the Target
Survivorship Year

Non-Cancer Controls Cancer Survivors P Value
Sample N 6.478 3.714
Self-perceived Health Status
(%) 0.0035
Excellent, Very Good 46.88 44.02
Good 34.24 34.84
Fair 15.10 17.34
Poor 3.78 3.80
ADL Limitations (%)" 0.5915
0 79.25 78.35
1to2 14.74 15.59
3+ 6.00 6.06
TADL Limitations (%)’ 0.0005
0 58.97 55.71
lto2 17.77 19.28
3+ 10.23 9.80
missing 13.03 15.21
Body Mass Index (%) 0.0348
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Table 2 Continued

<18.5 (underweight)

18.5 —24.9 (normal)
25.0 — 29.9 (overweight)
30.0+ (obese)

Charlson Comorbidities Index

(%0)
0
1
2+

Comorbid Conditions from
Claims or Surveys (%)

Hypertension

Coronary heart disease
(CHD)

Congestive heart failure
(CHF)

Stroke

Peripheral vascular disease

Diabetes

Chronic obstructive
pulmonary disease (COPD)

Any Arthrifis

Osteoporosis

Ulcers

Liver disease

Paralysis

Dementia

Parkinson

Depression

Any mental illness

History of Selected Medical
Procedures (%)

Hysterectomy/no uterus,
ovaries

Mastectomy”
Prostate removed

Health Behaviors (%)

Non-Cancer Controls Cancer Survivors P Value
2.92 2.77
39.53 39.04
37.56 40.31
19.99 17.88
<0.0001
62.36 57.46
23.68 24.77
3.95 17.77
70.01 72.43 0.0034
27.91 33.04 <0.0001
10.47 12.79 0.0023
14.43 16.24 0.0256
3.75 541 0.0003
25.08 26.71 0.0509
17.81 21.03 0.0002
68.29 71.59 0.0005
22.29 25.34 0.0004
0.68 1.35 <0.0001
0.17 0.27 0.1114
3.15 3.42 0.4815
4.75 4.95 0.5362
1.70 1.51 0.4729
3.94 4.20 0.6594
17.44 19.87 0.0025
22.45 23.96 0.0574
0.06 1.29 <0.0001
0.59 2.07 <0.0001
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Table 2 Continued

Non-Cancer Controls Cancer Survivors P Value
Ever smoked
cigarettes/cigars/tobacco 52.58 59.94 <0.0001
Smoke now 8.80 6.73  0.0006
Satisfied with quality of
medical care received last year <0.0001
No 2.39 1.97
Yes 93.45 97.01
No experience 4.15 1.02
Ease of getting to doctors
from where you live <0.0001
No 434 361
Yes 92.62 95.45
No experience 3.04 0.94
Satisfied with follow-up care
after initial treatment <0.0001
No 2.08 221
Yes 84.92 90.90
No experience 13.00 6.89
Worry about health more
than others your age 11.81 11.85  0.9601
Do almost anything to avoid
going to doctors 30.38 22.32 <0.0001

When sick - try keeping
sickness to self 39.67

[¥8)
.
o
(g

<0.0001

Usually go to doctors as soon
as you feel bad

3]
4
2
oo

36.86  0.0029

Notes:

1. Activities of Daily Living (ADLs) include bathing or showering. dressing, eating, getting in or
out of bed or chairs, walking, and using the toilet.

2. Instrumental Activities of Daily Living (IADLs) include using the telephone. doing light
housework, doing heavy housework, preparing meals. shopping for personal items. and managing
money.

3. Mastectomy measure was only available in MCBS surveys since 2000.

6.1.4DISCUSSION

The findings from the study suggest that eldedwgcer survivorbad generally higher

sacioeconomic status and were léksly to lack supplemental insurance coverage
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compared taon-cancer controls (4% vs. 8% ekhlyudov et alalsofound that elderly
cancer survivors were less likely to have income level lower$28r000, and were
more likely to be highly educated and have insurance covering medications from
employer using 2005 MCBS data in the stathyAnother study byPunekaet al. looked

172 andfound that cancer survivors

at cancer survivors using 20@006 data fronMEPS
who were 65 years or older were more likelh&wve higher educatiahattainmentvhen
compared to the necancer control$’? The findings from literature also suggested that
elderly cancer survivors may have different socioeconomic dteingoung adult

cancer survivors. Studishiowed that young adult cancer survivors were more likely to
have lower educati@h attainmentbe unemployed and have lower rate of marriage when
compared to nogancer control$’® *"*The mixed resultindicate thablder and younger
cancersuwivors are quite different. iist, cancer maynterferewith higher education,
employment, and marriage among young cancer survivors. Seberehmay besurvival
biasin that cancer patientsith higher socioeconomic statasemore likely to afford and
receive better treatment, have better social and family suppohaarechigher longerm
survival ratesA study by Groome et al. showed that among cancer patients a@&d 40
years, lower sookeconomic status was significantly associated with early d€affhird,
themixed resul also suggeshat cancer survivoragreheterogeneous in terms of socio
demographic charaatstics. In the subgroup analgsof the current study, we found that
cancer survivors froraurveys onlyrepresenting 11% of the total cancer surwviorthe

study)hadworse socioeconomic status when compared to cancer survivors identified

from other sources.
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The results of the study showed that cancer survivors had more comorbid conditions
including cardiovascular disease, COPD, arthritis, ostegis, ulcers, and mental illness
when compared to necancer controls. This finding is consistent with results from
existing literaturé/* 172 17878 The higher prevalence of comorbid conditions in cancer
survivors may be explained by older age of cancer survivors andetrenthtongerm
effects of cancer treatments from surgery, radiation, and chemothecaming
cardiovascular disease, osteoporosis, respiratory sympaochsognitive dysfunction

20, 26, 27, 40, 41, 54
etc

The study found that cancer survivbiad stronger preferences for medical cginen
compared to nowancer controls. &cer survivorsvere more satisfied witthe medical
caretheyreceived There is a dearth of studies conmipgmpreferencefor medical care
between cancer survivors and aancer controls. One study by Shin et al. examined
cancer screening knowledge jtaties towards cancer screening, perceived risk of
developing a second primary cancer, and use of screening practices among 326 cancer
survivors in the Republic of Kordd® Shin et al. found that majority of cancer survivors

had strong need for cancer screening (>75% of the study sample) and considered that
cancer screening would benefit their health and family (95% of the total safiley

plausible explanation for strong preferences for medical care among cancer survivors

may be cancer survivorsoé experience with

C

an

Survival from cancer may strengthencargarr vi vor s trust in physic

care.
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6.2RESULTS: AIM 2

This section focuses on the results regarding Aim 2 of the study which examined the
effect of the presence and type of supplemental insurance on health care utilization and
spending foelderly Medicare cancer survivors compared to elderly Medicare
beneficiaries without cancer. As described in the methods section, under thien 2,
potentialendogeneity of supplemental insurance as asttheimpact of supplemental
insurance on multipleutcomes between cancer survivors and-cemcer controls were
examined. Preferred models were selected bas#@tea@mpirical results indicating
whether there was evidence of weak instruments, endogeneity and/or aican@rce
interaction Specificaly, this section presents resudisoutselection of preferred
multivariate modelsluringthe modeling processandbivariate and multivariate results
regardingthe utilization of selectedbutine primarycare, utilizatiorof and spending on
recommended disetic medications, anaverall measures for health care utilization and
spending including number of E&M visits, total prescription drug and total health care

spending Discussiorof specific resultss also pesented

6.2.1SELECTION OF PREFERRED MULTIVARIATE MODELS

The following sectiorfocuses on the selection of prefermaditivariatemodels among

naive models and 2SRI models for each outcomes of infere&sim 2 of the study

Table 3below provides a summary of multivariate analyse®&mh outomes of interest

in the survivorship yeailhe preferred model for each outcome of interestseéescted

based on the rules described in the methods section regarding evidence of endogeneity

and interaction of supplemental insurance coverage and canggpsurdicators.
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Overall, in the adjusted models, there wa®vidence oflifferential impact of
supplemental insurance for cancer survivors relative tecaoger controls fooutcomes

of interest in the study. Besidasyas only possible to test fendogeneity of
supplementainsurancean the models fouse of recommended medications for diabetes
and total healthcare spendifithe studyfoundthat there was evidence of endogeneity of
supplemental insurance ftwtal healthcare spenditogit not for e of recommended

medications for diabetes.

The preferred model for total healthcare spending2&&l modell. For the other
outcomes includingise of mammogramPap smear or pelvic exant®lorectal cancer
exams, PSA blood tests, osteoporosis examfitsenzaor pneumonia vaccinatipdental
exams or cleaning servigesd recommended medications for diabetasber of E&M
visits, andtotal prescription drug spending from PME filegive model Wwas the
preferred modelThe effect of supplemental ingunce was jointly significanhieach of
the preferred models for all outcomes of interest except for use of recommended
medications for diabetes. Additionallgxcept for use of osteoporosis examenaer
survivors wee also more likely to user spend orspecific outcomes of interesthen

compared to nowgancer catrols.

Appendix Rprovidesadditional analysis results during the selection process of preferred
multivariate models includindescriptive statistics forontextual andnstrumental

variables estimates irthe first stage of 2SRI atels andresults for unadjusted models
(including only indicators of cancer survivors, supplemental insurance and interaction
terms between cancer survivors and supplemental insurance)andi2&RI models

used fo each outcome of interest.
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Similar to findings in past studié$ 1°” 1%¥13there was no consistent evidence for
selection bias from choice of supplemental insurafbereasons for thisight be as

follows: First, the instruments used in the study were weak for most of outcomes of
interest based on thetEst results and endogeneity of supplemental insurance was not
tested for those outcomes. Although theest results for instrumentahsiables were all
statistically significant for each outcomes of interest, tsetFat i st i ¢cs was O10 o
first-stage models for examining recommended medications for diabetes among diabetic
patients, and total healthcare spending respectively. Mheless, many past studies also
applied the same instruments as those used in the current'8tudy.***Second since

MCBS data contain rich information from bd#tedicare claims and seléports

including access to care and attitudes towardgheate use, the multivariate models

might have adequately controlled for insurance choice through measurable variables.
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Table 3. Summary of Multivariate Analyses for Utilization and Spending in the

Survivorship Year'??
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6.2.2UTILIZATION OF SELECTED ROUTINE PRIMARY CARE
This sectiorpresents bivariate and multivariagsults regardingtilization of selected
routine primary carencluding selected cancer screening, other preventive sgnand

routine dentatarebetweemon-cancer controls and cancer survivors.

6.2.2.1Bivariate AnalysisResults

Table 4below show bivariate results regardingilization of selectedoutine primary
carebetween noftancer controls and cancer surviva@empared to nogancer

controls, cancer survivors were significantly more likely to receive the selected cancer
screening, other preventive services, and routine dental care. Use of osteoporosis exams
was not significantly different between cancer sunsvamd norcancer controls.

Table 4. Utilization of SelectedRoutine Primary Care Servicesin the Target
Survivorship Year

Non-Cancer Controls Cancer Survivors P Value

Sample (N) 6.478 3.714
Females without breast

cancer (N) 4.193 1.211
Females without

gynecological cancer (N) 4.193 1.564
Sample without

colorectal cancer (N) 6.478 3.117
Males without prostate

cancer (N) 2.285 964
Sample without

osteoporosis (N) 5.034 2,773

Utilization of Selected Health Services in Target
Survivorship Year from Claims or Surveys (% or mean)’

Mammogram (0.-’:'))2 4794 57.39 <=0.0001
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Table4 Continued

Non-Cancer Controls Cancer Survivors P Value
Pap smear or pelvic
exam (%)’ 28.5 3523 <0.0001
Colorectal cancer exam
(0,-15)4 18.23 23.07 <0.0001

Prostate specific antigen

(PSA) blood test (%)’ 70.11 81.95 <0.0001
Osteoporosis exam

(Bone mass test: Bone

density measurement)

(%)° 481 49 08337
Flu or pneumonia

vaccination (%o) 50.94 62.01 <=0.0001
Dental examination or

cleaning (%) 36.17 46.55 <0.0001

Notes:

1. Colorectal cancer exam. osteoporosis exam, influenza vaccination, and pneumonia vaccination
were identified from claims only to get years in which services were received.

. Use of mammogram was examined among females without breast cancer.

. Use of pap smear or pelvic exam was examined among females without gynecological cancer.
. Use of colorectal exam was examined among sample without colorectal cancer.

. Use of PSA was examined among males without prostate cancer.

. Use of osteoporosis was examined among sample without osteoporosis.

h = W2

=]

Table Sbreaks dowrthe bivariataesults by supplemental insurance statsrsos with
supplemental medical insurance especially supplemental medical ESI or medical other
private coverage were significantly more likely to use the selected heath care services
compared to those without any supplemental medical insur@aceer survivas with
medical ESI or medical other private tended to use more routine primarfexekeding
osteoporosis examsompared to noancer controls within the sareapplemental

medical coverage.
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6.2.2.2Multivariate Analysis Results

The preferred multivariate models for examg the utilization of the selectedutine
primary cardn the survivorship year between nroancer controls and cancer survivors
are presented in Tablésl2 belowfor use of mammograms, Pap smear or pelvic exams,
colorectal cancer exams, PSA bloodgessteoporosis examafluenzaor pneumonia

vaccinationsanddental exams or cleaning servicespectively

The preferred models for utilization of the selected routine primary care were naive
models without interaction of cancer and supplemensaiamce.Overall, eneficiaries
with any supplemental insuranaere more likely to use the selecteditine primary
carewhen compared to those without any supplemental coverage. In addition, after
controlling for other covariates, cancer survivors tertdagse moreoutine primary care

(except for osteoporosis exams).

Variousother factors were found to be significantly associated with use of specific
routine primary careSignificant factorsdr use of mammogramscludedage, marital
status, educatignncome, assets excluding home, ADL, IADL, body mass index,
comorbidities including CHF, hypertension, any arthritis, and osteoporosis, smoking
history,no experience with follovup care after initial treatmerand avoidance of going
to dactors For useof Pap smear or pelvic exanmhersignificant factors included age,
racdethnicity, marital status, education, income, assets excluding home, region, ADL,
IADL, body mass index, comorbidities including any arthritis and osteoporosis, history of
hysteretomy, avoic@nce of going to doctorand target survivorship ye&®ther factors
such as age, incommetropolitan statysADL, IADL, comorbidities including
hypertension, any arthritigsteoporosisand ulcersno experience with follovup care
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after intial treatmentavoidance of going to doctors, and target survivorship gear
significanty associated with use of colorectal cancer exams. Regarding BS2dflood
tests,other significant factors included age, income, region, ADL, comorbidities
including CHD, hypertension, any arthritis, and osteoporosis, removal of prostate,
avoidance of going to doctors, and target survivorship yearuse obsteoporosis
examspther significant factors included gender, marital status, income, region,
comorbidites including hypertension and COPD, avoidance of going to dpatuits

target survivorship yeaForinfluenza or pneumonia vaccinatioagje, race/ethnicity
marital status, education, assets excluding honeg¢ropolitan statysADL, IADL,
comorbidities mcluding CHD, hypertension, COPD, any arthritis and osteoporosis,
avoidance of going to doctors, and target survivorship year belonged to other significant
factors. Finally, for use afental exams or cleaning servicether significant factors
includedgender, agesace/ethnicity marital status, education, income, assets excluding
home,metropolitan statygegion, ADL, IADL, body mass index, comorbidities
including stroke, diabetes, COPD, any arthritis, and osteoporosis, smoking history,
satisfactiorwith follow-up care after initial treatment and avoidance of going to doctors
A summary of significantavariates ireach preferred multivariate model for selected

routine primary areservicess presented in Table 13 below.

Table 6. Preferred Multivariate Model (Naive 1) for Use of Mammograms
(N=5,404}2
Std Marginal P
Variables Coef. Error Effects® Value

Supplemental Medical Coverage

(Reference: None)
Employer-sponsored insurance

(ESI) 0.61 0.14 0.15 <=0.001
Other private 0.62 0.13 0.15 <0.001
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Table 6 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
Public 0.73 0.15 0.18 <=0.001
Cancer Survivors 0.36 0.09 0.09 <0.001
Age (Reference: 68-69 years)
70 to 74 years -0.09 0.18 -0.02 0.625
75-79 years -0.24 0.18 -0.06 0.183
80-84 years -0.63 0.18 -0.16 <0.001
85+ years -1.05 0.19 -0.25 <0.001
Race/Ethnicity (Reference: White)
Black 0.22 0.12 0.05 0.061
Hispanic 0.00 0.16 0.00 0.991
Other -0.27 0.15 -0.07 0.078
Marital Status (Reference:
Married)
Widowed -0.20 0.07 -0.05 0.007
Divorced/Separated -0.33 0.14 -0.08 0.016
Never married -0.42 0.20 -0.11 0.030
Education (Reference: less than
high school)
High school graduate 0.06 0.08 0.01 0.467
Some college or associate's degree 0.23 0.10 0.06 0.015
Bachelor's degree or higher 0.23 0.13 0.06 0.075
Income as % of Federal Poverty
Level (Reference: up to 100%0)
101-150% 0.08 0.12 0.02 0.494
151-200% 0.30 0.13 0.07 0.019
201-300% 0.23 0.13 0.06 0.080
Over 300% 0.48 0.12 0.12 <0.001
Assets Excluding Home (in 2007
dollars) (Reference: <$5,488)
$5.488-537.158 0.15 0.09 0.04 0.094
$37.159-5169.032 0.20 0.11 0.05 0.057
$169.033+ 0.36 0.12 0.09 0.003
Missing 0.26 0.20 0.06 0.184
Metropolitan Status
Metropolitan area 0.08 0.09 0.02 0.411
Region (Reference: Northeast)
Midwest 0.02 0.12 0.00 0.887
South 0.10 0.12 0.02 0.399
West 0.06 0.14 0.02 0.659

ADL Limitations (Reference: 0)
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Table 6 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
1to2 -0.37 0.11 -0.09 0.001
3+ -0.66 0.17 -0.16 <0.001
IADL Limitations (Reference: 0)
l1to2 -0.30 0.08 -0.07 <=0.001
3+ -0.67 0.14 -0.17 <0.001
Missing -0.28 0.12 -0.07 0.017
Body Mass Index (%20) (Reference:
18.5-24.9 (normal))
<18.5 (underweight) -0.46 0.17 -0.11 0.006
25.0 — 29.9 (overweight) 0.22 0.08 0.05 0.005
30.0+ (obese) 0.19 0.09 0.05 0.042
Comorbidities
Coronary heart disease (CHD) 0.00 0.08 0.00 0.972
Congestive heart failure (CHF) -0.32 0.12 -0.08 0.008
Stroke 0.19 0.11 0.05 0.076
Hypertension 0.20 0.07 0.05 0.004
Diabetes 0.06 0.08 0.02 0.438
Chronic obstructive pulmonary
disease (COPD) 0.11 0.08 0.03 0.159
Any Arthritis 0.21 0.07 0.05 0.002
Osteoporosis 0.47 0.07 0.12 <0.001
Any mental illness 0.14 0.08 0.03 0.098
Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.16 0.07 -0.04 0.023
Satisfied with follow-up care after
initial treatment (Reference: no)
Yes 0.09 0.20 0.02 0.648
No experience -0.45 0.21 -0.11 0.031
Do almost anything to avoid going
to doctors -0.66 0.07 -0.16 <0.001
Target Survivorship Year
(Reference: 2004-2005)
1997-1999 -0.16 0.14 -0.04 0.252
2000-2001 0.00 0.10 0.00 0.996
2002-2003 0.07 0.10 0.02 0.483
2006-2007 0.01 0.09 0.00 0.884
Notes:

1. Use of mammograms was examined among females without breast cancer.

2. Logistic regression models were used to examinefusammograms.
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3. For dummy variables, marginal effects refer to discrete change of dummy variable from O to 1.

Table 7. Preferred Multivariate Model (Naive 1) for Use of Pap Smears or Pelvic
Exams(N=5,757)
Std Marginal P
Variables Coef. Error Effects® Value

Supplemental Medical Coverage
(Reference: none)
Employer-sponsored insurance

(ESI) 0.50 0.16 0.10 0.003
Other private 0.50 0.16 0.11 0.002
Public 0.47 0.18 0.10 0.008

Cancer Survivors 0.29 0.07 0.06 <=0.001

Age (Reference: 68-69 Years)

70 to 74 years -0.13 0.20 -0.03 0.521
75-79 years -0.43 0.19 -0.09 0.022
80-84 years -0.76 0.20 -0.14 <=0.001
85+ years -1.23 0.21 -0.21 <0.001

Race/Ethnicity (Reference: White)

Black 0.42 0.13 0.09 0.001
Hispanic 0.21 0.17 0.04 0.217
Other -0.04 0.17 -0.01 0.832

Marital Status (Reference:

Married)

Widowed -0.11 0.08 -0.02 0.180
Divorced/Separated -0.21 0.15 -0.04 0.172
Never married -0.63 0.21 -0.11 0.003

Education (Reference: Less than
High School)

High school graduate 0.07 0.08 0.02 0.333
Some college or associate's degree 0.30 0.09 0.06 0.001
Bachelor's degree or higher 0.16 0.12 0.03 0.179
Income as % of Federal Poverty
Level (Reference: Up to 100%0)
101-150% -0.04 0.13 -0.01 0.748
151-200% 0.00 0.14 0.00 0.998
201-300% 0.17 0.13 0.04 0.199
Over 300% 0.30 0.15 0.06 0.045
Assets Excluding Home (in 2007
dollars) (Reference: <$5,488)
$5.488-$37.158 0.08 0.10 0.02 0.413
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Table 7 Corihued

Std Marginal P
Variables Coef. Error Effects’ Value
$37.159-$169.032 0.14 0.11 0.03 0.226
$169.033+ 0.13 0.12 0.03 0.284
Missing 0.35 0.16 0.08 0.026
Metropolitan Status
Metropolitan area 0.08 0.10 0.02 0413
Region (Reference: Northeast)
Midwest -0.36 0.12 -0.07 0.004
South -0.15 0.12 -0.03 0.198
West -0.18 0.14 -0.04 0.187
ADL Limitations (Reference: 0)
1to2 -0.30 0.11 -0.06 0.004
3+ -0.47 0.16 -0.09 0.003
IADL Limitations (Reference: 0)
1to2 -0.32 0.09 -0.06 0.001
3+ -0.49 0.16 -0.09 0.002
Missing -0.18 0.12 -0.04 0.130
Body Mass Index (%0) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) -0.57 0.19 -0.10 0.002
25.0 — 29.9 (overweight) 0.05 0.07 0.01 0.503
30.0+ (obese) -0.07 0.09 -0.01 0.481
Comorbidities
Coronary heart disease (CHD) 0.10 0.08 0.02 0.249
Congestive heart failure (CHF) -0.19 0.12 -0.04 0.127
Stroke -0.04 0.10 -0.01 0.666
Hypertension 0.13 0.08 0.03 0.103
Diabetes 0.00 0.08 0.00 0.969
Chronic obstructive pulmonary
disease (COPD) 0.10 0.09 0.02 0.266
Any Arthritis 0.19 0.08 0.04 0.012
Osteoporosis 0.38 0.07 0.08 <0.001
Any mental illness 0.07 0.09 0.01 0.429
History of Selected Medical
Procedures
Had hysterectomy -0.74 0.07 -0.15 <=0.001
Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.14 0.07 -0.03 0.050

Satisfied with follow-up care after
initial treatment (Reference: no)
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Table 7 Continued
Std  Marginal P

Variables Coef. Error Effects’ Value
Yes 0.38 0.21 0.07 0.073
No experience -0.24 0.25 -0.05  0.338

Do almost anything to avoid going
to doctors -0.44 0.07 -0.09 <0.001
Target Survivorship Year
(Reference: 2004-2005)

1997-1999 0.01 0.13 0.00 0.968

2000-2001 0.02 0.11 0.00 0.827

2002-2003 0.08 0.11 0.02 0.473

2006-2007 -0.29 0.10 -0.06 0.004
Notes:

. Use of Pap smears or pelvic exams was examined among females without gynecologic cancers.
. Logistic regression models were used to examine use of Pap smears or pelvic exams.
. For dummy variables. marginal effects refer to discrete change of dummy variable from 0 to 1.

R

Table 8. Preferred Multivariate Model (Naive ] for Use of Colorectal Cancer
Exams (N=9,595)
Std Marginal P
Variables Coef. Error Effects® Value

Supplemental Medical Coverage
(Reference: None)
Employer-sponsored insurance

(ESI) 0.50 0.13 0.08 <=0.001
Other private 0.57 0.14 0.09 <0.001
Public 0.18 0.18 0.03 0.303

Cancer Survivors 0.18 0.06 0.03 0.003

Gender
Female 0.12 0.08 0.02 0.133

Age (Reference: 68-69 Years)

70 to 74 years -0.02 0.15 0.00 0.880
75-79 years -0.22 0.15 -0.03 0.135
80-84 vears -0.27 0.16 -0.04 0.093
85+ years -0.61 0.15 -0.08 <=0.001

Race/Ethnicity (Reference: White)

Black -0.16 0.12 -0.02 0.204
Hispanic 0.15 0.16 0.02 0.344
Other -0.21 0.15 -0.03 0.181
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Table 8 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
Marital Status (Reference: Married)
Widowed -0.14 0.07 -0.02 0.050
Divorced/Separated -0.19 0.14 -0.03 0.179
Never married -0.09 0.16 -0.01 0.582
Education (Reference: Less than
High School)
High school graduate -0.03 0.08 -0.01 0.658
Some college or associate's degree 0.07 0.09 0.01 0.429
Bachelor's degree or higher 0.09 0.09 0.01 0.323
Income as % of Federal Poverty
Level (Reference: Up to 100%0)
101-150% 0.01 0.12 0.00 0.945
151-200% 0.09 0.12 0.01 0.442
201-300% 0.13 0.13 0.02 0.311
Over 300% 0.28 0.13 0.04 0.039
Assets Excluding Home (in 2007
Dollars) (Reference: <$5.,488)
$5.488-$37.158 0.05 0.09 0.01 0.602
$37.159-5169.032 0.07 0.11 0.01 0.491
$169.033+ 0.16 0.11 0.02 0.150
Missing -0.02 0.16 0.00 0.908
Metropolitan Status
Metropolitan area 0.21 0.08 0.03 0.009
Region (Reference: Northeast)
Midwest -0.06 0.10 -0.01 0.565
South 0.10 0.10 0.02 0.302
West -0.05 0.11 -0.01 0.623
ADL Limitations (Reference: 0)
l1to2 -0.28 0.10 -0.04 0.007
3+ -0.48 0.18 -0.06 0.009
TADL Limitations (Reference: 0)
lto2 -0.20 0.09 -0.03 0.022
3+ -0.31 0.15 -0.04 0.040
Missing -0.14 0.09 -0.02 0.114
Body Mass Index (%0) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) 0.00 0.18 0.00 0.988
25.0 — 29.9 (overweight) -0.02 0.06 0.00 0.691
30.0+ (obese) 0.06 0.08 0.01 0.440

Comorbidities
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Table 8 Continued
Std  Marginal P

Variables Coef. Error Effects’ Value
Coronary heart disease (CHD) 0.01 0.07 0.00 0829
Congestive heart failure (CHF) -0.05 0.10 -0.01  0.625
Stroke 0.03 0.09 0.00 0.708
Hypertension 0.25 0.07 0.04 <0.001
Diabetes 0.02 0.07 0.00 0.719
Chronic obstructive pulmonary

disease (COPD) 0.04 0.07 0.01  0.568
Any Arthritis 0.13 0.07 0.02 0.048
Osteoporosis 041 0.07 0.07 <0.001
Any mental illness 0.03 0.07 0.00 0.667
Ulcers 1.05 0.24 0.21 <0.001

Health Behaviors
Ever smoked

cigarettes/cigars/tobacco -0.06 0.06 -0.01 0332

Satisfied with follow-up care after
initial treatment (Reference: no)

Yes 0.00 0.20 0.00  1.000
No experience -0.54 0.22 -0.07  0.013

Do almost anything to avoid going
to doctors -0.35 0.06 -0.05 <0.001

Target Survivorship Year
(Reference: 2004-2005)

1997-1999 0.24 0.11 0.04 0.028

2000-2001 0.18 0.09 0.03  0.042

2002-2003 0.14 0.08 0.02 0.098

2006-2007 -0.32 0.09 -0.05 <0.001
Notes:

. Use of colorectal cancer exams was examined among those without colorectal cancer.
. Logistic regression models were used to examine use of colorectal cancer exams.
. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.

L S
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Table 9. Preferred Multivariate Model (Naive 1) for Use of Prostate Specific
Antigen (PSA) Blood Tests (N=3,24%¥

Std Marginal P
Variables Coef. Error Effects® Value
Supplemental Medical Coverage
(Reference: None)
Employer-sponsored insurance
(ESI) 0.66 0.17 0.11 =0.001
Other private 0.46 0.16 0.08 0.004
Public 0.25 0.21 0.04 0.236
Cancer Survivors 0.33 0.11 0.05 0.001
Age (Reference: 68-69 Years)
70 to 74 years 0.08 0.24 0.01 0.729
75-79 years -0.07 0.23 -0.01 0.752
80-84 vyears -0.43 0.25 -0.08 0.089
85+ years -0.75 0.26 -0.15 0.004
Race/Ethnicity (Reference: White)
Black 0.10 0.18 0.02 0.577
Hispanic -0.12 0.21 -0.02 0.575
Other 0.01 0.26 0.00 0.976
Marital Status (Reference:
Married)
Widowed -0.16 0.11 -0.03 0.153
Divorced/Separated -0.30 0.18 -0.06 0.098
Never married -0.42 0.23 -0.08 0.074
Education (Reference: Less than
High School)
High school graduate -0.07 0.11 -0.01 0.516
Some college or associate's degree 0.12 0.14 0.02 0.389
Bachelor's degree or higher 0.07 0.14 0.01 0.605
Income as %o of Federal Poverty
Level (Reference: Up to 100%0)
101-150% 0.29 0.15 0.05 0.065
151-200% 0.35 0.18 0.05 0.048
201-300% 0.18 0.18 0.03 0.304
Ovwver 300% 0.53 0.19 0.09 0.005
Assets Excluding Home (in 2007
dollars) (Reference: <S$5,488)
$5.488-537.158 -0.24 0.15 -0.04 0.107
$37.159-5169.032 -0.10 0.17 -0.02 0.539
$169.033+ -0.06 0.18 -0.01 0.724
Missing -0.17 0.27 -0.03 0.537

Metropolitan Status
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Table 9 Continued
Stad Marginal P

Variables Coef. Error Effects’ Value
Metropolitan area 0.15 0.12 0.03 0.197
Region (Reference: Northeast)
Midwest -0.27 0.14 -0.05 0.049
South -0.05 0.13 -0.01 0.721
West -0.32 0.18 -0.06 0.077
ADL Limitations (Reference: 0)
l1to?2 -0.36 0.16 -0.07 0.020
3+ -0.40 0.28 -0.07 0.163
TADL Limitations (Reference: 0)
lto?2 0.05 0.17 0.01 0.765
3+ -0.03 0.24 0.00 0.915
Missing -0.04 0.14 -0.01 0.775
Body Mass Index (20) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) -0.30 0.37 -0.06 0.419
25.0 — 29.9 (overweight) -0.10 0.11 -0.02 0.349
30.0+ (obese) -0.20 0.16 -0.04 0.191
Comorbidities
Coronary heart disease (CHD) 0.24 0.1 0.04 0.031
Congestive heart failure (CHF) -0.26 0.15 -0.05 0.094
Stroke -0.23 0.14 -0.04 0.098
Hypertension 0.61 0.10 0.11 =0.001
Diabetes 0.15 0.11 0.03 0.181
Chronic obstructive pulmonary
disease (COPD) 0.19 0.13 0.03 0.134
Any Arthritis 0.28 0.09 0.05 0.002
Osteoporosis 0.76 0.27 0.11 0.004
Any mental illness -0.02 0.12 0.00 0.860
History of Selected Medical
Procedures
Had prostate removal -1.33 0.34 -0.29 <=0.001
Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.07 0.13 -0.01 0.607
Satisfied with follow-up care after
initial treatment (Reference: no)
Yes 0.51 0.34 0.10 0.131
No experience -0.57 0.34 -0.11 0.093
Do almost anything to avoid going
to doctors -0.46 0.11 -0.08 <=0.001
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Table 9 Continued
Std  Marginal P
Variables Coef. Error Effects’ Value

Target Survivorship Year
(Reference: 2004-2005)

1997-1999 -0.69 0.20 -0.14 0.001

2000-2001 -0.39 0.15 -0.07 0.011

2002-2003 -0.06 0.16 -0.01 0.713

2006-2007 0.05 0.13 0.01 0.709
Notes:

1. Use of prostate specific antigen (PSA) blood tests was examined among males without prostate
cancer.

2. Logistic regression models were used to examine use of PSA blood tests.

3. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.

Table 10. Preferred Multivariate Model (Naive J) for Use of Osteoporosis Exams
(N=7,807}+

Std Marginal P
Variables Coef. Error Effects’ Value
Supplemental Medical Coverage
(Reference: None)
Emplover-sponsored insurance
(ESI) 1.07 0.34 0.03 0.002
Other private 0.90 0.34 0.02 0.009
Public 0.92 0.41 0.03 0.025
Cancer Survivors 0.17 0.12 0.00 0.146
Gender
Female 2.60 0.19 0.08 =0.001
Age (Reference: 68-69 Years)
70 to 74 -0.07 0.32 0.00 0.831
75-79 -0.15 0.33 0.00 0.662
80-84 -0.10 0.32 0.00 0.760
85+ -0.70 0.38 -0.01 0.069
Race/Ethnicity (Reference: White)
Black 0.02 0.21 0.00 0.937
Hispanic 0.05 0.27 0.00 0.865
Other 0.21 0.29 0.01 0.461
Marital Status (Reference: Married)
Widowed -0.23 0.12 -0.01 0.047
Divorced/Separated -0.17 0.25 0.00 0.491
Never married 0.24 0.33 0.01 0.472
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Table 10 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
Education (Reference: Less than
High School)
High school graduate -0.05 0.16 0.00 0.754
Some college or associate's degree -0.02 0.16 0.00 0.899
Bachelor's degree or higher 0.14 0.20 0.00 0.480
Income as %o of Federal Poverty
Level (Reference: Up to 100%0)
101-150% 0.43 0.29 0.01 0.142
151-200% 0.28 0.32 0.01 0.376
201-300% 0.36 0.27 0.01 0.172
Over 300% 0.54 0.27 0.01 0.044
Assets Excluding Home (in 2007
Dollars) (Reference: <$5,488)
$5.488-$37.158 0.07 0.18 0.00 0.691
$37.159-5169.032 0.27 0.19 0.01 0.158
$169.033+ 0.34 0.19 0.01 0.073
Missing -0.40 0.42 -0.01 0.346
Metropolitan Status
Metropolitan area 0.05 0.14 0.00 0.696
Region (Reference: Northeast)
Midwest 0.16 0.19 0.00 0.397
South 0.67 0.17 0.02 =0.001
West 0.28 0.21 0.01 0.188
ADL Limitations (Reference: 0)
lto2 -0.31 0.20 -0.01 0.120
3+ -0.73 0.38 -0.01 0.052
TADIL Limitations (Reference: 0)
lto?2 -0.18 0.16 0.00 0.259
3+ 0.09 0.29 0.00 0.767
Missing -0.19 0.20 0.00 0.336
Body Mass Index (%20) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) -0.36 0.37 -0.01 0.333
25.0 — 29.9 (overweight) 0.13 0.14 0.00 0.359
30.0+ (obese) 0.07 0.18 0.00 0.707
Comorbidities
Coronary heart disease (CHD) 0.05 0.15 0.00 0.757
Congestive heart failure (CHF) -0.15 0.26 0.00 0.564
Stroke -0.16 0.18 0.00 0.384
Hypertension -0.26 0.13 -0.01 0.040
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Table 10 Continued
Std  Marginal P

Variables Coef. Error Effects’ Value
Diabetes -0.06 0.14 0.00 0.687
Chronic obstructive pulmonary

disease (COPD) 0.54  0.16 0.02 0.001
Any Arthritis 0.19 0.14 0.00 0.163
Any mental illness -0.28 0.16 -0.01  0.079

Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.14  0.12 0.00 0.261
Satisfied with follow-up care after
initial treatment (Reference: no)
Yes -0.06 038 0.00 0.863
No experience -0.35 0.41 -0.01 0.390
Do almost anything to avoid going
to doctors -0.30 0.14 -0.01 0.026
Target Survivorship Year
(Reference: 2004-2005)

1997-1999 -0.70 0.26 -0.01 0.007

2000-2001 -0.34 0.19 -0.01 0.075

2002-2003 -0.13 0.19 0.00 0.483

2006-2007 0.14 0.16 0.00 0.386
Notes:

. Use of osteoporosis exams was examined among those without osteoporosis.
. Logistic regression models were used to examine use of osteoporosis exams.

W 2 =

Table 11. Preferred Multivariate Model (Naivel) for Use ofInfluenza or
Pneumonia Vaccination (N=10,192)

. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.

Std Marginal P

Variables Coef. FError Effects® Value
Supplemental Medical Coverage
(Reference: Nomne)

Employer-sponsored insurance
(ESI) 0.88 0.11 0.21 =0.001

Other private 0.87 0.10 0.21 =0.001

Public 0.55 0.13 0.13 =0.001
Cancer Survivors 0.26 0.05 0.06 <0.001
Gender

Female 0.04 0.06 0.01 0.494
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Table 11 Continued

Std Marginal P
Variables Coef. Errvor Effects’ Value
Age (Reference: 68-69 Years)
70 to 74 021 0.13 0.05 0.121
75-79 0.24 0.14 0.06 0.084
80-84 0.32 0.13 0.08 0.017
85+ 0.38 0.15 0.09 0.009
Race/Ethnicity (Reference: White)
Black -0.82 0.09 -0.20 <0.001
Hispanic -0.37 0.12 -0.09 0.002
Other -0.27 0.11 -0.07 0.020
Marital Status (Reference: Married)
Widowed -0.22 0.06 -0.05 <=0.001
Divorced/Separated -0.30 0.09 -0.08 0.001
Never married -0.50 0.13 -0.12  <0.001
Education (Reference: Less than
High School)
High school graduate 0.13 0.06 0.03 0.022
Some college or associate's degree 0.19 0.07 0.05 0.005
Bachelor's degree or higher 0.22 0.08 0.05 0.006
Income as % of Federal Poverty
Level (Reference: Up to 100%0)
101-150% 0.04 0.08 0.01 0.629
151-200% 0.10 0.09 0.02 0.287
201-300% 0.09 0.08 0.02 0.264
Over 300% 0.06 0.08 0.02 0.432
Assets Excluding Home (in 2007
Dollars) (Reference: <$5,488)
$5.488-537.158 -0.05 0.07 -0.01 0.458
$37.159-5169.032 0.01 0.07 0.00 0.855
$169.033+ 0.15 0.08 0.04 0.041
Missing 0.11 0.12 0.03 0.331
Metropolitan Status
Metropolitan area 0.26 0.12 0.07 0.022
Region (Reference: Northeast)
Midwest 0.19 0.12 0.05 0.113
South 0.09 0.11 0.02 0.395
West -0.07 0.13 -0.02 0.558
ADL Limitations (Reference: 0)
1to2 -0.04 0.07 -0.01 0.548
3+ -0.40 0.11 -0.10 =0.001

TADL Limitations (Reference: 0)
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Table 11 Continued
Std  Marginal P

Variables Coef. Error Effects’ Value
1to2 -0.01 0.07 0.00 0.939
3+ 0.01 0.11 0.00 0.957
Missing -0.15 0.07 -0.04 0.026

Body Mass Index (%) (Reference:
18.5-24.9 (Normal))

<18.5 (underweight) -0.12 0.13 -0.03  0.345
25.0 —29.9 (overweight) 0.01 0.06 0.00 0.825
30.0+ (obese) -0.05 0.06 -0.01  0.379

Comorbidities
Coronary heart disease (CHD) 0.16 0.05 0.04  0.001
Congestive heart failure (CHF) -0.06 0.08 -0.01  0.443
Stroke 0.02 0.06 0.00 03815
Hypertension 0.26 0.05 0.07 <0.001
Diabetes 0.02 0.06 0.00 0.738
Chronic obstructive pulmonary

disease (COPD) 0.25 0.06 0.06 <0.001
Any Arthritis 0.22 0.05 0.05 <0.001
Osteoporosis 0.25 0.07 0.06 <0.001
Any mental illness 0.05 0.06 0.01 0.372

Health Behaviors
Ever smoked

cigarettes/cigars/tobacco -0.07 0.05 -0.02  0.195
Satisfied with follow-up care after

initial treatment (Reference: no)

Yes 0.15 0.14 0.04 0283
No experience -0.08 0.16 -0.02  0.el17

Do almost anything to avoid going

to doctors -0.33 0.05 -0.08 <0.001

Target Survivorship Year

(Reference: 2004-2005)
1997-1999 0.19 0.10 0.05  0.067
2000-2001 0.06 0.09 0.02 0465
2002-2003 0.27 0.07 0.07 <0.001
2006-2007 0.29 0.07 0.07 <0.001

Notes:

1. Use of influenza or pneumonia vaccinations was examined among the entire study sample.

2. Logistic regression models were used to examine use of influenza or pneumonia vaccinations.
3. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.
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Table 12. Preferred Multivariate Model (Naive J) for Use of Dental Exam or

Cleaning Services (N=10,192%

Std Marginal P
Variables Coef. Error Effects’ Value
Supplemental Medical Coverage
(Reference: None)
Employer-sponsored insurance
(ESI) 0.99 0.13 0.23 <=0.001
Other private 0.86 0.13 0.20 <=0.001
Public 0.45 0.16 0.11 0.006
Cancer Survivors 0.20 0.05 0.05 <=0.001
Gender
Female 0.34 0.06 0.08 <=0.001
Age (Reference: 68-69 Years)
70 to 74 0.17 0.15 0.04 0.260
75-79 0.14 0.15 0.03 0.365
80-84 0.12 0.15 0.03 0.440
85+ -0.14 0.16 -0.03 0.379
Race/Ethnicity (Reference: White)
Black -0.96 0.13 -0.19 <=0.001
Hispanic -0.10 0.15 -0.02 0.489
Other -0.42 0.14 -0.09 0.004
Marital Status (Reference: Married)
Widowed -0.23 0.06 -0.05 <0.001
Divorced/Separated -0.12 0.11 -0.03 0.278
Never married 0.23 0.15 0.06 0.119
Education (Reference: Less than
High School)
High school graduate 0.39 0.07 0.09 <=0.001
Some college or associate's degree 0.70 0.08 0.17 <=0.001
Bachelor's degree or higher l1.16 0.08 0.28 <0.001
Income as % of Federal Poverty
Level (Reference: Up to 100%0)
101-150% 0.05 0.10 0.01 0.664
151-200% 0.20 0.11 0.05 0.062
201-300% 0.30 0.10 0.07 0.003
Over 300% 0.60 0.10 0.14 <=0.001
Assets Excluding Home (in 2007
Dollars) (Reference: <$5,488)
$5.488-537.158 0.29 0.08 0.07 <=0.001
$37.159-5169.032 0.58 0.08 0.14 <=0.001
$169.033+ 0.80 0.09 0.19 <=0.001
Missing 0.62 0.13 0.15 <=0.001
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Table 12 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
Metropolitan Status
Metropolitan area 0.42 0.08 0.10 <0.001
Region (Reference: Northeast)
Midwest 0.23 0.11 0.05 0.036
South 0.02 0.10 0.00 0.881
West 0.22 0.13 0.05 0.092
ADL Limitations (Reference: 0)
l1to2 -0.23 0.08 -0.05 0.003
3+ -0.37 0.14 -0.08 0.008
TADL Limitations (Reference: 0)
lto?2 -0.17 0.07 -0.04 0.014
3+ -0.54 0.12 -0.12 <0.001
Missing -0.04 0.09 -0.01 0.688
Body Mass Index (%0) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) -0.36 0.16 -0.08 0.030
25.0 — 29.9 (overweight) -0.09 0.06 -0.02 0.117
30.0+ (obese) -0.27 0.07 -0.06 <=0.001
Comorbidities
Coronary heart disease (CHD) -0.07 0.05 -0.02 0.187
Congestive heart failure (CHF) -0.07 0.08 -0.02 0.381
Stroke -0.17 0.07 -0.04 0.015
Hypertension -0.06 0.05 -0.02 0.220
Diabetes -0.19 0.06 -0.04 0.001
Chronic obstructive pulmonary
disease (COPD) -0.24 0.07 -0.06 0.001
Any Arthritis 0.16 0.06 0.04 0.005
Osteoporosis 0.23 0.06 0.06 <=0.001
Any mental illness 0.00 0.07 0.00 0.943
Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.31 0.05 -0.07 <0.001
Satisfied with follow-up care after
initial treatment (Reference: no)
Yes 0.48 0.18 0.11 0.008
No experience 0.15 0.21 0.04 0.473
Do almost anything to avoid going
to doctors -0.47 0.05 -0.11 <=0.001

Target Survivorship Year
(Reference: 2004-2005)
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Table 12 Continued
Std  Marginal P

Variables Coef. Error Effectss Value
1997-1999 -0.07 0.12 -0.02 0.547
2000-2001 -0.15 0.08 -0.03 0.057
2002-2003 -0.06 0.07 -0.01 0.415
2006-2007 0.01 0.06 0.00 0.847

Notes:

1. Use of dental exam or cleaning services was examined among the entire study sample.

2. Logistic regression models were used to examine use of use of dental exam or cleaning
services.

3. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.
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Table 13. Summary of Significant Covariates in Preferred Multivariate Models for

Selected Routine Primary Caré?
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Table 13 Continued
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Table 13 Continued

VN

VN

VN

+S

+8
)

S

V/IN
V/IN

V/IN

+S

+5
+5

1S5

+5

VIN
V/IN

V/N

+5

VIN

VIN

+S
+S

+5

+5

V/IN
VN

+5

+S
+5

+5

VN VN

VN V/IN

+5 +S
+5 +5

030EBQO)/STES1)/53))3T831)
payows Jeag
SIDIARTRY WesH
[eaowaI ajejsord pex
Ammojoa1=isAy peg
$3INPAI0LI
[E1PaTY PIIIAS Jo LI10)STH
SIS9])
SSSUJT Tejuat AUy
stsorodoajsp
SHLIY AUy
(QdOD) seastp
Arenournd sATonnsqo JMION])
seleqeId
uotsuad Ay
ayonsg
(4HD) 2mjrey My 24153300
(HD) 258asTp MEaT] ATETOI0))
SANIPIC.IOUID)
(252q0) +0°0¢
(JysremI210) 667 — 05T
(sramsspun) ¢8>
((rewrroN) 67475781
:duAIafay) (0p) XIpuJ Sse[y Apog

SIIAIAG

Sutuear)

10 WIexyg
IBLEN|

u
ODEULIE A
ETUOWINIUJ

10 N

SUIBXT S
sorodoasg

s]sa] poorg
(vsa)
LER Ly
mmadg
A)BISDI]

SUIEX]
13due)
[E122.10[0))

SUIEX] 5
MR UIE.ISOUIIETA]

A0 SIBUIS

deg

SAJELIEADD)

116



Table 13 Continued
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6.2.2.3Discussion

Theresults fromboth the bivariate and multivariate analysessistently showhat

cancer survivorsised more preventive servidexcept for osteoporosis exantisan

controls Someprior studies showed that cancer survivors were more likely to receive
mammnograms, colorectal cancer exams, cervical cancer exams, influenza vaccination,
lipid testing, and osteoporosis exams, and were more likely to have office visits,
outpatient visits and hospitalizations when compared to populations without &aff€er,

181 \while other studies showed that cancer survivors were less likely to receive influenza
vaccinations, eye exams, cholesteroésaing, colorectal cancer screening, cervical
cancer screening, and osteoporosis exams when compareddanean control& 1

The reasons for the mixed findings may depend not only on patient characteristics but
also characteristics of treating physiciaPeevious gidies showed that use of routine

care for cancer survivors depend oeitlinvolvement with differenphysician

specialtie€® ® Cancer survivors who were followed by both primanegatysicians and
oncology specialists were more likely to receive both recommended cancer surveillance

and recommended narancer care when compared to those who were seen by either

primary care physicians only or oncology specialists 8hR}: ®°

Similar to findings in the literatur®?” ***23 peneficiaries who had any supplemental
insurance tenetlto use more preventive servicgeen comparetb those with FFS

Medicare onlyAs mentioned in the methods sectisome preventive services such as

fecal occult blood testandinfluenzaand pnemonia vaccination are fullgovered by
Medicare, while other cancer screenings such as mammograms, Pap smears, and pelvic

exams requir@ patient costsharingduring the study periodRoutine dental examasnd
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cleaning services are not covered by Medicare aBatlause oflifferent costsharing
policies one might expect that the impact of supplemental insuraoats differamong

different preentive services. Howeveaccording tadhe study results, possession of

supplemental insurance coverage was associated with greater use of preventive services

regardless of whetherspecific service was compédy covered by Medicare or n@ne
potentialreason may be thabnfoundng due to unobservdukalth care seekingehavior

was insufficiently adjusted.

In the multivariate analyses, the study did not Bwdlence of differential effesbf
supplemental insurance for cancer survivors relative mecaocercontrols for use of
selected routine primary caféindings from literatur@remixedin this regard® %" 114

The RAND Health Insurance Experent study did not find significant insurance plan
interactions with health status on expenditures for medical serwbds two

observational studies indicated a differential effect of price/supplemental insurance on
use of physician visits and Medicdart B expenditures respectively when compared
peoplewith poor healttto healthy peoplé® °”: 14 The reason for the inconsistent
findings may bealueto differences in measuridgealth statugdealth status was

measured by general health index, perceived health status, disability days, or activity
limitation in the past studi€§;*” **4whereaghe current studgxamined the differeia
effect between cancer survivors and 1wamcer controld-urther researcis needed to
understan@nd compare price responsiveness to use of routine primary caeehbet
cancer survivors and narancer populationAs expected, in the multivariate analyses,

othersignificant independent variableéscluding gender, age, race, marital status,

educatongeography of patientsd resi daking; e,
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andattitudes towards visiting doctoiSimilarly, past studies also showed that cancer
survivors who had higher education level, were married, weréAfrican American,
and had higher socioeconomic status were more likely to use preventive health

servicegl 18 68, 69, 1119

6.2.3UTILIZATION AND SPENDING ON RECOMMENDED DIABETIC
MEDICATIONS

This sectiordescribes the study sample with diabetes, and presents bivadate a
multivariateresults regardingtilization and spending on recommended diabetic
medications between naancer controls and cancer survivors

6.2.3.1Study Sample with Dabetes

In the study sample, 1,625 noancer controls and 992 cancer survivorsdiatietes.
Among the study sample with diabetes$otal of 54% noncancer controls and 5866
cancer survivors had type 2 only diabetes, while 42%on-cancer controls and 40%
cancer survivors had both type 1 and type 2 diabetes. Approximatelpfsdtliabetic

patients had diabetic complications. (Sebl€ X)

Table 14. Diabetic-related Information among Diabetic Patients in the Target
Survivorship Year

Non-Cancer Controls Cancer Survivors P Value

Sample N 1,625 992

Type of Diabetes 0.1607
Type 1 only 0.37 0.50
Type 2 only 53.97 57.56
Type 1&2 42.34 40.02
No type identified 3.32 1.92

Diabetic Complications 0.7564
No 46.58 47.08
Yes 53.42 52.92
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6.2.3.2Bivariate Analysis Results

Table15 below slows utilization of recommended medications for diabetes. Compared to
nontcance controls cancer survivors were less likelyuse any antidiabetic

medications, ACE inhibitors or ARBy statins respectively.

Among diabetic patients who filled specifecommended medications at least once,
cancer survivors had statistically significantly lower number of fills for antidiabetic
medications ACE inhibitors or ARB, and statins than roancer controls. Total
spending and OOP spending on specific recommemelications for diabetes were
generally similar between cancer survivors and-camcer controls except for a slight
difference in total spending of any recommended medicationsdoeteés (combined

category).

Table 15. Utilization and Spendind on Recommended Diabetic Medications in the
Target Survivorship Year among Sample with Diabetes

Non-Cancer Controls Cancer Survivors

% /Mean (Std P
% /Mean (Std Error) Error) Value
Sample N 1,625 992
Medications from Medical Claims or PME’ (%)
Any anti-diabetic medications® 59.14 52.72  0.0059
Any anti-diabetic medications from PME 58.71 5232 0.0055
ACE inhibitors or ARB 59.82 54.44  0.0437
HMG-CoA reductase inhibitors (statins) 46.09 46.47 09937
Any PME anti-diabetic medications,
ACE inhibitors, ARB, or statins 85.66 81.35 0.0239
Medications from PME*
Anti-diabetic medications from PME
Number of fills among those with
fills>0 10.37 (0.31) 8.84 (0.30) 0.0001
Total spending among those with
fills=0 (%) 702.56 (25.95) 650.87 (31.53) 0.1779
Out-of-pocket spending among those
with fills>0 (5) 212.52(10.23) 199.03 (13.06) 0.4074
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Table 15 Continued

Non-Cancer Controls Cancer Survivors

% /Mean (Std P
% /Mean (Std Ervror) Error) Value
ACE inhibitors or ARB
Number of fills among those with
fills>0 7.17 (0.16) 6.49 (0.22 0.0128
Total spending among those with
fills=0 ($) 444.06 (11.37) 42096 (12.40) 0.1715
Out-of-pocket spending among those
with fills>0 ($) 142.31 (6.12) 148.24 (7.30) 0.5591
Statins
Number of fills among those with
fills>0 6.53 (0.18) 5.67 (0.24) 0.0028
Total spending among those with
fills=0 ($) 772.99 (19.11) 747.11 (25.00)  0.4090
Out-of-pocket spending among those
with fills>0 ($) 175.70 (8.39) 185.26 (12.45) 0.5226
Any PME anti-diabetic medications,
ACE inhibitors, ARB, or statins
Total spending among those with
fills=0 ($) 1.230.22 (30.79) 1.141.31(34.74) 0.0473
Out-of-pocket spending among those
with fills>0 ($) 344.98 (13.36) 336.91(16.72) 0.6889
Notes:
1. Spending was in 2007 dollars.
2. PME: Prescribed Medicine Events (PME) file in the MCBS data.
3. Use of msulin was captured from medical claims as well as Prescribed Medications Events

(PME) file.

Table16 presents descriptive statistics use of recommended medications for diabetes

by drug coverageThe combined category of any recommended medicatisn

significantly different across prescription drug coverage caieg@orboth noncancer

controls and cancer survivors. Among raancer controls, those with any prescription

drug coverage were more likely to use recommended medicabomzared to those

without prescription drug coverage, while among cancer survivors, those with Rx ESI or
Rx public had more use of the recommended medications compared to those without any

prescription drug coverage. Furthermore, there was no significant difference in use of
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antidabetic medications across prescription drug covecatggories fonon-cancer
controls or cancer survivors, while prescription drug coverage didehsigmificant

impact on use of statimongbothnon-cancer controls anchncer survivors. Use of
ACE inhibitors or ARB was significantly associated with prescription drug coverage in

cancer survivors but not in naancer controls

Total and OOP spending on recommended medications for diabetes were significantly
different across prescription drug covezamtegdes forboth noncancer controls and
cancer survivors. Diabetic patients with any prescription drug coverage had higher total
spending and lower OOP on the recommended medications compared to those without
any prescriptin drug coverageHowever for most of the recommended medications for
diabetesutilization and spendingerenot statistically differenbetween norcancer

controls and cancesurvivors withinthe sameprescription drug coverage cateigst
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Table 16. Utilization of and Spending on Recommended Diabetic Medications in

the Target Survivorship Year by Prescription Drug Coveragé among NonCancer

Controls with Diabetes and Cancer Survivors with Diabetes
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6.2.3.3Multivariate Analysis Results

The prefered multivariate models for examinimge ofrecommended medications for
diabetes between narancer controls and cancer survivars presented in Tablg 1

below.

As shown in the previous sectiand appendix Rhere waso evidencef endbgeneity

in prescription drug coverag®r was there evidence ofidferential effect of

prescription drug coverage on use of recommended medications for diabetes between
cancer survivorandnon-cancer controlsin the modeshownbelow, prescription drug
coveragéehad no statistically significant impact on drug udewever,on average, the
predicted probability of use of recommended medications for diabetes was 0.05 smaller
for cancer survivors with diabetes than fancancer controlsvith diabetes when

holding oher factors constant

Otherfactorssignificantly associated with recommended therapy in treating diabetes
includedgender, marital status, body mass ind@morbidities, type of diabetes,
diabeteselated complications, satisfaction with follayp cae after initial treatment,

and survivorship yeaBpecifically,males,CHD, hypertension, and diabetesated
complications were positively associated with higher probability of use of recommended
medications.Of note is thathe predicted probability ofise of recommended

medications for diabetegas 0.11 higher for beneficiaries who were satisfied with

follow-up care after initial treatment.
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Table 17. Preferred Multivariate Model (Naive J) for Use of Recommended
Medications for Diabetes among Diabetic PatientéN=2,617)*>
Std Marginal P
Variables Coef. Error Effects® Value

Prescription Drug (Rx) Coverage
(Reference: None)
Rx employer-sponsored insurance

(ESI) 0.29 0.17 0.03 0.082
Rx other private -0.05 0.22 0.00 0.806
Rx public 0.24 0.20 0.02 0.233

Cancer Survivors -0.50 0.14 -0.05 <0.001

Gender
Female -0.30 0.15 -0.03 0.040

Age (Reference: 68-69 Years)

70 to 74 0.14 0.38 0.01 0.715
75-79 -0.01 0.39 0.00 0.984
80-84 -0.18 0.39 -0.02 0.645
85+ -0.54 0.39 -0.06 0.168

Race/Ethnicity (Reference: White)

Black -0.17 0.20 -0.02 0.409
Hispanic 0.38 0.26 0.03 0.150
Other -0.49 0.35 -0.05 0.164

Marital Status (Reference: Married)

Widowed 0.08 0.17 0.01 0.626
Divorced/Separated -0.10 0.27 -0.01 0.698
Never mairied -0.71 0.30 -0.08 0.019

Education (Reference: Less than High

School)

High school graduate 0.20 0.16 0.02 0.208
Some college or associate's degree -0.02 0.17 0.00 0.909
Bachelor's degree or higher 0.20 0.21 0.02 0.347
Income as %o of Federal Poverty Level
(Reference: Up to 100%0)
101-150% 0.10 0.22 0.01 0.644
151-200% 0.20 0.28 0.02 0.480
201-300% -0.12 0.29 -0.01 0.669
Over 300% 0.04 0.31 0.00 0.905

Assets Excluding Home (in 2007

Dollars) (Reference: <$5,488)
$5.488-3$37.158 0.15 0.19 0.01 0.442
$37.159-5169.032 0.44 0.23 0.04 0.049
$169.033+ 0.14 0.27 0.01 0.598
Missing 0.01 0.33 0.00 0.981
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Table 17 Continued
Std Marginal P

Variables Coef. Error Effects* Value
Metropolitan Status
Metropolitan area 0.01 0.14 0.00 0.944
Region (Reference: Northeast)
Midwest 0.09 0.20 0.01 0.638
South 0.13 0.19 0.01 0.499
West 0.24 0.23 0.02 0.284
ADL Limitations (Reference: 0)
1to2 -0.03 0.20 0.00 0.876
3+ -0.46 0.28 -0.05 0.098
TADL Limitations (Reference: 0)
1to2 0.03 0.19 0.00 0.872
3+ -0.13 0.26 -0.01 0.609
Missing 0.28 0.20 0.02 0.171

Body Mass Index (%0) (Reference:
18.5-24.9 (Normal))

<18.5 (underweight) -1.10 0.40 -0.15 0.006
25.0 — 29.9 (overweight) 0.17 0.15 0.02 0.244
30.0+ (obese) 0.37 0.17 0.03 0.033
Comorbidities
Coronary heart disease (CHD) 0.43 0.15 0.04 0.005
Congestive heart failure (CHF) 0.27 0.20 0.02 0.171
Stroke 0.09 0.19 0.01 0.633
Hypertension 1.53 0.15 0.21 <=0.001
Chronic obstructive pulmonary
disease (COPD) -0.12 0.16 -0.01 0.480
Any Arthritis -0.18 0.15 -0.02 0.252
Osteoporosis -0.09 0.17 -0.01 0.575
Any mental illness 0.14 0.17 0.01 0.396
Type of Diabetes ((Reference: Type 2
Only)
Type 1 with/without type 2 0.84 0.14 0.07 <0.001
No type identified -1.21 0.30 -0.17 <0.001
Had Diabetic-related Complications 0.73 0.17 0.06 <0.001

Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.09 0.15 -0.01 0.547

Satisfied with follow-up care after
initial treatment (Reference: no)
Yes 0.86 0.34 0.10 0.012
No experience 0.14 0.42 0.01 0.730
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Table 17 Continued
Std Marginal P

Variables Coef. Error Effects’ Value
Do almost anything to avoid going to
doctors -0.21 0.16 -0.02  0.179
Target Survivorship Year (Reference:
2004-2005)
1997-1999 -0.97 0.26 -0.12 <0.001
2000-2001 -0.47 0.22 -0.05  0.033
2002-2003 -0.27 0.21 -0.03  0.209
2006-2007 0.00 0.22 0.00 0.999
Notes:
1. Use of recommended medications for diabetes was examined among diabetic
patients.

2. Logistic regression models were used to examine use of recommended medications for
diabetes among diabetic patients.

3. Use of recommended medications for diabetes was captured from Prescribed Medicine Events
(PME) file in the MCBS data.

4. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.

6.2.3.4Discussion

The findings from both bivéate and multivariate analysssgyest that cancer survivors
were less likely to use recommended medications for diabetes when compared to non
cancer controls. Little is known regarding use of recommended medications for diabetes
between elderly cancer survivors and {oamcer controls ithe existing literature. One

study by Keating et al. showed that among a selected sample of Kaiser Northern
California members, diabetic patients with cancer and elevateddosity lipoprotein

(LDL) cholesterol had significantly lower rate of statin (i5e.7% vs. 80.6%) when
compared to diabetic patients without cancer and with elevated LDL cholesterol, while
use of ACE inhibitor was similar between diabetic patients with both hypertension and

cancer and nenancer control$?* Another study by Earle et al. showed that cancer
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survivors with diabetes were less likely to have recommended folfowsits every 6
months and annual eye examination when amenbto norcancer controlé’

Conversely, a more recent studytlanchate et al. showed that there was no significant
difference in use of biennial lipid test, annual hemoglobin Alc (HbAlc) blood test, and
biennial eye exam between elderly breast cancer survivors archnoar controls using
Medicare data from CM&? Furthermore, Snyder et al. found that patterns of care for
comorbid conditions varied by the type of cancer survived. Breast cancer survivors
tencedto receive similar chronic and acute care as-nancer controls; prostate cancer
survivorstended to have better chronic care but worse acute care; and colorectal cancer
survivors were less likely to receive either chronic or acute care thacanocer contral.
Specifically, ompared to nofancer controls, colorectal cancer survivors were less
likely to receive eye examinations for diabetics and diabetes monit8tikipre

research is needed to examine use of recommended medications for diabetes among

cancer survivors with diabetes vs. atancer controls.

From the multivariate analysghe study showed that prescription drug coverdigenot

have asignificant impacbn use of recomended medications for diabetes, while in the
bivariate analyses, the results showed that use of recommended medicatiisiscies

was different among diabetic patients with different prescription drug coverage. One
possible reason may bkele to adjustment for confounders in the multivariate analyses.
Another possible reason could be ttieg study had relatively small saradize to detect

the impact of prescription drug coverage. Similar to the current finding, a study by Stuart
et al. did not find significant impact of prescription drug coverage on antidiabetic drug

useamong Medicare beneficiaries with diabetes using 200BS data-®* However,
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Tjia, et al. found that among elderly Medicare diabetic patieam 2003 MCBS data
employersponsored drug coverggéA coverage andther public drug coveragéit not
Medicaid) were significantly associated with higher use of ACE inhibitors, ARB, or
statins in when compared with no prescription drug coveraggne thing to note is that,

in the study by Tjiaet al., antidiabetic medications were not included in the analyses.
Further research is warranted to look at the impact of prescriptigncdverage on use

of recommended medications for diabetes including antidiabetic medications as well as

ACE inhibitors, ARB, and statins.

6.2.40VERALL MEASURES FORHEALTH CARE UTILIZATION AND SPENDING

This sectiorpresents bivariate and multivariag=ults regardinglifferences ire&M
visits, total prescription drugpendingand total health care spending between non

cancer controls and cancer survivors.

6.2.4.1Bivariate Results

As expected, cancer survivors had significantly highenber of E&M visis, total and
OOPprescription drug spendingnd total and OORealthcare spendingpbmpared to
noncancer controlésee Tabld8). The mean numbsf E&M visits were6.55 and 9.09

in the survivorship year for necancer controls and cancer survivoespectively.Non-

cancer controls and cancer survivors had $1,865 and $2,184 prescription drug spending
respectivelyin the survivorship year. The mean OOP costs on prescription drugs were
$609 and $705 for necancer controls and cancer surviyoespectiely. Non-cancer

controls and cancer survivors had $8,952 and $11,921 total healthcare spending
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respectivelyin the survivorship yeaMean outof-pocket (OOP) costs were $1,630 and
$2,055for non-cancer controls and cancer surviyaespectively.

Table 18. Overall Measures for Health Care Utilization andSpending in the Target
Survivorship Year

Non-Cancer Controls  Cancer Survivors

Mean (Std Error) Mean (Std Error) P Value

Sample (N) 6,478 3,714

Number of routine EM visits 6.55 (0.12) 9.09 (0.16) <0.0001
Total prescription drug spending

($Y 1,865 (30) 2,184 (38) <0.0001
Total outof-pocket prescription

drug spending($) 609 (12) 705 (14) <0.0001
Total health care spending ($) 8,952 (200) 11,921 (302) <0.0001
Total outof-pocket health care

spending ($) 1,630 (55) 2,055 (63) <0.0001
Notes:

1. Spending was in 2007 dollars.
2. Prescription drug spending was captured ftoePrescribed Medicine Events (PME) file in
the MCBS data.

Table19 reports differences inumber of E&M visitsacross the spectrum of insurance
coverage by cancer statusertficiaries without any supplemental medical coverage
tended to havéhelowest number of visits compared to those with any type of
supplemental medical insurance amonthbwncancer controls and cancer survivors.
Additionally, within each supplemental medical coverage category, cancer survivors had

more E&M visits than nomancer controls.

Table20reports differences in spending by insurance coverage and cancer status

Beneficiaries without any supplemental medical and prescription drug coverage had
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lower prescription drug@ndtotal healthcarspendingcompared to those with any type of
supplemental insurance among either-nancer controls or cancer survivars.

addtion, beneficiaries with supplemental medical public insurance and any prescription
coverage had loweOOP prescription drug spendiagmpared to beneficiaries with other
supplemental coverageespective of cancestatus Lastly, of note, amonbenefigaries

with medical ESI with Rx @verageor with other private with Rxaverage cancer
survivorshadsignificantly highettotal and OOP prescription drug spendamgl

healthcare spendirgpmpared to nogancer controls.
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Table 19. Number of Routine Evaluation and Management (E&M) Visits in the

Target Survivorship Year by Supplemental Medical Coverage Statdsmong Non

Cancer Controls and Cancer Survivors
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Table 20. Spendingd in the Target Survivorship Year by Supplemental Medical and
Prescription Drug Coverage Statuéamong NonCancer Controls and Cancer

Survivors
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Table 20 Continued
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6.2.4.2Multivariate Analysis Results

The preferred model fagstimating the impact of cancer and supplemental insurance
effects onE&M visits and prescription drugzas naive model s here vas noevidence

of differential effect of supplemental insurance for cancer survivors relative {0 non
cancercontrols and endogeneity sfipplemental insuran@®uld notbe tested due to
weakinstrumentsFor total healthcare spending , the preferred model was 2SRI 1 model
asthere was evidence of endogéy of supplemental medical apdescription drug
coverage, but no evidenoéadifferential effect olsupplemental medical and

prescription drug coverader cancer survivors relative to n@ancer controlgsee

Appendix R

As shown in Table 2below, holding other factors constant, beneficiamath any
supplemental medical coveragrere more likely tdhave higher number of E&M visits
compared to thoseithout any supplemental coverage. In addition, after controlling for
other covariates, cancer survivors tendeldaee higher number of E&M visits compared

to noncancer controls.

Other significant predictors of E&M visits wegender, race/ethnicitynarital status,
education, income, assets excluding hometropolitan &tus region, IADL,

comorbidities includingcHD, CHF,hypertensiondiabetes, COPD, any arthritis,
osteoporosisany mentalllness, and peripheral vascular diseasegking history, no
experience with followup are after initial treatment, avoidance of going to doctors, and

survivorship year
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Table 21. Preferred Multivariate Model (Naive 1) for Number of Evaluation and
Management (E&M) Visits (N=10,192§*
Std Marginal P
Variables Coef. Error Effects’ Value

Supplemental Medical Coverage
(Reference: None)
Emplover-sponsored insurance

(ESI) 0.49 0.05 3.37 <=0.001
Other private 0.50 0.05 3.55 <=0.001
Public 0.43 0.05 345 <0.001

Cancer Survivors 0.20 0.02 1.34 <0.001

Gender
Female 0.04 0.02 0.28 0.042

Age (Reference: 68-69 Years)

70 to 74 -0.03 0.05 -0.17 0.636
75-79 0.02 0.05 0.12 0.746
80-84 0.00 0.05 -0.01 0.966
85+ -0.03 0.06 -0.22 0.556

Race/Ethnicity (Reference: White)

Black -0.12 0.04 -0.74 0.003
Hispanic 0.09 0.05 0.59 0.087
Other 0.01 0.05 0.07 0.808

Marital Status (Reference: Married)

Widowed -0.03 0.02 -0.23 0.113
Divorced/Separated -0.07 0.04 -0.47 0.047
Never married -0.07 0.05 -0.47 0.131

Education (Reference: Less than

High School)

High school graduate 0.01 0.02 0.06 0.721
Some college or associate's degree 0.04 0.03 0.24 0.189
Bachelor's degree or higher 0.07 0.04 0.48 0.045
Income as % of Federal Poverty
Level (Reference: Up to 100%%0)
101-150% 0.03 0.03 0.22 0.329
151-200% 0.04 0.04 0.24 0.334
201-300% 0.07 0.04 0.45 0.078
Over 300% 0.10 0.04 0.65 0.012

Assets Excluding Home (in 2007

Dollars) (Reference: <$5,488)
$5.488-5$37.158 -0.02 0.03 -0.10 0.579
$37.159-5169.032 -0.02 0.03 -0.13 0.519
$169.033+ 0.04 0.03 0.27 0.226
Missing 0.10 0.05 0.68 0.042
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Table 21 Continued

Std Marginal P
Variables Coef. Error Effects’ Value
Metropolitan Status
Metropolitan area 0.24 0.04 1.51 <=0.001
Region (Reference: Northeast)
Midwest -0.10 0.04 -0.65 0.005
South 0.01 0.03 0.08 0.726
West 0.01 0.04 0.07 0.765
ADL Limitations (Reference: 0)
lto2 0.02 0.0 0.14 0.406
3+ 0.00 0.0° -0.01 0.966
TADL Limitations (Reference: 0)
lto2 0.08 0.02 0.56 <0.001
3+ 0.05 0.04 0.37 0.120
Missing 0.00 0.03 0.00 0.988
Body Mass Index (%) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) 0.02 0.05 0.14 0.684
25.0 — 29.9 (overweight) 0.00 0.0 0.03 0.851
30.0+ (obese) -0.02 0.03 -0.14 0.420
Comorbidities
Coronary heart disease (CHD) 0.23 0.02 1.60 <0.001
Congestive heart failure (CHF) 0.22 0.03 1.59 <0.001
Stroke 0.03 0.02 0.22 0.152
Hypertension 0.21 0.02 1.35 <=0.001
Diabetes 0.17 0.02 1.14 <0.001
Chronic obstructive pulmonary
disease (COPD) 0.20 0.02 1.42 <0.001
Any Arthritis 0.30 0.02 1.88 <0.001
Osteoporosis 0.12 0.02 0.81 <=0.001
Any mental illness 0.15 0.02 1.07 <=0.001
Peripheral vascular disease 0.28 0.04 211 <=0.001
Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.06 0.02 -0.42 0.001
Satisfied with follow-up care after
initial treatment (Reference: no)
Yes 0.01 0.05 0.10 0.769
No experience -0.45 0.06 -2.52 <0.001
Do almost anything to avoid going
to doctors -0.17 0.02 -1.05 <0.001

Target Survivorship Year
(Reference: 2004-2005)
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Table 21 Continued
Std  Marginal P

Variables Coef. Error Effects’ Value
1997-1999 -0.02 0.04 -0.14  0.548
2000-2001 0.03 0.03 0.19 0.292
2002-2003 0.04 0.03 028 0.111
2006-2007 0.06 0.02 039 0.010
Notes:
1. Number of evaluation and management (E&M) visits was examined among the entire study
sample.

2. Poisson regression models were used to examine number of E&M visits,

3. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.
Table22 examines the adjusted impact of cancer status and supplemental prescription
coverage omotal prescription drug spendinghe preferred model in this case was also
naivemodell. Overall,theadjuded diference in total prescription drsgending
between cancesurvivors andhon-cancercontrols was about $9. Compared to those
without prescription drug coverage, beneficiaries with, B8ler private opublic drug
coverage had significantly highprescription drug spending ($2, $297,and ¥07,

respectively.

Othersignificant predictors of prescription drug spendimgudedgender, age,
racdethnicity, marital status, education, incomegion,ADL, IADL, body mass index
comorbiditiesincluding CHD, CHF, stroke, hypertension, diabetes, COPD, any arthritis,
osteoporosisandany mental illnesssatisfaction with followup care after initial
treatmentattitudes towards visiting doctors, and survivorship year. Specifitadigg
female, more AD/IADL limitations, and individual comorbid conditions were positively
associated with higher total prescription drug spenddegeficiaries who tried to avoid

going to doctors teratito have lowetotal prescription drug spending
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Table 22. Preferred Multivariate Model (Naive J) for Total Prescription Drug
Spending(N=10,192§23*

Std Marginal P
Variables Coef. Error Effects’ Value
Prescription Drug (Rx) Coverage
(Reference: None)
Rx employer-sponsored insurance
(ESI) 0.43 0.03 746.60 <0.001
Rx other private 0.18 0.04 31640 <0.001
Rx public 0.43 0.04 818.00 <=0.001
Cancer Survivors 0.07 0.02 118.80 0.001
Gender
Female 0.09 0.03 147.60 0.002
Age (Reference: 68-69 Years)
70 to 74 -0.07 0.07 -113.70 0.290
75-79 -0.11 0.07 -180.70 0.101
80-84 -0.15 0.07 -235.60 0.028
85+ -0.27 0.07 -405.20 <0.001
Race/Ethnicity (Reference: White)
Black -0.16 0.05 -249.00 0.001
Hispanic -0.06 0.07 -96.99 0.382
Other -0.03 0.05 -45.84 0.583
Marital Status (Reference: Married)
Widowed -0.04 0.02 -68.54 0.072
Divorced/Separated -0.02 0.05 -39.73 0.619
Never married -0.24 0.07 -357.10 0.001
Education (Reference: Less than High
School)
High school graduate -0.01 0.03 -9.41 0.846
Some college or associate's degree -0.03 0.03 -48.83 0.304
Bachelor's degree or higher 0.12 0.04 206.00 0.003
Income as % of Federal Poverty Level
(Reference: Up to 100%0)
101-150% 0.09 0.05 144.50 0.064
151-200% 0.12 0.05 210.70 0.010
201-300% 0.12 0.05 194.90 0.015

Over 300% 0.19 0.05 326.20 <0.001

Assets Excluding Home (in 2007
Dollars) (Reference: <$5.488)

$5.488-337.158 -0.02 0.03 -40.40 0.449
$37.159-5169.032 0.02 0.04 32.03 0.592
$169.033+ 0.01 0.04 9.04 0.893
Missing 0.00 0.05 -6.24 0.945
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Table 22 Continued
Stad Marginal P
Variables Coef. Error Effects” Value

Metropolitan Status

Metropolitan area 0.00 0.03 -5.80 0.903
Region (Reference: Northeast)

Midwest 0.00 0.04 2.27 0.969

South 0.08 0.03 134.70 0.019

West -0.06 0.04 -99.74 0.123
ADL Limitations (Reference: 0)

1to?2 0.09 0.03 155.10 0.007

3+ 0.12 0.05 216.50 0.011
TADL Limitations (Reference: 0)

lto2 0.22 0.03 393.40 <0.001

3+ 0.26 0.04 472.50 <=0.001

Missing 0.10 0.04 168.60 0.013

Body Mass Index (%0) (Reference:
18.5-24.9 (Normal))

<18.5 (underweight) -0.08 0.06 -120.00 0.235
25.0 — 29.9 (overweight) 0.09 0.02 154.00 <0.001
30.0+ (obese) 0.13 0.03 214.10 <=0.001

Comorbidities
Coronary heart disease (CHD) 0.31 0.02 547.50 <0.001
Congestive heart failure (CHF) 0.08 0.03 128.00 0.017
Stroke 0.16 0.02 275.10 <0.001
Hypertension 0.52 0.03 776.40 <0.001
Diabetes 0.27 0.02 474.00 <0.001
Chronic obstructive pulmonary

disease (COPD) 0.32 0.03 580.00 <0.001
Any Arthritis 0.19 0.02 305.00 <0.001
Osteoporosis 0.31 0.02 554.40 <=0.001
Any mental illness 0.29 0.03 530.50 <=0.001

Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.01 0.02 -13.93 0.729

Satisfied with follow-up care after
initial treatment (Reference: no)

Yes 0.16 0.07 245.90 0.031
No experience -0.3 0.08 -448.10 <=0.001
Do almost anything to avoid going to
doctors -0.25 0.02 -393.90 <0.001
Target Survivorship Year (Reference:
2004-2005)
1997-1999 -0.28 0.05 -417.80 <=0.001
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Table 22 Continued
Std  Marginal P

Variables Coef. Error Effects Value
2000-2001 -0.11 0.04 -167.60 0.006
2002-2003 -0.08 0.03 -135.30 0.009
2006-2007 -0.05 0.03 -81.33 0.150

Notes:

1. Total prescription drug spending was examined among the entire study sample.

2. Generalized linear models using gamma distribution with log link were used to examine total

prescription drug spending.

3. Prescription drug use and spending were captured from Prescribed Medicine Events (PME) file

in the MCBS data.

4. Spending was adjusted in 2007 dollars.

5. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1.
Table23 presens results from theecond stagof thepreferred 2SRI 1 modshowing
the impact of cancer status and insurance coeavagotal healthcare spendifidne
residuals for supplemental medical and prescription drug coverage from the first stage of
2SRI modell were negative and significeim some of the categories, which suggested
that there waselection bias in possession of supplemental coveaagéhatthe

unobserved factors which impacted the possession of supplemental caverage

negatively associated witbtal healthcare speimal.

The secongtage results indicate that thejusted diference in total health caspending
between cancer and the reancercontrols was $1128.dheficiaries with any
supplenental medical and prescription drogyerage (except for medical ESI with
prescription drug coverage) were more likely to have higher total health care spending

compared to thoseithout any supplementabverage.

Othersignificantfactorsin explaining total health care spending wgeeder, age,

marital status, educatiomcome,assets, metropolitan status, region, ADL, IADL,
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comorbidities, anattitudes towards visiting doctor§Specifically,being female was
associated witfower spending, while living in metropolitan area, havingre

ADL/I ADL limitations, andmoreindividual comabid conditions were positively
associated witlspendingafter controlling forother factors constarieneficiaries who

tried to avoid going to doctoedsotencedto have lowetotal health care spending.

Table 23. Preferred Multivariate Model (2SRI 1)for Total Healthcare Spending
(N=10,192}2%3

Std Marginal P
Variables Coef. Error Effects* Value
Supplemental Medical and
Prescription Drug (Rx) Coverage
(Reference: None)
Medical employer-sponsored
insurance (ESI) with Rx coverage 0.49 0.41 3941.00 0.238
Medical other private with Rx
coverage 1.37 0.44 16734.00 0.002
Medical public with Rx coverage 1.05 0.40 3211.00 0.009
Medical only 0.85 0.43 8695.00 0.047
Rx only 1.36 0.65 21695.00 0.037
Cancer Suarvivors 0.14 0.03 1128.00 <0.001
Residuals from 1st Stage of 2SRI°
Residual for medical ESI with Rx
coverage -0.12 0.41 -904.80 0.777
Residual for medical other private
with Rx coverage -1.04 0.45 -8037.00 0.021
Residual for medical public with Rx
coverage -0.78 0.44 -5999.00 0.080
Residual for medical only -0.58 0.43  -4457.00 0.183
Residual for Rx only -1.25 0.68  -9660.00 0.065
Gender
Female -0.08 0.04 -644.50 0.032
Age (Reference: 68-69 Years)
70 to 74 -0.09 0.08 -653.50 0.257
75-79 -0.08 0.07 -590.10 0.284
80-84 -0.08 0.08 -607.10 0.282
85+ -0.18 0.08 -1325.00 0.021

Race/Ethnicity (Reference: White)
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Table 23 Continued

Std Marginal P
Variables Coef. Error Effects® Value
Black 0.01 0.06 62.51 0.897
Hispanic 0.11 0.06 909.60 0.073
Other -0.02 0.07 -153.60 0.768
Marital Status (Reference: Married)
Widowed -0.05 0.03 -365.40 0.087
Divorced/Separated -0.05 0.06 -386.10 0.413
Never married -0.18 0.08 -1291.00 0.021
Education (Reference: Less than High
School)
High school graduate 0.06 0.04 450.50 0.113
Some college or associate's degree 0.05 0.04 397.40 0.221
Bachelor's degree or higher 0.18 0.05 1465.00 0.001
Income as % of Federal Poverty Level
(Reference: Up to 100%0)
101-150% 0.06 0.05 461.80 0.276
151-200% 0.11 0.07 856.00 0.112
201-300% 0.21 0.08 1747.00 0.006
Ower 300% 0.30 0.08 2470.00 <0.001
Assets Excluding Home (in 2007
Dollars) (Reference: <$5,488)
$5.488-$37.158 0.05 0.04 354.10 0.260
$37.159-5169.032 0.11 0.05 907.70 0.020
$169.033+ 0.12 0.05 986.70 0.017
Missing 0.04 0.06 353.00 0.470
Metropolitan Status
Metropolitan area 0.13 0.03 969.20 <0.001
Region (Reference: Northeast)
Midwest 0.00 0.04 -13.45 0.964
South 0.04 0.04 273.60 0.359
West 0.09 0.05 755.00 0.041
ADL Limitations (Reference: 0)
l1to2 0.18 0.04 1508.00 <=0.001
3+ 0.40 0.06 3682.00 <0.001
TADL Limitations (Reference: 0)
1to2 0.22 0.04 1818.00 <0.001
3+ 0.40 0.06 3647.00 <0.001
Missing 0.07 0.04 590.50 0.084
Body Mass Index (%20) (Reference:
18.5-24.9 (Normal))
<18.5 (underweight) -0.02 0.08 -142.30 0.809
25.0 — 29.9 (overweight) 0.01 0.03 98.34 0.667
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Table 23 Continued
Std  Marginal P

Variables Coef. Error Effects' Value
30.0+ (obese) -0.04 004  -32450 0224

Comorbidities
Coronary heart disease (CHD) 043 0.03  3638.00 <0.001
Congestive heart failure (CHF) 039  0.04  3477.00 <0.001
Stroke 0.19 003  1530.00 <0.001
Hypertension 029  0.03  2098.00 <0.001
Diabetes 022 003 1758.00 <0.001
Chronic obstructive pulmonary

disease (COPD) 0.3 0.03  3288.00 <0.001
Any Arthritis 029 0.03  2150.00 <0.001
Osteoporosis 0.13  0.03 1469.00 <0.001
Any mental illness 026  0.03 2199.00 <0.001
Peripheral vascular disease 049 0.06  4802.00 <0.001
Ulcers 0.50  0.08  4946.00 <0.001

Health Behaviors
Ever smoked
cigarettes/cigars/tobacco -0.01  0.03 -50.27  0.806

Satisfied with follow-up care after
initial treatment (Reference: no)

Yes 0.01  0.06 96.27  0.845
No experience -0.67  0.07 -4069.00 <0.001
Do almost anything to avoid going to
doctors -0.17  0.03 -1258.00 <0.001
Target Survivorship Year (Reference:
2004-2005)
1997-1999 -0.01  0.06 -66.61  0.877
2000-2001 0.01  0.04 68.41 03819
2002-2003 0.03 0.04 27240  0.404
2006-2007 0.00 0.05 15.08 0971

Notes:

1. Total healthcare spending was examined among the entire study sample.

2. Generalized linear models using gamma distribution with log link were used to examine total
healthcare spending.

Spending was adjusted in 2007 dollars.

4d

4. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to
1.
5. 2SRI: two-stage residual inclusion method.
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6.2.4.3Discussion

The bivariate and multivariate analyses foumat tancer survivors hadore E&M
visits, higherprescription drug spendingndhighertotal health care spending than non

cancer controlsThe findings were consistent with results from literafdre’’> 180 182 185

186

Regarding E&M visits, severakior studieshavefound that cancer survivoesemore
likely to have physician visits when compared to4eancer control&® *8% 82 study

by Hanchateet al.compare longitudinal patterns dfiealth care utilization and quality of
care for othehealth condition®etween breast cancer patients andm@ast cancer
controls using Medicare data from Cl&d found thabreast cancer piants had
significantly highemumber of outpatient physician visitseach of the Subsequent
yearsafter cancer diagnosishen compared to the ndmeast cancer contrgt&’

Similarly, Snyderet al. found that breast cancer survivors had more visits to primary
care providers in the 4 subsequent years after cancer diagnosis when compared to the
non-cancer controlsisingthe SEERMedicare database® Additionally, Rebholz et al.
compared heath care service utilizationAszna populatiorbased cohort ofong-term
survivors of childhood cancer attte general population in Great Britain usidgta from
the British Childhood Cancer Survivor Studyhe study found thatancer survivors were
more likely to talk to doctors #ier in person or by telephone in Rbospitatbased

setting when compared to the general populdfidn.

Regarding use of prescription drugs, a study by Brinkmaal. examined prevalence of
psychoactive medicatiouse from 1994 to 2010 between 10, 378 adult survivors of

childhood cancer and 3,206 roancer sibling controls. The results showed that cancer
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survivors were significantlynore likely to report baseline anéw onsepsychoactive
medication usas wellasuse ofmultiple psychoactive medicationghen compared to
non-cancer siblings® Another study by Punekget al. examined the use of psychotropic
medications including antidepressants, antipsychatiganxiety, andCNS stimulantdy
adult cancer survivorand noncancer controlsising 20012006 MedicaExpenditure
Panel Swey (MEPS) data. The study showed tii@pending on gendehe adjusted
differences in use of psychotropic medications wdrg percentage points for younger
cancer survivors (464 years of age) compared to Acancer controls and-2

percentage point®r older cancer survivors (65 + years of age) compared tcaocer

controls!’

Past studies also suggest that cancer surviveesttigher total health care spending
when compared to necancer control$®* *®Hanchateet al. examined-§ear

longitudinal patterns of health care utilization and quality of care includicgmmended
bone density testing, recommended colorectal cancer screenirgyidathe monitoring
for cardiovascular disease andlietesbetween female breast cancer survivors aged 65
years or older and nerancer controls from four geographic regions of the Uls

study showed thdtealth care utilization was higher for cancer surviyollewing breast
cancer diagnosialthoughthe differences between the two cohorts decreased over time.
Specifically, utilization of inpatient care became similar between the two cohorts from
the second year following breast cancer diagnosis, while use of outpatient care was
higher for cancer suivors in every year following breast cancer diagnd&fsA study

by Yabroff et al. using SEERIedicare datdound thatelderly cancer patientost
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apprximately $55,000more over 5 years than n@ancer controlsdepending on tumor

sites and gendéf®

The main reasa@for highernumber of E&M visitsprescription drug spendingnd total
health care spendirgmongcancer survivors the current study could be traced to the
needof follow-up careafter primary treatment for cancer aachigher levels of

comorbid conditionsvhich might not be fully captured in this studast studiekave

also show that cancer survivors tiamore comorbid conditions when compared to those

without carger, !’ 172 17478

Finally, the estimated effects of supplemental insurance categories suekiaal other
private with Rx coverage and Rx ordgveragavere implausibly large, which may
indicate that the instruments used in the 2SRI models were not adequately strong and

possibly resultedn biasedestimates.

6.3SENSITIVITY ANALYSES
This sectiorpresens results fronthe sensitivity analyss testing the impaatf a different
hierarchyof prescription drug coverage and the subgroup analyses among cancer

survivors.
6.31 USE OFA DIFFERENT HIERARCHY TO DEFINE PRESCRIPTIONDRUG
COVERAGE

Compared to the hierarchy used for the main analyses (Rx ESI> Rx other private>Rx
public>no Rx coverage), when applying the following hierarchy: Rx ESI>Rx public>Rx

other private>no Rx c@rage, there were more beneficiaries who were categorized as
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having public prescription drug coverage (23% vs. 20% ingamter controls, 18% vs.

15% in cancer survivors). (See Table 1)

Results from the sensitivity analysis ose and spendirfgr recommaded medications

for diabetesarepresented in Appendi® Descriptivefindingswere similar between the
two measures of the prescription drug coveraey use of recommended medication

for diabetes was significantly different across prescription dougrage categ@sin

both noncancer controls and cancer survivors. Similar to the main analyses, among
patients whdilled at least Idiabetesnedication the impact of prescription drug coverage
was significant on number of fillandtotal and OOP spendj in both norcancer

controls and cancer survivors (except for total spending for ACE inhibitors or ARB and
for statins in cancer survivgrAdditionally, noncancer controls with diabetes and
cancersurvivors with diabetes had similatilization of andspending ommost

recommended diabetic medicatiaithin the sameprescription drug coverage cateigst

Similar to results in the main analyséisere wasio evidence of endogeneity of
prescription drug coverage evidence of differential effect of pgeription drug coverage
for cancer survivors relative to naancer controlfrom the multivariate results of the

sensitivity analysis(SeeAppendix

Results from the sensitivity analysis on estimatmpact of cancer status and
prescription drug covageon total prescription drug spendingere similar to the main
analysis thaendogeneity of prescription drug coverage for total prescription drug
spending was not able to tested due to weak instrumentdowever,as shownn Table

24 below, in contrast to no evidence dfifferential effect of prescription drug coverage
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total prescription drug spendirfigr cancer survivors relative to naancer controls the
main analys, the prefered multivariate model (Naive 2) in the sensitivity analysi
showed thathe negative interaction terimetween cancer survivors aRa public

coverage was statistically significant, whidklicatedthat the impact oRx public
coverageontotal prescriptio drug spendingvas smaller for cancer survivors compared
to those without aancer historyBesidespther estimates in the multivariate models
were similar beveenthe main and sensitivity analyses. Additional multivariate analysis

results for total prescription drug spémglare presented in Appendix T

Table 24. Sensitivity AnalysesPreferred Multivariate Model (Naive 2)for Total
Prescription Drug Spending >4
Std Marginal
Variables Coef. Error Effects’® P Value

Prescription Drug (Rx) Coverage
(Reference: None)
Rx employer-sponsored insurance

(ESI) 0.44 0.04 758.20 <0.001
Rx public 0.47 0.04 884.00 <0.001
Rx other private 0.12 0.05 210.40 0.012

Cancer Survivors 0.09 0.05 154.50 0.044

Interaction terms between Cancer
Survivors and Rx coverage

Cancer survivors with Rx ESI -0.01 0.06 -9.30 0.926
Cancer survivors with Rx public -0.13 0.06 -203.90 0.031
Cancer survivors with Rx other
private 0.06 0.07 101.50 0.405
Gender
Female 0.09 0.03 149.90 0.002
Age (Reference: 68-69 Years)
70 to 74 -0.07 0.07 -109.60 0.305
75-79 -0.11 0.07 -177.40 0.106
80-84 -0.15 0.07 -237.40 0.025
85+ -0.27 0.07 -400.90 <0.001
Race/Ethnicity (Reference: White)
Black -0.17 0.05 -255.50 0.001
Hispanic -0.06 0.07 -98.45 0.376
Other -0.03 0.05 -52.49 0.523
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Table 24 Continued
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