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ABSTRACT

We examined persistence in seven common pre-
ventive health practices for a nationally represen-
tative sample of Medicare beneficiaries over 4-year
observation periods. Six panels from the 1997-
2005 Medicare Current Beneficiary Survey (MCBS)
were used resulting in 13,913 unique individuals
with ages ranging from below 65 (disabled) to over
80 years old. Persistence in behavior was defined
as the proportion of the observation period bene-
ficiaries participated in each activity. We estimated
behavioral persistence as a function of baseline
demographic, socioeconomic, and health charac-
teristics using multivariate regression analysis.
Beneficiaries were most persistent in smoking
abstinence (81% reported not smoking) and least
persistent with routine exercise (47% reporting
none). From multivariate regression results, there
was greater persistence among beneficiaries who
were married when compared to those living alone
(p <0.01 except for weekly exercise, p < 0.05 and
cholesterol screening, ns), with at least a high
school education compared to no high school (p
< 0.01 for weekly exercise, prostate cancer screen-
ing, pap smear, p < 0.05 for influenza vaccination
and mammography, but ns for smoking cessa-
tion and cholesterol screening), and of higher
income (>300% FPL compared to <100% FPL all
p < 0.01). Increasing age (greater than 80 com-
pared to 65 - 69) was associated with increased
compliance in influenza vaccination and smok-
ing cessation (p < 0.01) while negatively associ-
ated with weekly exercise and cancer screenings
(p < 0.01). Medicare beneficiaries are inconsis-
tently persistent with common preventive health
practices.

"Persistence in health behaviors among medicare beneficiaries.
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1. INTRODUCTION

Several studies have demonstrated the importance of
healthy lifestyles, and primary and secondary preventive
measures in reducing or delaying the burden of chronic
health conditions, even among the elderly [1-6]. For exam-
ple, several studies have examined the value of physical
activity in preventing heart disease and colon cancer, li-
miting the effects of chronic diseases such as arthritis, and
improving coordination and flexibility to help avoid falls
and alleviate depression among older adults [1-4]. There
is also evidence concerning smoking cessation, and for uti-
lization of some primary prevention and disease screen-
ing services [5,6]. Historically, Medicare did not cover rou-
tine preventive services, but beginning with coverage of
pneumococcal vaccination in 1981, the program has ex-
tended coverage to an increasing range of screening and
vaccinations. Most recently, the Medicare Modernization
Act of 2003 added a one-time “Welcome to Medicare”
physical examination and health risk appraisal, and most
vaccinations are covered under Medicare Part D plans.
With passage of the Patient Protection and Affordable
Care Act in 2010, all preventive services with a grade of
A or B by the US Preventive Services Task Force (US-
PSTF) are available free to Medicare beneficiaries. While
Medicare coverage of services is an important step, it is
not the only factor to affect behaviors. Furthermore, the
challenge for clinicians, program planners, and policy ma-
kers is how to encourage Medicare beneficiaries to initiate
and maintain desired lifestyle and service use behaviors.

There is considerable published research on the cha-
racteristics of Medicare beneficiaries who use covered pre-
ventive services as well as other health practices. Influen-
za vaccination is perhaps the most thoroughly analyzed
preventive health behavior among the elderly [7-12], but
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the research covers a broad spectrum of other health prac-
tices as well [13-20]. The general consensus from this body
of research is that preventive services are underused by
Medicare beneficiaries, particularly among disadvantaged
segments of the population [11,16-18].

With rare exception, these studies provide point-in-time
estimates and do not consider whether elderly individuals
are persistent in their health behaviors over time [12,19,
21,22]. Knowledge of persistence in health behaviors is
important for two major reasons. First, the health returns
from some behaviors—exercise and smoking avoidance
for example—improve with persistence. Persistence in an-
nual vaccinations also appears to increase the immune res-
ponse to influenza vaccine [23,24]. A second reason is that
some screening interventions such as mammography and
cervical cancer screening are not recommended on an an-
nual basis for this population (and in the very elderly may
not be appropriate at all) [25,26]. Annual surveys thus tend
to underestimate the true rate of adherence to guideline
receipt of these tests.

This study had two aims: 1) to assess the persistence
with which Medicare beneficiaries practice common health
promotion and disease screening behaviors; and 2) to de-
termine whether there are common factors that explain
why some beneficiaries are more persistent in practicing
healthy behaviors than others. We selected 7 common health
behaviors for study, 2 measures of healthy lifestyle (rou-
tine exercise, smoking avoidance), 1 measure for disease
prevention (influenza vaccination), and 4 measures of di-
sease screening (cholesterol testing, mammography, cer-
vical and prostate cancer screening). Persistence in each
behavior was tracked over 4 years for a nationally repre-
sentative sample of community-dwelling Medicare bene-
ficiaries.

2. METHODS
2.1. Data Source and Study Sample

Data for the study were drawn from the Medicare Cur-
rent Beneficiary Survey (MCBS) Access to Care (ATC)
surveys from 1997 through 2005. The MCBS is a natio-
nally representative rotating panel survey of the Medica-
re population conducted by the Centers for Medicare and
Medicaid Services. Approximately 4500 beneficiaries are
inducted into the MCBS survey each fall and are followed
for up to three additional years. The sample is refreshed
with a new induction cohort each year and an equal num-
ber are retired from the survey. The ATC survey captures
a rich set of data on demographic and socioeconomic cha-
racteristics, health status (self-reported health, diseases,
functioning), health behaviors, and access to care. Medi-
care claims with diagnostic codes are supplied with the
MCBS files.

To assess behavioral persistence, we selected commu-
nity-dwelling MCBS respondents who had complete annual
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ATC surveys and survived their 4-year selection period.
This process resulted in 6 cohorts (1997-2000, 1998-2001,
etc.) representing 13,913 unique individuals. Because we
required complete reporting for each behavior under stu-
dy, persons who had missing values for behavioral ques-
tions of interest were excluded from the analyses of those
behaviors. The MCBS initiated questions for two of our
selected behaviors (exercise and cholesterol testing) in
2001, which limited the available samples for analyses of
these behaviors. The study was approved by the Univer-
sity of Maryland Baltimore Institutional Review Board
(IRB).

2.2. Measures

All 7 behaviors studied were measured based on self-
reports during the fall ATC survey rounds. Question word-
ing and rules for coding responses are provided in Table
1. Persistence was measured as the proportion of years a
respondent indicated they practiced the behavior, with va-
lues ranging from 0 (no affirmative response in any year),
0.25 (behavior reported in 1 of the 4 years), through 0.50,
0.75, and 1.0 (behavior reported in all 4 years).

The exercise question in the MCBS is only asked on
alternate years, which limited each respondent to 2 res-
ponses over the 4 years observation period. We coded
persistence in this case as 0 (no activity in the 2 years in
which the question was asked), 0.5 (1 year), and 1.0 (both
years).

We included a wide array of explanatory variables in each
behavioral persistence model to test for common factors
expected to predict behavioral persistence. These variables
included basic demographics (age, sex, race, living situation
based on information about marital status and household
composition, and acculturation as indicated by taking the
MCBS in a language other than English), basis for pro-
gram entitlement (under age 65 recipient of Social Secu-
rity Disability Income (SSDI)), attitudes about seeking me-
dical care, socioeconomic factors (educational attainment,
income in relation to the Federal poverty level, presence of
supplemental medical coverage), and heath status measures
(self-reported health, body mass index, count of limitations
in activities of daily living (ADL) [27], and count of
comorbidities). The count of comorbidities is based on 189
hierarchical co-existing conditions (HCCs) derived from
diagnostic codes in each beneficiary’s annual Medicare
claims. The HCC is used by the Centers for Medicare and
Medicaid Services (CMS) to risk adjust capitation payments
to Medicare Advantage plans, and is widely used as a
comorbidity index in studies of the Medicare population
[28-30]. Because several of the behaviors evaluated are
associated with specific clinical indications either for or
against their use, we included 17 self-reported disease and
function indicators relevant to specific health behaviors.
These behavior specific measures are listed in Table 1.
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Behavior Question Wording Response Measure  Frequency  Survey Years Supplemental Control Variables
In a usual week, (do you/does SP?)
Routine pamc.lpate in any physical actlv1t_1€s, ) 2001, 2003, Rheumatm.d and oste_()arthr}tls,
. exercise, or sports such as bowling, Yes/No Biannual osteoporosis, and serious difficulty
Exercise . . . L 2005 RS - .
brisk walking, gardening, bicycling, or inability in walking or stooping
golf, swimming, or aerobics?
Smoking (Do you/Does SP) smoke cigarettes, Lung cancer,
Avoidance cigars, or pipe tobacco now? Yes/No Annual 1997-2005 emphysema/asthma/COPD
Inﬂugnzz.t (Did you/pld SP) have a flu shot Yes/No Annual 1997-2005 Emphysema/asthma/COPD
Vaccination for last winter?
Cholesterol When was the most recent time If within Diabetes, coronary heart disease,
. (you/SP) had (your/his/her) blood Annual 2001-2005 stroke, myocardial infarction
Testing past 12 months . "
cholesterol checked? ever smoked
(Have you/Has SP) had a
mammogram or a breast X-ray
Mammography since [(PREV. SUPP. RD. INT. Yes/No Annual 1997-2005 Breast cancer
DATE)/(TODAY’S DATE) a
year ago]?
(Have you/Has SP) had a Pap
Cervical smear test since [(PREV. SUPP. Hysterectomy, uterine cancer,
Cancer Screening RD. INT. DATE)/(TODAY’S Yes/No Annual 1997-2005 and cancer of the cervix
DATE) a year ago]?
e Have you/Has SP) had a digital
rectal examination (of the
prostate) since [(PREV. SUPP.
RD. INT. DATE)/(TODAY’S
DATE) a year ago]?
Prostate : e Have you/Has SP) had a blood Yes 0 . Annual 1997-2005 Prostate cancer
Cancer Screening . either question
test for detection of prostate
cancer, known as a PSA, since
[(PREV. SUPP. RD. INT.
DATE)/(TODAY’S DATE)
a year ago]?
SP = survey participant.
We estimated behavior-specific models using 4-year 3. RESULTS

proportional persistence measures as dependent variables
and the explanatory variables measured at baseline (year
1). Each model was estimated using both a partial pro-
portional odds model (PPOM) [31] and an ordinary least
squares (OLS) linear probability model. The PPOM mo-
dels used a generalized estimating equation algorithm to
determine if the impact of a particular covariate was equi-
valent across the range of possible outcomes (e.g., whe-
ther the impact of being female was the same for indivi-
duals with 0 to 0.25 persistence in influenza vaccination
compared to those with 0.75 to 1.0 persistence in this be-
havior). In all but a few instances, the PPOM models out-
put consistent effects for each covariate across the spec-
trum of behavioral persistence, thus indicating linearity
of response. The alternative OLS estimator presumes linea-
rity of response and is preferred on efficiency grounds. We
report only the OLS results here.

Copyright © 2012 SciRes.

Table 2 reports the percentage of beneficiaries who re-
ported each behavior from 0 to 4 years. For the 3 health
promotion and disease prevention behaviors, persistence
was highest in smoking avoidance (81% reported not
smoking at all, 11% always smoked, and 8% smoked at
some point), followed by influenza vaccination (52% re-
ported it each year), and lowest for exercise (only 24%
reported participating in weekly exercise in both years in
which they were asked the question). There also was wide
variation in persistence in disease screening and monitor-
ing. Two-thirds of the sample reported cholesterol testing
each year. Slightly more than 42% of women reported hav-
ing 3 (19%) or 4 (23%) mammograms over the 4-year
period. Fewer women (26%) reported having at least 3
Pap smears over the 4 years, but 42% reported having pap
smears in 2 or more years. More than half of all men
(53%) reported a prostate cancer screen in 3 or 4 of the
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Table 2. Persistence in selected health behaviors for 4-year survivor cohorts of community-dwelling medicare beneficiaries, 1997-

2005 (percentage and SE).

Percentage of Individuals Reporting Behavior

Behavioral Variables Se;rilile
None 1 year 2 years 3 years 4 years
Health Promotion and Disease Prevention
Routine weekly exercise” 6478 46.6 (0.62) 29.6 (0.57) 23.9(0.53) NA NA
Smoking avoidance 13,282 11.1 (0.27) 3.1(0.15) 1.8 (0.12) 3.1(0.15) 80.9 (0.34)
Influenza vaccination 13,017 22.7(0.37) 7.0 (0.22) 7.1(0.23) 11.1 (0.28) 52.1(0.44)
Disease Screening
Cholesterol testing® 3756 4.5(0.34) 4.2(0.33) 8.5(0.46) 15.2(0.59) 67.6 (0.76)
Mammogram® 7212 26.2 (0.27) 15.0 (0.18) 16.4 (0.19) 19.3(0.22) 23.0 (0.25)
Pap smear* 7111 38.3(0.33) 19.2 (0.22) 16.0 (0.19) 14.3 (0.17) 12.2 (0.15)
Prostate cancer screening® 6102 18.1 (0.24) 13.9 (0.20) 15.3(0.21) 22.7 (0.29) 30.0 (0.34)

"Panels 4,5, and 6 only; “Panels 5 and 6 only; YFemales only; “Males only.

years examined. The behaviors for which the largest pro-
portions of beneficiaries reporting non participation were
routine exercise (47%) and cervical cancer screening (38%).

Selected baseline characteristics of the full sample are
reported in Table 3. These values reflect the average cha-
racteristics of community-dwelling Medicare beneficiar-
ies with 4-year survival spans over the entire study period.
Table 3 also presents mean persistence levels by bene-
ficiary characteristic.

We find that persistence varies by beneficiary charac-
teristic and by the nature of the behavior. For example, race
is associated with the probability of behavioral persistence
in exercise, with non-Hispanic whites having greater per-
sistence (0.41) compared to non-Hispanic blacks (0.24),
and Hispanics (0.27). Persistence in smoking avoidance
also differs across race-ethnic groups, but the magnitudes
are different (0.86, 0.78, and 0.85 for whites, blacks and
Hispanics respectively). Race does not affect persistence
in cholesterol testing, and whereas persistence for blacks
is lower for mammograms mammography and prostate
cancer screening, blacks are actually the most persistent
in receipt of pap smears with cervical cancer screening.

Table 4 presents results from the OLS multivariate re-
gressions. The explained variance (R*) for these models
was reasonably high, varying between 0.17 for smoking
avoidance to 0.36 for prostate cancer screening. Because
of the way we coded the persistence variables, the model
coefficients are read as marginal probabilities (e.g., bene-
ficiaries 80+ years old are 14 percentage points less per-
sistent in routine exercise compared to beneficiaries aged
65 to 69).

Persistence results were mixed for basic demographic
factors. Increasing age was significantly associated with
greater persistence in influenza vaccination and smoking
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avoidance, but lower persistence in exercise and cancer
screening. Compared to non-Hispanic whites, non-Hispanic
blacks were less persistent with routine exercise (7%, p <
0.01) and annual influenza vaccination (9%, p < 0.01), but
significantly more persistent in getting annual cholesterol
tests (5%, p < 0.01) and cancer screening (7% for Pap
smears and 4% for mammograms and prostate cancer
screening, p < 0.01 in each case). Low acculturation was
associated with greater persistence in smoking avoidance,
but lesser persistence in influenza vaccination. Women
were 6% less persistent in exercise and 8% more persis-
tent in smoking avoidance compared with men (p < 0.01).
Compared with beneficiaries living alone, married per-
sons were more persistent in all health behaviors except
cholesterol testing, while those not married but living
with others were either less persistent or similar to per-
sons living alone. Poorer educational attainment was as-
sociated with lower persistence in exercise, influenza
vaccination and cancer screening, while decreasing in-
come was associated with lower rates of persistence in
all behaviors. Supplemental medical insurance was asso-
ciated with increased persistence in influenza vaccination,
cholesterol testing, and mammography and cervical can-
cer screening—those services requiring supplemental
payments.

Behavioral persistence also varied widely on baseline
health, function, and BMI measures. Persistence in exer-
cise, smoking avoidance, mammography, and cervical can-
cer screening declined significantly with worsening self-
reported health, but rose with increasing comorbidity.
The magnitude of these relationships was small (7% or
less) except for exercise, where beneficiaries in fair and
poor health were 12% and 17%, respectively, less persis-
tent than individuals reporting very good to excellent
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Table 3. Mean persistence in health promotion and disease prevention behaviors and disease screening by individual characteristics
(n=13,913)".

Characteristics Pgrcgnta_ge Weekhly Smgking Inﬂpenga Cholegterol Mammogram Pap Smear Prostate Cancer
Distribution Exercise =~ Avoidance  Vaccination Testing Screening
Total sample 100
Age
<65 (SSDI disabled) 18.5 0.26" 0.63" 0.43" 0.73" 041" 0.47" 0.30"
65 - 69 223 0.50 0.84 0.65 0.87 0.60 0.43 0.66
70 - 74 17.1 0.45 0.89 0.71 0.86 0.56 0.38 0.70
75-79 17.9 0.43 0.93 0.75 0.86 0.53 0.33 0.69
80+ 242 0.31 0.95 0.74 0.87 0.37 0.23 0.63
Sex
Female 56.1 0.35" 0.89™ 0.66" 0.84 0.50 0.36 N/A
Male 439 0.44 0.81 0.65 0.84 N/A N/A 0.58
Race/ethnicity
White/non-Hispanic 80.6 0417 0.86" 0.69" 0.84 0.51" 0.35" 0.61"
Black/non-Hispanic 9.9 0.24 0.78 0.49 0.84 0.45 0.40 0.47
Hispanic 6.2 0.27 0.85 0.49 0.84 0.41 0.35 0.46
Other 3.4 0.38 0.82 0.63 0.85 0.39 0.33 0.54
Living situation
Married with spouse 49.7 0.45" 0.88" 0.71" 0.86" 0.58" 0.42" 0.66"
E‘I’:ﬁrlr;a"ied and lives with 8.7 0.26 0.82 0.56 0.85 0.50 032 0.50
I;flf;smamed and lives with 9.9 0.30 0.73 0.48 0.74 0.35 034 0.28
Lives alone 37.7 0.35 0.84 0.65 0.83 0.47 0.31 0.51
Culture integration
MCBS survey not in English 3.4 021" 0.89" 0.44" 0.89 0.39” 0.34 0.50"
MCBS survey in English 96.6 0.39 0.85 0.66 0.84 0.50 0.36 0.58
Educational attainment
No high school education 17.6 0.25" 0.85" 0.59™ 0.84™ 0.39™ 027" 0.48™
Some high school 17.0 0.29 0.80 0.60 0.81 0.43 0.31 0.51
High school graduate 31.2 0.37 0.85 0.66 0.83 0.51 0.37 0.56
>High school education 33.5 0.50 0.88 0.72 0.87 0.57 0.42 0.69
Income in relation to poverty
line
<100% FPL 19.2 0.25" 0.76" 0.51" 0.79™ 037" 031" 0.33"
101% - 150% FPL 32.1 0.30 0.83 0.63 0.83 0.44 0.32 0.50
150% - 300% FPL 19.2 0.42 0.87 0.70 0.86 0.54 0.36 0.64
300% FPL 29.3 0.55 0.91 0.75 0.88 0.63 0.44 0.73
Aged 65+ former SSDI
Yes 24.3 0.25" 0.68" 0.48™ 0.78" 0.43" 0.43" 0.37"
No 75.7 0.43 0.90 0.71 0.86 0.51 0.34 0.67
ﬁl‘;zrfaﬁféslememal medical 90.5 039" 086" 0.68" 0.85" 0517 037" 0.60"
Always try to avoid doctor visit 31.6 0.33" 0.80" 0.56” 0.78"™ 0.39™ 0.30™ 0.49™

Self-reported health status
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Continued

Very good to excellent 412 0.52" 0.90" 0.68" 0.83 0.52" 0.37 0.64"
Good 29.5 0.37 0.86 0.68 0.85 0.50 0.35 0.60
Fair 19.6 0.25 0.79 0.63 0.86 0.45 0.34 0.53

Poor 9.6 0.13 0.71 0.56 0.84 0.43 0.36 0.44
Body Mass Index (BMI)

Underweight (<18.5) 2.5 030" 0.70" 0.58" 0.78" 031" 0.26" 041"
Normal (18.5 - 24.9) 36.0 0.43 0.83 0.66 0.82 0.49 0.35 0.55

Overweight (25.0 - 29.9) 36.4 0.41 0.87 0.68 0.86 0.53 0.37 0.62
Obese Class I (30.0 - 34.9) 152 0.34 0.87 0.66 0.86 0.51 0.37 0.59
Obese Class I1 (35.0 - 39.9) 45 0.25 0.85 0.61 0.86 0.50 0.36 0.54
Obese Class III (>40) 2.7 0.20 0.86 0.54 0.82 0.44 0.39 0.39
Census region (%)

South 40.5 0.35" 0.84" 0.64" 0.86" 0.49 0.37" 0.58

East 19.2 0.35 0.86 0.64 0.86 0.49 0.36 0.60
Midwest 25.4 0.42 0.86 0.68 0.82 0.50 0.33 0.58

West 14.8 0.46 0.85 0.69 0.82 0.50 0.36 0.58

Panel year (year of induction

into the MCBS survey)

1997 17.5 NA 0.84 0.64 NA 0.45" 0.35 0.417
1998 16.9 NA 0.84 0.66 NA 0.48 0.35 0.58

1999 16.6 NA 0.85 0.65 NA 0.51 0.37 0.61

2000 16.5 0.39™ 0.85 0.67 NA 0.53 0.36 0.63

2001 16.1 0.43 0.85 0.66 0.83 0.50 0.36 0.61

2002 16.5 0.34 0.86 0.67 0.86 0.50 0.36 0.65

'Mean was calculated by different sample size in each individual persistency measurement. ANOVA test for each individual characteristics and persistency
measurement, p <0.05, p<0.01.

Table 4. Regression results from OLS models predicting persistence of selected health behaviors for 4-year survivor cohorts of
community-dwelling medicare beneficiaries, 1997-2005 (n = 13,913, standard errors in parentheses).

Health Promotion and Disease Prevention Disease Screening
Independent Variables Week~1y Smf)king Inﬂyenga Choles.terol Mammogram  Pap Smear Prostate Qancer
Exercise Avoidance Vaccination Testing Screening
Intercept 0.71 (0.03)™  0.73(0.02)™  0.46(0.02)"  0.70(0.03)”  0.41(0.02)" 0.38(0.02)"  0.43(0.02)"
Age
<65 (SSDI disabled) 0.01(0.02) -0.16(0.01)™ —-0.16 (0.02)" —-0.12 (0.02)" —-0.07 (0.02)" 0.11(0.02)" —0.21(0.02)"
65 - 69 Ref Ref Ref Ref Ref Ref Ref
70 - 74 —0.04 (0.01)™  0.05(0.01)™  0.04(0.01)" —0.02(0.01) —0.05(0.01)" —0.05(0.01)"  0.02 (0.01)
75-79 —0.06 (0.01)™  0.09 (0.01)"  0.07(0.01)™  —0.02(0.01) —0.09 (0.01)™ —0.10(0.01)" —0.01(0.01)
80+ —0.14 (0.01)"  0.13(0.0)™  0.07(0.01)"  —0.01(0.01) —0.21 (0.01)™ —0.18(0.01)" —0.06 (0.01)"
Sex
Female —0.06 (0.01)"  0.08 (0.01)"  0.00(0.01)  —0.01(0.01) - - -
Male Ref Ref Ref Ref - - -
Race/ethnicity
White/non-Hispanic Ref Ref Ref Ref Ref Ref Ref
Black/non-Hispanic ~0.07 (0.02)"  0.00(0.01) —0.09(0.01)" 0.05(0.02)"  0.04(0.01)" 0.07 (0.01)"  0.04 (0.01)”
Hispanic —0.02(0.02)  0.03(0.01) —0.05(0.02)" 0.01(0.02)  -0.02(0.02)  0.00(0.02)  —0.02(0.02)

Copyright © 2012 SciRes.
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Continued

Other 0.01 (0.02) 0.01(0.02)  —0.01(0.02)  0.04(0.02) —0.05(0.02)°  0.01(0.02) 0.00 (0.02)
Living Situation

Married with spouse 0.02 (0.01)"  0.06(0.01)™  0.04(0.01)"  0.02(0.01) 0.04(0.01) 0.05(0.01)" 0.06 (0.01)"
Not married and lives with family ~ 0.01 (0.02) ~ —0.0 (0.01)  —0.04 (0.01)""  0.02(0.02) —0.04 (0.01)™" —0.01(0.01)  0.01 (0.02)
Not married and lives with others ~ 0.01 (0.02)  0.04 (0.01)”  —0.01 (0.01)  —0.02 (0.02) —0.07 (0.02)" —0.03 (0.02)" —0.07 (0.02)"
Lives alone Ref Ref Ref Ref Ref Ref Ref
Culture integration

MCBS survey not in English —0.05(0.03)  0.06(0.02)" —0.14(0.02)"  0.05(0.03)  —0.01(0.03)  0.02(0.03) 0.03 (0.03)
MCBS survey in English Ref Ref Ref Ref Ref Ref Ref
Educational attainment

No high school education —0.07 (0.02)"  0.01(0.01) —0.03 (0.01)" —0.02(0.02) —0.04 (0.01)" —0.06 (0.01)" —0.07 (0.01)"
Some high school —0.09 (0.01)”  —0.02 (0.01)” —0.03 (0.01)" —0.02(0.01) —0.04 (0.01)™ —0.04(0.01)™ —0.04 (0.01)"
High school graduate —0.07 (0.01)™  —0.00 (0.01) —0.01 (0.01) —0.01(0.01)  —0.02(0.01) —0.02 (0.01)" —0.03 (0.01)""
High school education Ref Ref Ref Ref Ref Ref Ref
Income in relation to poverty line

<100% FPL —0.10(0.02)" —0.06 (0.01)™ —0.07 (0.01)” —0.05 (0.02)™ —0.12(0.01)" —0.08 (0.01)" —0.17 (0.01)"
101% - 150% FPL ~0.10 (0.01)”  —0.04 (0.01)” —0.04 (0.01)" —0.03 (0.01)" —0.09 (0.01)™ -0.05(0.01)" —0.10(0.01)"
150% - 300% FPL —0.06 (0.01)" —0.03 (0.01)™ —0.02 (0.01)" —0.02(0.01) —0.05(0.01)" —0.04 (0.01)™ —0.04 (0.01)""
300% FPL Ref Ref Ref Ref Ref Ref Ref
Aged 65+ former SSDI

Yes -0.07 (0.02)"  —0.00 (0.01)  0.01 (0.02) 0.01 (0.02) 0.01 (0.02) 0.01(0.02)  —0.00(0.02)
No Ref Ref Ref Ref Ref Ref Ref
ﬁl‘;zr:l‘r‘liglememal medical 0.03(0.02)  0.02(0.01)  0.08(0.01)" 0.05(0.02)" 0.12(0.02)" 0.07(0.02)"  0.02(0.01)
Always try to avoid doctor visit ~ —0.03 (0.01)™ —0.05(0.01)" —0.09 (0.01)™ -0.06 (0.01)™ —0.10 (0.01)" —0.06 (0.01)” —0.06 (0.01)”
Self-reported health status

Very good to excellent Ref Ref Ref Ref Ref Ref Ref
Good —0.08 (0.01)” —0.03 (0.01)™  0.01 (0.01) 0.02 (0.01) —0.03(0.01)™ -0.03 (0.01)™ —0.01 (0.01)
Fair —0.12 (0.01)" —0.05(0.01)™  0.01 (0.01) 0.01(0.01)  —0.05(0.01)" —0.05(0.01)"  0.00 (0.01)
Poor —0.17(0.02)" —0.08 (0.01)™  0.01 (0.01)  0.04(0.02)" —0.07(0.02)" —0.07 (0.02)"  0.00 (0.02)
Body mass index (BMI)

Underweight (<18.5) —0.05(0.03) —0.12(0.02)" —0.03(0.02) —0.01 (0.03) —0.11(0.02)" —0.05(0.02)"  0.00 (0.03)
Normal (18.5 - 24.9) Ref Ref Ref Ref Ref Ref Ref
Overweight (25.0 - 29.9) —0.03(0.01)"  0.06 (0.01)"  0.02(0.0)™ 0.03(0.01)" 0.04(0.01)™  0.01(0.01) 0.03(0.01)"
Obese Class I (30.0 - 34.9) —0.04 (0.01)"  0.08(0.01)"  0.03(0.01)" 0.04(0.0)"  0.03(0.01)°  0.01(0.01)  0.05(0.01)"
Obese Class IT (35.0 - 39.9) —0.08 (0.02)" 0.10 (0.01)"  0.01(0.02) 0.02 (0.02) 0.01 (0.02)  —0.02(0.02)  0.04 (0.02)
Obese Class 111 (>40) —0.05(0.03)  0.18(0.02)"  0.01(0.02) 0.03 (0.02) 0.01(0.02)  —0.01(0.02)  —0.01 (0.03)
Census region

South 0.02 (0.01) 0.01(0.01)  0.03(0.01)"  0.00(0.01) 0.01 (0.01) 0.02 (0.01)  —0.01(0.01)
East Ref Ref Ref Ref Ref Ref Ref
Midwest 0.05(0.01)"  0.01(0.01)  0.02(0.01)° —0.03(0.01)" 0.01(0.01) —0.02(0.01)" —0.03 (0.01)"
West 0.07 (0.02)"  0.01(0.01)  0.04(0.0D)™ —0.03(0.02) —0.01(0.01) —0.02(0.01) —0.03 (0.01)"
Panel year (year of induction into

the MCBS survey)

1997 NA Ref Ref NA Ref Ref Ref
1998 NA —0.01(0.01)  0.00 (0.01) NA 0.02 (0.01)  —0.00(0.01)  0.17 (0.01)”
1999 NA ~0.00 (0.01)  —0.01 (0.01) NA 0.05(0.01)™  0.01(0.01)  0.18(0.01)”
2000 Ref —0.00 (0.01)  0.00 (0.01) NA 0.06 (0.01)"  0.02(0.01)  0.20 (0.01)"
2001 0.05 (0.01)™  —0.00(0.01)  —0.01 (0.01) Ref 0.02 (0.01)  —0.01(0.01)  0.19 (0.01)”
2002 -0.06 (0.01)”  0.01(0.01) —0.01(0.01) 0.03 (0.01)"  0.02(0.01)  —0.00(0.01) 0.21 (0.01)”
R? 0.25 0.17 0.18 0.19 0.23 0.19 0.36

"p <0.05; "p < 0.01; Source: Medicare Current Beneficiary Surveys, 1997-2005.
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health status p < 0.01). Beneficiaries who were overwei-
ght or with class I obesity were significantly more persis-
tent with every health behavior except exercise and cer-
vical cancer screening, compared with those with normal
weight. Higher BMIs (class II and III obesity) were asso-
ciated with more persistent smoking avoidance but less
persistent exercise.

Of all the associations, two factors—having low income
and avoiding physician visits—were the most consistent
predictors of non-persistence across all 7 behaviors. Bene-
ficiaries at or below the Federal poverty line at baseline
were 11% less persistent with routine exercise compared
to those at 300% or more above the FPL. These poorest
beneficiaries were also 8% less persistent in getting an-
nual flu shots and between 8% and 17% less likely to get
annual cancer screening (all significant at p > 0.01).

4. DISCUSSION

These findings paint a decidedly mixed picture regard-
ing the health habits of Medicare beneficiaries. Overall,
behavioral persistence is high in smoking avoidance and
cholesterol testing, moderate in influenza vaccination, mam-
mography, and prostate cancer screening, and low for
routine exercise and cervical cancer screening. For some
of the behaviors we examined, for example, cholesterol
testing and cancer screening, there are sound clinical rea-
sons why certain older individuals are not tested routine-
ly. The US Preventive Services Task Force (USPSTF) re-
commends lipid screening only every 5 years, unless there
is prior evidence of elevated lipid levels. Repeated screen-
ing is less important in older people because lipid levels
are less likely to increase after age 65, although the elder-
ly are at greater absolute risk compared with younger adults
[32]. Recommendations with respect to cancer screening
depend on expected yield and the impact of early detec-
tion on disease treatment and outcomes. For example, the
USPTF recommends that women over 40 receive mammo-
grams every 1 - 2 years [25], while both the UPSPTF and
the American Cancer Society recommend against routine
cervical cancer screening in women over 65 if they have
had adequate recent screening with normal Pap smears and
are not otherwise at high risk for cervical cancer [26,33].
With respect to prostate cancer screening the USPSTF is
uncertain about whether there is in fact a net benefit in
men under 75, and in men 75 years and over considers
that the harms of screening actually outweigh the benefits
[34]. Moreover as the yield of screening declines rapidly
with repeated annual testing the USPTF has suggested
PSA screening as infrequently as every 4 years may pro-
vide as much benefit as annual screening. A possible ex-
planation for the decrease in weekly exercise as age in-
creases is the loss of functionality from comorbidities and
frailty.

Copyright © 2012 SciRes.

The various recommendations for screening frequency
suggest that measuring persistence over time is a more
reliable way to appraise behavior compared to the one-
period measures typically found in the literature. That
said, the factors we found to be most predictive of be-
havioral persistence among Medicare beneficiaries—hi-
gher income, being married and attitudes about seeing a
doctor—are similar to those identified in previous research
using point-in-time estimates [9-11,15-17]. Our findings
with respect to race both complement and differ from pre-
vious research. Similar to previous studies, we found that
blacks were significantly less likely to be immunized against
influenza compared to whites [9,12,16]. But we also found
that black women had higher rates of mammograms and
black men had higher rates of prostate cancer screening
than whites, even when controlling for a history of breast
or prostate cancer, which contrasts to previous research
[17,18].

For several of the health behaviors we analyzed, MCBS
interviewers asked respondents to indicate specific reasons
why they did not practice the behavior or undergo the
test in question. We could not use this information in our
main models because of the asymmetric questionnaire
design; however, the responses are revealing, and may
help inform policies to improve use of preventive services
and disease screening. Among MCBS respondents in 2005
(the latest year in our dataset) who reported not getting
an influenza vaccination, the top 3 reasons cited were: vac-
cine unavailable (24%), didn’t know it was needed (19%),
and thought the vaccine could cause influenza (13%) [36].
Respondents cited two primary reasons for not having
cancer screening in 2005: first, that it was not needed or
nothing was wrong (22% for mammograms, 21% for pap
smears, and 40% for PSA testing), and second, that their
doctor did not prescribe or recommend it (21% for mam-
mograms, 27% for pap smears, and 35% for PSA tests).
Fewer than 3% of these respondents indicated that their
doctors recommended against having the test. In relation
to the weekly exercise behavior there were unfortunately
no further questions relayed to the respondent to elicit
possible reasons for lack of activity.

Such varied responses indicate that there is likely no
single or simple answer to optimizing healthy behaviors
in the Medicare population. Based on our results, we can
definitively conclude that covering a service under Me-
dicare, whether subject to a 20% Part B coinsurance (e.g.,
mammography), or without cost sharing (e.g., influenza
vaccination and PSA lab test), does not assure high rates
of persistence. A systematic literature review of the ef-
fectiveness of interventions designed to increase the uti-
lization of Medicare preventive services conducted by
RAND [20] concluded that organizational change (such
as standing orders for influenza vaccination), patient fi-
nancial incentives, and patient reminders all showed some
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success in improving utilization of various preventive and
screening services among the elderly. Interventions involv-
ing multiple tools were found to be more successful than
those relying on a single intervention.

Chronic disease accounts for a disproportionately large
share of Medicare expenditure and is driven in large part
by hospital admissions and readmissions [37,38]. The
recent study by Peikes and colleagues [39] evaluating the
Medicare Coordinated Care Demonstration project—de-
signed to determine whether enhanced care coordination
could improve the quality of care or reduce Medicare ex-
penditures for participating beneficiaries with serious chro-
nic health conditions—is a sobering lesson in just how
big a challenge this will be. None of fifteen programs par-
ticipating in the project reduced regular Medicare expen-
ditures, and in two programs the intervention group ac-
tually had higher expenditures, suggesting that care coor-
dination alone is unlikely to be an effective means of re-
ducing total Medicare expenditures for beneficiaries with
chronic illnesses.

These results suggest that the need for cost-effective,
large-scale, prevention-focused interventions is even more
compelling. The sheer size and heterogeneity of the Me-
dicare population makes the task of designing these truly
daunting, and finding effective ways of encouraging heal-
thy behaviors among beneficiaries with low socioeco-
nomic status and poor health will be particularly chal-
lenging. Nevertheless if Medicare is to be truly sustain-
able, the need to find ways to reduce the chronic disease
burden among Medicare beneficiaries while simultane-
ously containing costs, is overwhelming.
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