
This research examines the predictors of 2-
year declines in physical and mental health
for beneficiaries surveyed in the Medicare
Health Outcomes Survey (HOS). Regression
results indicate that age, arthritis of the
hip/knee, sciatica, and pulmonary diseases,
comorbidity at baseline, and increased comor-
bidity between baseline and followup were pre-
dictors of decline in physical health; however,
these account for very small amounts of vari-
ance. The number of newly diagnosed chronic
conditions and depression predicted decline in
mental health. Beneficiaries deceased at fol-
lowup were of lower socioeconomic status,
and had lower physical and mental health
scores than the analytic sample. 

INTRODUCTION 

This study is based on the Medicare
HOS sponsored by CMS. This survey is
the first health outcomes assessment for
the Medicare population in managed care
(MC) settings. Beginning in 1998 and con-
tinuing annually, a new baseline cohort is
created from a randomly selected sample
of Medicare members from each applica-
ble Medicare contract market area. The
HOS includes the SF-36®1 health survey,
which yields two distinct higher order

measures of health status: the physical
component summary (PCS) score and
mental component summary (MCS) score.
This research examines the changes in the
PCS and MCS scores for beneficiaries
from cohort I sampled in 1998 (baseline)
and 2000 (followup), specifically address-
ing the impact of chronic conditions on
health status for those age 65 or over.

As America’s elderly population grows,
improving and/or maintaining their physi-
cal and mental health status become an
increasing challenge. The quality of life for
elderly persons, as well as the costs associ-
ated with physical and mental health
decline will be strongly impacted. A recent
review of longitudinal research examined
the association between risk factors and
functional decline in the health of elderly
persons. The top three risks for functional
decline (rank ordered) were cognitive
impairment, depression, and disease bur-
den (Stuck, Walthert, Nikolaus et al.,
1999). Though the Medicare HOS does not
assess cognitive impairment, it does assess
physical health status and risk for depres-
sion.

Physical decline in elderly persons is
strongly associated with the presence of
chronic conditions. The CDC indicate that
more than 90 million Americans live with
chronic conditions and that these condi-
tions account for approximately 70 percent
of all deaths in the United States (Centers
for Disease Control and Prevention, 1998).
Additionally, the National Center for
Chronic Disease Prevention and Health
Promotion (1999) estimates that 80 percent
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of all seniors have at least one chronic con-
dition and 50 percent have at least two.
Results from the National Heart Failure
Project indicated that comorbidity was
common in a nationwide sample of 34,587
Medicare patients (Havranek, Masoudi,
Westfall et al., 2002).

Additionally, chronic diseases dispropor-
tionately affect elderly minorities. When
adjusting for demographic, socioeconomic,
behavioral, and clinical factors for patients
with diabetic complications, racial/ethnic
differences were found for increased inci-
dence of ESRD for black persons, Asians,
and Latinos (Karter, Ferrara, Liu et al.,
2002). Treatment inequities also exist. For
example, in an investigation of more than
169,000 Medicare beneficiaries who were
treated for myocardial infarction, Rathore,
Berger, Weinfurt et al. (2000) found that
simple inexpensive medical therapies (e.g.,
aspirin on admission and beta-blockers on
discharge) were underutilized in the treat-
ment of black persons, females, and poor
patients. Recent research indicates that
black Medicare beneficiaries in MC
received poorer quality of care than white
beneficiaries (Schneider, Zaslavsky, and
Epstein, 2002).

With the increasing population of elder-
ly people in the United States there will be
a concomitant increase in those who have
declining mental health. Currently, approx-
imately two million (6 percent) of the 34
million adults in the over 65 age group
have a diagnosable depressive illness
(major depressive disorder, bipolar disor-
der, or dysthymic disorders) (National
Institute of Mental Health, 2003). The
Surgeon General’s Report on Mental
Health indicates that approximately 20 per-
cent of the over age 55 population in the
United States experience specific mental
disorders that are not part of normal aging,
such as depressive disorder (U.S.
Department of Health and Human

Services, 1999). For example, the suicide
rate is highest for elderly persons.
According to the National Institute of
Mental Health (2003), 20 percent of older
adults who commit suicide have visited a
primary care physician on the same day, 40
percent have visited within 1 week, and 70
percent within 1 month.

Currently, little is known about the health
status of over age 65 Medicare beneficiaries
in MC plans. MC has the potential to reduce
many of the barriers to improve quality of
care for Medicare beneficiaries by provid-
ing a single source of care, improved
access, and reduced out-of-pocket costs, as
well as disease management programs for
chronically ill beneficiaries. However, if MC
plans curtail access and services in an
attempt to reduce costs, many of these ben-
efits may fail to materialize.

Methods

Beginning in 1998, and continuing annu-
ally, a Medicare HOS baseline cohort is
created from a random sample of 1,000
members from M+C plans (M+COs) in the
United States. In plans with fewer than
1,000 Medicare members the sample con-
sists of the entire enrolled Medicare popu-
lation that meets the inclusion criteria.
Medicare beneficiaries who are continu-
ously enrolled in the health plan for at least
6 months are eligible for sampling.
Beneficiaries are excluded from followup 2
years later if they disenrolled from their
plan (voluntarily disenrolled), if their plan
no longer has a contract in place at the time
of followup (involuntarily disenrolled), or
for reason of death. Scores on the outcome
measures, which utilize the PCS score and
the MCS score (Ware and Sherbourne,
1992) are also excluded at followup if there
are insufficient data available from the
baseline survey. The data collection protocol
includes a combination of multiple mail-
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ings and telephone followup (over a period
of approximately 4 months). CMS con-
tracts with the National Committee for
Quality Assurance who, in turn, monitors
the data collection activities of the HEDIS®

certified vendors.  The complete data col-
lection protocol can be found in the
HEDIS® specifications (National Committee
for Quality Assurance, 2000).

Sample

Of the 279,135 beneficiaries sampled
from 269 M+COs for cohort I baseline,
either a PCS or MCS score, or both, could
not be calculated for 106,821 (this figure
may include disenrolled beneficiaries, sur-
veys with less than 80 percent completion,
or a PCS or MCS score that was unable to
be calculated); 172,314 had a PCS and
MCS score that could be calculated. Of the
172,314 beneficiaries who had scoring
information, 41,805 were involuntarily
removed from their plan or else their plan
no longer existed at followup, and 130,509
beneficiaries were in a plan that did exist at
followup. Of the 130,509 beneficiaries
whose plans existed at followup, 10,746
were non-respondents at followup, 33,728
had voluntarily disenrolled from their plan,
and 9,515 were deceased. Thus, the total
sample of beneficiaries who completed
both the baseline and followup surveys
consisted of 76,520 beneficiaries from 188
plans.

Additional selection criteria were
imposed on the respondent sample for this
analysis in the following sequential order to
eliminate inconsistencies in responses: (1)
beneficiaries had to have both a PCS and
MCS score at baseline and followup (7,318
excluded); (2) cases with proxy respon-
dents were excluded (15,641)2 (3) institu-
tionalized beneficiaries were excluded
(121); (4) cases in which the sex reported
at baseline differed from the sex reported

at followup  were excluded (1,651); (5)
cases with illogical reporting of age at base-
line versus followup were excluded (1); (6)
cases with illogical reporting of marital sta-
tus between baseline and followup were
excluded (83) (for example, married at
baseline and never married at followup);
(7) beneficiaries with disabilities under the
age of 65 were excluded (2,488); and (8)
beneficiaries who reported all 13 specific
chronic conditions at baseline but did not
report any of the 13 conditions at followup
were excluded (562).3 The resulting cohort
I analytic sample consisted of 48,655
respondents age 65 or over from 188 plans.

Measures

The SF-36® is used in the Medicare HOS
to assess physical and mental health func-
tioning and has a long history of use in esti-
mating relative disease burden for numer-
ous conditions (Ware, 1993; Ware and
Sherbourne, 1992; Ware et al., 1994).  The
SF-36® is a multipurpose, short-form
health survey with 36 questions. The SF-
36® asks respondents about their usual
activities and how they would rate their
health. It is a barometer of physical and
mental health functional status. The PCS
and MCS scores are calculated using the
eight scales of the SF-36®: physical func-
tioning, role-physical, bodily pain, general
health, vitality, social functioning, role-
emotional, and mental health. The PCS,
MCS, and individual scale scores range
from 0 to 100, with higher scores indicat-
ing better functioning. The norm for the
general population is 50 with a standard
deviation of 10. The dependent measures
for this study were the two summary
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scores of the SF-36®: the normed4 (1990)
PCS and MCS scores. A change score for
each respondent was calculated by sub-
tracting the baseline score from the fol-
lowup score (a positive result indicated an
improvement over the 2-year period and a
negative result indicated a decline). 

Additional items in the Medicare HOS
include demographic information, smok-
ing status, ADLs, negative symptoms, 
the occurrence of 13 chronic conditions, 
and three depression-screening questions
(Burnam et al., 1988).

Predictor Variables

Demographic information included sex,
age, race, marital status, education, annual
household income, homeowner status, and
Medicaid status. The risk factors evaluated
were 13 chronic medical conditions (listed
in Table 2), the depression-screening ques-
tions, and smoking status.

Analyses

The following analyses were conducted
to construct models for the prediction of
the 2-year PCS and MCS change scores
(using ordinary least squares [OLS]
regression in SAS® version 8.2; SAS
Institute, Inc., 1990; 2002). First, the
change score (2000-1998 score) was pre-
dicted from demographic variables and the
1998 baseline score to control for the base-
line level in the measurement of change.
Second, risk factors (chronic conditions,
smoking status, and risk for depression)
were added to the regression equation to
assess the impact of these variables over
and above the baseline score and demo-
graphics. Each risk factor was added indi-

vidually (with no other risk factors), and
the effect size was determined by subtract-
ing the R2 of the model with only the base-
line score and demographics from the R2 of
the model with the baseline score, demo-
graphics, and the risk factor. All risk fac-
tors that had an effect size of 0.005 (that is,
added 0.5 percent or more of variance to
the R2 of the regression model of the base-
line score and demographics [Menard,
1995]) as well as the baseline score and
demographics were entered into the final
model.5

Due to the large size of the sample and
concomitant high statistical power, statisti-
cal significance was found for effects that
accounted for exceptionally small amounts
of variance. Therefore, effect sizes are
used to establish conclusions. Effect size is
defined as “...the degree to which the phe-
nomenon is present in the population...or
the degree to which the null hypothesis is
false” (Cohen, 1988). In this study, the
effect size was measured by how much
additional variance was explained when a
particular variable was added to the model.
This was observed by examining the vari-
able’s partial R2. A small effect size is one
that accounts for 2 percent of the variance
in the dependent variable, a medium effect
size accounts for 13 percent, and a large
effect size accounts for 26 percent.

Using the 48,655 sample of beneficiaries,
three groups were created: the newly diag-
nosed group (beneficiaries who reported a
specific chronic condition at followup
only), the diagnosed before baseline group
(chronic condition diagnosed prior to base-
line), and the no disease group (the refer-
ence group). For the regression model,
there were 38,760 beneficiaries who logi-
cally fit into one of the previously men-
tioned groups. This sample was used for
the regression model.
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Fitting higher order polynomial regres-
sion models to the data and comparing the
results with the linear model established
linearity of the data.  Regression analyses
were performed to assess whether a higher
order polynomial model of change in health
status as a function of the baseline score
might better fit the data than a linear model.
With the PCS or MCS 2-year change score
as the dependent variable, a linear model,
with only the baseline PCS or MCS score as
the predictor variable, was compared with
both a quadratic and cubic model (Cohen et
al., 2003). R2 values were compared
between these three models to determine if
the higher order terms contributed signifi-
cant prediction over the linear term. For
the PCS 2-year change score regression,
the R2 value of the linear model was 0.1074,
compared with an R2 value of 0.1100 for the
quadratic equation and 0.1103 for the cubic
equation. Thus, the proportion of variance
gained by adding the quadratic term to the
model was 0.0026 (0.1100-0.1074), and the
proportion gained by adding the cubic term
was 0.0029 (0.1103-0.1074). For the MCS 2-
year change score regression, the R2 value
of the linear model was 0.1751, compared
with an R2 value of 0.1754 for the quadratic
equation, and 0.1763 for the cubic equation.
The quadratic term accounted for only
0.0003 (0.1754-0.1751) of the variance and
the proportion of variance gained by the
cubic term was only 0.0012 (0.1763-
0.1751). These results indicated that the
addition of higher order polynomial terms
to the linear regression equation added lit-
tle or no predictive value to the model. 

As stated previously, the sample in these
analyses was comprised of beneficiaries
from 188 different M+COs. The strength of
clustering in data sets was measured by
the intraclass correlation coefficient (ICC).
This measure was used to determine
whether PCS or MCS 2-year change scores
from different M+COs were more dis-

crepant from one another than PCS or
MCS 2-year change scores within the same
M+CO. Using the PROC MIXED proce-
dure in SAS® (version 8.2), the ICCs were
obtained for the PCS change score and the
MCS change score. The ICC for the PCS
change score was very small (1.28202 x 10 -5);
0.001282 percent of the variance was
explained by M+CO membership. The ICC
for the MCS change score was still negligi-
ble at 0.001768, with 0.1768 percent of the
variance explained by M+CO membership.
The ICCs were small enough that cluster-
ing did not appear to be a problem.
Because clustering was not present in the
data, OLS regression was used for both the
PCS and MCS 2-year change score models.

A large number of records was omitted
from OLS regression due to missing values
for one or more predictor variables;
approximately 17 percent of respondents
did not report income, and approximately
3-5 percent of other predictor variables had
missing values. Multiple imputation proce-
dures were employed to handle missing
data (Allison, 2001). Traditional approach-
es to handling missing data (casewise/list-
wise deletion) can lead to biased parameter
estimates while new approaches to han-
dling missing data such as multiple impu-
tation (MI) take into account the uncer-
tainty in the missing values (Rubin, 1987;
West, 2001; Sinharay, Stern, and Russell,
2001).  PROC MI and MIANALYZE proce-
dures in SAS® (version 8.2) were used.
PROC MI replaces each missing data point
with a set of m > 1 plausible values to gen-
erate m complete data sets. These com-
plete data sets are then analyzed by stan-
dard statistical software. Finally, PROC
MIANALYZE combines the results of the
analysis across the m complete data sets,
and provides parameter estimates and
standard errors that take into account the
uncertainty due to the missing data values.
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Results

Sample Comparisons

Due to the large number of beneficiaries
who were excluded from the analytic sam-
ple, it was important to know if these bene-
ficiaries differed systematically from those
not excluded from the analytic sample.
Table 1 provides demographic information
for the beneficiaries who were involuntari-
ly and voluntarily disenrolled between
baseline and followup, deceased, non-
respondents at followup, beneficiaries who
responded to both surveys but were
excluded from the cohort I analytic sample
(due to the criteria imposed on the analytic
sample), and the cohort I analytic sample. 

Cohen’s effect size was used to compare
differences between the groups (1988).
Some small (0.2 < d < 0.5), medium (0.5 < d
< 0.8) and large (d > 0.8) effect sizes were
found between groups for demographics
and health status. It is the deceased group,
however, that differs most dramatically
from the cohort I analytic sample as well as
the respondents excluded from the cohort
I analytic sample.

Table 2 presents the baseline prevalence
and the 2-year incidence of each chronic
condition for the cohort I analytic sample
and beneficiaries excluded from this sam-
ple. Two small effect sizes were found
between the two samples for stroke and six
or more chronic conditions. Proportionally
more respondents excluded from the
cohort I analytic sample reported these
conditions than the respondents in the
cohort I analytic sample. 

Table 2 also presents the prevalence of
total comorbidity in 1998 and the incidence
of comorbidities between 1998 and 2000.
Approximately 85 percent of the cohort I
analytic sample and 87 percent of the benefi-
ciaries excluded from this sample had one or
more of the 13 chronic conditions in 1998.

Between baseline and followup, 45 percent
of the cohort I analytic sample and 49 per-
cent of the beneficiaries excluded from the
analytic sample developed at least one new
chronic condition. The number of all condi-
tions diagnosed before baseline is the sum
of all 13 conditions that were diagnosed
before administration of the baseline survey.
The number of all conditions newly diag-
nosed between baseline and followup is the
sum of all 13 conditions that were reported
for the first time on the followup survey.  

Table 3 reports the regression model
results predicting change in the PCS/MCS
scores from the baseline PCS/MCS scores
plus demographic variables. The PCS
model accounted for 12.1 percent of the
variance in the PCS change score. Over
and above the PCS baseline predictor
(parameter estimate = -0.272), the only
demographic variable that contributed at
least 0.5 percent to the variance in predic-
tion was age (parameter estimate = -0.119).
The MCS model accounted for 18.7 per-
cent of the variance in MCS change scores.
The MCS baseline score accounted for
18.4 percent (parameter estimate = -0.423)
of the variance. No other single predictor
contributed more than 0.2 percent to the
variance in the overall equation. 

Individual risk factors were added to the
predictive model of PCS and MCS change
scores, and this model was compared with
a model that included only the baseline
scores and demographics. The risk factors
evaluated were: specific medical conditions
(diagnosed before baseline and newly diag-
nosed [newly diagnosed refers to chronic
conditions developed between baseline
and followup]); smoking status (ex-smok-
ers and current smokers with non-smokers
as the reference group); the depression-
screening questions; the total number of
chronic conditions diagnosed before base-
line; and the total number of newly diag-
nosed conditions. 
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The following variables met the effect
size criterion (0.5 percent, or 0.005) for the
change in PCS scores: arthritis of the
hip/knee diagnosed before baseline
(0.012) and newly diagnosed (0.010);
arthritis of the hand/wrist diagnosed
before baseline (0.005); emphysema/asth-
ma/chronic obstructive pulmonary dis-
ease (COPD) diagnosed before baseline
(0.007); newly diagnosed sciatica (0.007);
the number of conditions diagnosed before
baseline (0.030); and the number of newly
diagnosed conditions (0.036). All three
depression-screening questions met the
effect size criterion for the change in MCS
scores (0.010, 0.007, and 0.010, respective-
ly), as well as the number of conditions
diagnosed before baseline (0.007), and the
number of newly diagnosed conditions
between baseline and followup (0.012).
(Data not presented.)

Table 4 presents the results of the final
regression model for the 2-year PCS
change score. This model accounts for 19
percent of the variance in PCS change
scores. PCS scores at baseline explained
approximately 16 percent of the variance
(parameter estimate = -0.378; effect size =
0.163) in 2-year PCS change scores, indi-
cating that a beneficiary’s score at baseline
was a strong predictor of how much the
PCS score would change over 2 years.

The only demographic variable that met
the effect size criterion was age (0.7 per-
cent of the variance in PCS change scores;
parameter estimate = -0.136), indicating
that older age was associated with a
decrease in PCS change scores. Arthritis
of the hip/knee that was diagnosed before
baseline and newly diagnosed arthritis of
the hip/knee each explained 1.4 percent of
the variance in PCS change scores (para-
meter estimates of -2.691 and -3.386,
respectively). Emphysema/asthma/COPD
diagnosed before baseline explained

approximately 0.8 percent of the variance
(parameter estimate = -2.674).  Newly diag-
nosed sciatica explained 0.6 percent of the
variance with a parameter estimate of 
-2.304. The sum of the remaining nine con-
ditions before baseline explained 0.9 per-
cent of the variance in PCS change scores,
and the number of other newly diagnosed
conditions explained 1.5 percent of the
variance. Both parameter estimates were
negative (-0.715 and -1.547, respectively),
indicating that increased numbers of con-
ditions diagnosed before baseline, as well
as newly diagnosed conditions, were asso-
ciated with a decline in PCS change scores.

The final model was tested for robust-
ness using the multiple imputation of miss-
ing data procedure (Table 4). Using the
median value of five imputations, the R2

was 0.197 (median values were also used
for effect sizes), which is a very small dif-
ference (0.007) in the variance from the
final model. These results indicated that
observations with missing data did not dif-
fer substantially from observations without
missing data. 

Due to the lower PCS mean scores, a
higher mean number of chronic condi-
tions, and more impaired ADLs for the
respondents excluded from the cohort I
analytic sample, regression analyses were
conducted on this sample to determine if
the conclusions for the cohort I analytic
sample showed the same pattern as benefi-
ciaries excluded from this sample. Table 5
indicates that most of the same predictors
emerged, indicating that the results are
very robust. 

The MCS change score model account-
ed for 21.8 percent of the variance in MCS
change scores (Table 6). The largest con-
tributor to the R2 was the MCS score at
baseline (17.6 percent of variance explained;
parameter estimate = -0.518). There were
two additional risk factors that met the
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effect size criterion for a decreased MCS
score. The first was the depression-screen-
ing question, “Have you ever had 2 years
or more in your life when you felt
depressed or sad most days, even if you felt
okay sometimes?” (0.5 percent variance
explained; parameter estimate = -2.363)
and the second was the number of newly
diagnosed conditions an individual had
(1.0 percent variance explained; parameter
estimate = -0.959).  To assess the impact of
observations with missing data being omit-
ted from the final model, missing values
were imputed and the results were com-
pared with the final model (Table 6). The
predictors in the multiple imputation
model are the same as those in the final
model, indicating that the results are quite
robust. The same pattern of results was
found for respondents excluded from the
cohort I analytic sample (Table 7). 

DISCUSSION

Two conclusions can be drawn from
these analyses.  First, the results of the
regression analyses provide evidence that
the predictors of 2-year change scores are
similar for respondents excluded from the
cohort I analytic sample (strict exclusion
criteria) and the analytic sample. Hence,
findings are robust in spite of the strict
exclusion criteria imposed on the study
sample. The largest declines in PCS scores
are associated with arthritis of the
hip/knee, sciatica, and emphysema/asth-
ma/COPD. This conclusion is consistent
with other findings (Centers for Disease
Control and Prevention, 2002). The cur-
rent findings also indicate that newly diag-
nosed chronic conditions between baseline
and followup are associated with PCS and
MCS score declines; risk for depression is
also associated with MCS score decline.

However, it is also important to note
what was not found in these results. The

baseline PCS and MCS scores explained
most of the variance in the regression
models (PCS baseline score explained 16.3
percent, total model R2 is 19 percent; MCS
baseline score explained 17.6 percent, total
model R2 is 21.8 percent). Chronic condi-
tions, smoking status, impaired ADLs, and
risk for depression account for very little
variance; the majority of the variance is still
unexplained. The literature indicates that
social and psychological predictors may be
very important to consider when assessing
physical and mental health status. In a 6-
year followup of 7,000 respondents in the
Longitudinal Study of Aging, Seeman and
Chen (2002) found that social interactions
had independent positive effects on func-
tional decline.  Additionally, females who
did not comply or adhere to screening
guidelines for breast cancer also reported
less social support (Katapodi, Facione,
Miaskowski et al., 2002). 

A second conclusion from these results
involves the demographic and health sta-
tus differences between the results for
beneficiaries included in the final sample
and the deceased group. There are small,
medium, and large effects for demograph-
ics and health status between the deceased
group and the respondents excluded from
the cohort I analytic sample, which indi-
cates that beneficiaries in the deceased
group are different from both the cohort I
analytic sample and the respondents
excluded from the cohort I analytic sam-
ple. Based on the demographic results, it is
evident that the deceased group is consid-
erably less healthy, less educated, had a
lower household income, were less likely
to own their own home, were more likely
to be on Medicaid; beneficiaries had a
greater number of impaired ADLs, and had
more chronic conditions than the other
groups. Additionally, the deceased group
was slightly older than the other groups
(mean age of 77.6 versus mean ages ranging
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from 72 to 73). There is a 4.6 mean age dif-
ference between the cohort I analytic sam-
ple and the deceased at followup group;
however, there is a 10.7 PCS mean score
difference between the deceased group
(32.5) and the cohort I analytic sample
(43.2). The substantially lower baseline
PCS score for the deceased group, who are
only 4.6 years older than the cohort I ana-
lytic sample, is worth noting. Had this
group not been lost from the study due to
death, the findings may have been differ-
ent. This is an important caveat for the cur-
rent study.

CONCLUSIONS

Predictors of 2-year physical and mental
health decline for managed care beneficia-
ries are robust, but account for very small
amounts of variance; PCS/MCS summary
scores, risk factors, and demographic vari-
ables explained very little in health status
decline. The chronic conditions that were
associated with the greatest physical
health decline however, were arthritis, sci-
atica, and pulmonary diseases. Benefici-
aries with multiple chronic conditions and
risk for depression show the most mental
health decline. This study suggests that
M+C plan administrators should target
beneficiaries with these conditions for
interventions designed to maintain the
health status of their senior members.
Wagner’s (2001) chronic care model pro-
vides a framework for designing appropri-
ate interventions. This model incorporates
methods for improving health systems at
the community, organization, practice, and
patient levels. The current study identifies
the beneficiary subgroups that are most
likely to benefit from implementation of the
chronic care model.
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