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We examined non-response bias in physi
cal component summary scores (PCS) and 
mental component summary scores (MCS) 
in the Medicare fee-for-service (FFS) 
Health Outcomes Survey (HOS) using two 
alternative methods, response propensity 
weighting and imputation for non-respon
dents. The two approaches gave nearly 
identical estimates of non-response bias. 
PCS scores were 0.74 points lower and 
MCS scores 0.51 points lower after adjust
ment for non-response through imputation 
and 0.63 and 0.46 lower after adjustment 
for propensity weighting. These levels are 
small for component scores suggesting that 
survey non-response to the FFS HOS does 
not adversely af fect estimates of average 
health status for this population. 

INTRODUCTION 

Health surveys are designed to provide 
information about the health status of 
some population of interest. In surveys of 
older adults, a major threat to the validity 
of survey estimates is non-response. When 
sampled individuals do not respond to the 
survey at all or fail to answer key items, 
non-response occurs. This non-response 
may lead to bias in survey estimates. Non-
response bias is the systematic difference 
between the outcome scores for survey 
respondents and the (unknown) scores 
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that would have been obtained if all sub
jects had completed the survey. The 
degree of bias is determined by two fac
tors: the difference in scores between 
respondents and non-respondents and the 
non-response rate. 

In recent years, CMS has begun to col
lect health status information from 
Medicare+Choice (M+C) beneficiaries 
through the conduct of the HOS. Thus, the 
validity of self-reported health status esti
mates is important for decisions about 
using the HOS to report changes in aver
age health status. The presence of non-
response bias of any significant degree 
could be problematic in the use of health 
status at the M+C plan level as a perfor
mance measure. This article reports the 
results of a non-response bias analysis con
ducted using the 1998 FFS HOS, which 
allowed for the inclusion of claims-based 
measures of health status for both respon
dents and non-respondents not available at 
the time of study for M+C enrollees. 

Several studies have previously exam
ined various aspects of differences 
between respondents and non-respondents 
to mailed health surveys (Fowler et al., 
2002; Fowles et al., 1994; Grotzinger, 
Stuart, and Ahern, 1994; Lasek et al., 1997; 
Rowland and Forthofer, 1993). In general, 
previous research has found that non-
elderly non-respondents are healthier than 
respondents are, whereas elderly non-
respondents are sicker. For example, 
Fowles and colleagues (1994), using 
administrative, claims, and survey data 
from a mailed survey of enrollees in a large 
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MCP, found that the pattern of non-
response was not consistent across age 
groups. Non-respondents under age 65 
were younger, healthier, and had signifi
cantly lower health costs than respon
dents, in contrast to senior non-respon
dents, who were sicker and had higher 
medical costs than respondents of the 
same age group. In both age groups, those 
with mental health problems were less 
likely to respond (Fowles et al., 1994). 
Hornbrook and Goodman (1995) exam
ined a large survey of non-elderly adult 
employed members in a large HMO and 
found that in both pre- and post-survey 
years, the non-respondents’ mean annual 
medical expenses were significantly lower 
than that of respondents. 

Studies examining claims and adminis
trative data in the Medicare population 
have generally found that non-respondents 
are sicker than respondents. For example, 
Grotzinger, Stuart, and Ahern (1994) con
cluded that there are substantial differ
ences in self-reported health status and 
Medicare expenditures between respon
dents and non-respondents. They also 
reported that non-respondents to a large 
Pennsylvania Medicare enrollee survey on 
drug use were more likely to have had an 
admission to a hospital or nursing home, 
longer lengths of stay in both settings, and 
higher overall hospital charges for a year. 
As a result, the authors concluded that 
without adjustment for non-response, there 
would be significant underreporting of pre
scription drug use for this population. Non-
respondents were also found to have had 
longer hospital stays and more hospitaliza
tions with medical diagnoses than surgical 
diagnoses than respondents (Lasek et al., 
1997). In addition, Andresen and col
leagues (1996) investigated test-retest reli
ability and response patterns to the SF-36®. 
Among community residing seniors sur
veyed twice, non-response to the baseline 

survey was highest among the oldest old 
group and for those with higher levels of 
the Charlson comorbodity index score 
(Charlson et al., 1987). Non-response to 
the followup survey was found to be a 
more significant problem than for the base
line. 

In addition, prior research conducted 
using the M+C HOS showed similar pat
terns of non-response for some Medicare 
subpopulations. Khatutsky and Pope 
(2002) examined the HOS for M+C 
Medicare beneficiaries and found that the 
oldest old, Medicaid enrollees, black per
sons, and institutionalized persons were 
less likely to respond. In a separate study, 
the Health Assessment Lab examined lon
gitudinal outcomes in the HOS for M+C 
and reported that within the elderly cohort 
non-respondents were older, non-white, 
male, and low-income (Rogers et al., 2000). 

In summary, these studies indicate that 
among the Medicare population, non-
respondents to mailed surveys are more 
likely to be minorities, age 85 or over, 
Medicaid enrollees, and young disabled, 
and they tend to be sicker, have more inpa
tient stays and be hospitalized for longer 
periods. These findings underscore the 
need to evaluate non-response bias in the 
Medicare FFS HOS and assess the relative 
influence of these factors on the estimation 
of average health status at an aggregate 
level. 

The 1998 Medicare FFS HOS was a 
large, stratified random sample of 
Medicare beneficiaries. The health status 
of beneficiaries in this survey was mea
sured by PCS and MCS computed from the 
SF-36®. The overall response rate was 65.5 
percent. Non-respondents included benefi
ciaries who refused to participate, those 
who did not respond to repeated survey 
mailings and telephone contacts, those 
who had a bad address or telephone num
ber that were not traceable, those who 
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completed some parts of the survey but 
not the items needed to compute PCS and 
MCS scores, those who were too ill or cog
nitively impaired to participate, including 
those with a language barrier, as well as 
those who died before they could complete 
the survey. 

The Medicare FFS HOS response rate 
raises concerns that the PCS and MCS 
scores calculated for respondents may not 
be representative of the original sample. 
The purpose of this study was to estimate 
the magnitude of bias in the component 
scores using two alternative methods of 
accounting for non-response—response 
propensity weighting and regression-
based imputations. This study used 
Medicare enrollment and claims data to 
develop independent predictors of health 
status. Further, this study examined the 
influence of mortality between sample 
selection and survey administration on the 
degree of non-response bias in mean PCS 
and MCS scores. 

METHODS 

Survey Method 

The baseline FFS HOS was adminis
tered to 10,000 Medicare FFS beneficiaries 
evenly divided among 10 samples: a nation
al random sample, five small geographic 
areas (SGAs), and beneficiaries assigned 
to four physician group practices (PGPs). 
The selected SGAs and PGPs were chosen 
to provide a variety of contrasts between 
different geographic locations and types of 
PGPs. A sample was drawn from the 100
percent Medicare enrollment database 
(EDB), which contains enrollment and 
entitlement information for all beneficia
ries ever enrolled in the Medicare 
Program. The initial sample was randomly 
drawn using the four terminal digits of the 
beneficiary’s Social Security number. 

Medicare beneficiaries were eligible for 
the initial selection if they had been contin
uously enrolled in Medicare FFS for all of 
CY 1997 and had complete mailing 
addresses in the EDB. Beneficiaries were 
omitted from the sampling frame if they 
were eligible for Medicare through the 
ESRD program, were Railroad Board 
Retirees, or were members of an M+C 
health plan. Further, inclusion in the sur
vey as a part of the PGP sample required 
that the beneficiary had visited a PGP 
physician at least once in the prior year and 
the PGP provided at least as much or more 
primary care than any other provider. The 
small geographic area samples were select
ed from the States of Arizona, Georgia, 
Pennsylvania, Wisconsin, and Washington; 
States where the four PGPs were also 
located. Beneficiary residency in these 
States at the time of sampling was a 
requirement. 

The FFS HOS was administered May 
1998-January 1999. The mode of adminis
tration was mail with telephone followup. 
Medicare beneficiaries who did not com
plete a mail survey after three mailing 
attempts were referred for telephone fol
lowup and up to 10 telephone calls were 
placed in an effort to contact the beneficia
ry. Followups were focused especially on 
obtaining responses to the 12 items com
prising the SF-12® portion of the question
naire to reduce respondent burden. Proxy 
respondents were allowed to complete the 
HOS on behalf of the sampled Medicare 
beneficiaries. 

Calculating PCS and MCS Summary 
Scores 

The core of the HOS consists of the SF
36® questions, which asks the respondent 
to rate general health, ability to perform 
certain physical tasks, level of pain, and 
emotional state (Ware et al., 1994). 
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Summary scales of the PCS and MCS were 
calculated using 8 scales based on all 36 
questions. Both components were normed 
such that the mean score was 50 with a SD 
of 10 points in the general U.S. population. 

The component scores could also be 
computed from a 12-question subset of the 
SF-36®, the SF-12®. All 12 of these items 
had to be answered for either the PCS or 
MCS scores to be computed; no imputa
tions were allowed (Ware et al., 1995). The 
SF-12® represented the smallest subset of 
HOS questions that could be used to com
pute the PCS and MCS. The SF-36® was 
our preferred scoring method, and was 
used whenever possible. 

Survey Respondent Characteristics 

A beneficiary was considered to be a 
respondent if he or she provided enough 
survey information to compute PCS and 
MCS scores using either the SF-36® or SF
12®. The overall study sample included 
6,545 respondents and 3,455 non-respon
dents. Two non-respondents were dropped 
from all analyses presented in this article 
because of mismatching with the Medicare 
EDB. The time period between sampling 
and surveying was between 3 and 10 
months. A total of 379 Medicare beneficia
ries died after being selected but prior to 
completing a survey instrument and were 
considered non-respondents. Proxy respon
dents completed 924 surveys. SF-36® 

scores could be calculated for 82 percent of 
the respondents. 

Health Status Measures Developed 
from Secondary Data 

Three general health status indices were 
created for respondents and non-respon
dents using Medicare claims data: the 
Charlson comorbidity index, the PIP-DCG 
risk score, and the DCG-HCC risk score. 

These indices have been shown to be cor
related with health status (Charlson et al., 
1987; Pope et al., 1999; 2000). Beneficiaries 
without a full set of Medicare FFS claims 
for the period spanning 12 months prior to 
the date of survey administration or death 
were subsequently excluded from the 
claims-based analyses. This included 412 
beneficiaries with 1 or more months of the 
following during the preceding 12-month 
period: M+C enrollment (n=270); Medicare 
secondary payer (n=142); and not continu
ously eligible for both Medicare Parts A 
and B (n=12). Inclusion of these beneficia
ries could bias claims-based estimates of 
health status since their full medical expe
rience could not be observed if any of the 
three conditions were present. 

The Charlson Clinical Comorbidity 
index is a weighted sum of selected chron
ic conditions. The weights take into 
account the number and the seriousness of 
the comorbid diseases. We identified these 
conditions using both principal and sec
ondary diagnoses on inpatient hospital, 
outpatient hospital, and physician claims, 
and constructed two alternative Charlson 
indices: inpatient diagnoses only and one 
inclusive of inpatient and outpatient diag
noses. 

The PIP-DCG model uses both demo
graphic information as well as the principal 
diagnosis of hospitalizations to predict fol
lowing year medical expenditures. A risk-
adjustment score is calculated by dividing 
these predicted expenditures by the aver
age cost for the general Medicare FFS pop
ulation. A risk-adjustment score of 1.0 indi
cates an average level of predicted future 
expenditures. Risk-adjustment scores may 
be used as a measure of relative health sta
tus in comparison to the general Medicare 
population (Pope et al., 1999). 

The DCG-HCC model is different from 
the PIP-DCG model in that it uses diag
noses from inpatient hospital, outpatient 
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hospital, and physicians as well as certain 
clinically-trained non-physician diagnoses 
to predict future Medicare payments (Pope 
et al., 2000). Diagnoses are grouped into 
hierarchical diagnostic categories and 
used together with demographic informa
tion to predict future Medicare expendi
tures. In contrast to the PIP-DCG model, 
which uses the highest cost diagnosis, the 
DCG-HCC is a multi-condition additive 
model, where HCCs are not mutually 
exclusive. A total predicted expenditure for 
each beneficiary is the sum of the incre
mental predicted expenditures associated 
with each assigned HCC. We used a base 
prospective payment model that predicts 
expenditures in the year after survey 
administration based on the data from the 
12 months preceding survey administra
tion or death. A description of the Medicare 
data used for the health status measures is 
presented in the Technical Note. (Available 
on request from authors.) 

Response Propensity Weights 

Our first non-response adjustment strat
egy was to estimate the probability of sur
vey response and to weight respondent 
observations by the reciprocal of this prob
ability (Kessler, Little, and Groves, 1995). 
The probability of response was estimated 
as a function of demographic, enrollment, 
and health characteristics using a logistic 
regression model. The reciprocal of this 
probability was used to weight respon
dents’ PCS and MCS scores to represent 
all survey eligibles. The initial weight was 
then adjusted so that the sum of the 
weights equaled the number of respon
dents, thereby allowing statistical tests of 
significance to be conducted with proper 
standard errors. 

Imputation of PCS and MCS Scores 

Our second strategy used regression-
based imputation to impute estimated val
ues for missing component scores for non-
respondents (Dillman et al., 2002). Multi
variate regression models predicting PCS 
and MCS scores for respondents were 
used to derive coefficients for imputing 
scores. Two models with the same set of 
independent variables (one predicting PCS 
and one MCS scores) were estimated. The 
predictors included basic demographic 
information, dummy variables for geo
graphic regions, and the alternative claims-
based health status measures. 

Statistical Significance 

Statistical significance of differences in 
demographic characteristics or claims-
based risk scores by response status was 
assessed through pair-wise one-way 
ANOVA for continuous variables and with 
chi-square tests for categorical variables. A 
0.05 level of significance (adjusted for mul
tiple comparisons) was used in this article. 

RESULTS 

Descriptive Results 

Three response groups were analyzed to 
examine non-response due to mortality 
between sample selection and survey 
administration and all other causes (respon
dents, living non-respondents, and dece
dents). Table 1 compares the demographic 
and Medicare enrollment characteristics of 
the three groups. Compared with respon
dents, living non-respondents were charac
terized by being older (15.2 versus 10.1 per
cent, age 85 or over), having a higher pro
portion of minorities (6.9 versus 3.9 percent, 
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Table 1
 

Demographic Characteristics of the Medicare FFS Health Outcomes Survey Eligibles, Response
 
Status: 1997-1998
 

Total Sample1 

Deceased 
Living Before Survey 

Respondents Non-Respondents Administration Statistical 
Demographic N=6,545 N=3,074 N=379 Significance 

Age Percent *, **, *** 
Under 65 Years 8.5 13.5 4.8 — 
65-74 Years 44.5 36.0 22.7 — 
75-84 Years 37.0 35.3 38.5 — 
85 Years+ 10.1 15.2 34.0 — 

Female 58.7 61.0 56.2 — 

Race * 
White 93.8 90.1 91.8 — 
Black 3.9 6.9 6.1 — 
Other/Unknown 2.3 3.1 2.1 — 

Dual Medicare-Medicaid Enrollment 10.2 15.5 19.8 *,**,*** 

Original Entitlement Due to Disability2 5.4 7.1 7.9 * 

Census Region *,*** 
Northeast 21.5 23.4 25.1 — 
Midwest 28.3 18.0 23.0 — 
South 12.9 16.1 15.6 — 
West 37.3 42.5 36.4 — 

Enrolled in HMO at Least 1 Month 3 3.0 2.3 1.9 — 

Medicare as Secondary Payer4 1.5 1.5 0.3 — 

Mortality5 

Dead 6 Months After Survey Administration 1.4 2.3 NA * 
Dead 12 Months After Survey Administration 3.8 5.6 NA * 

*Statistically significant difference between respondents and living non-respondents at the 0.05 level, adjusted for multiple comparisons.
 

**Statistically significant difference between respondents and decedents at the 0.05 level, adjusted for multiple comparisons.
 

***Statistically significant difference between living non-respondents and decedents at the 0.05 level, adjusted for multiple comparisons.
 
1 National random sample, five small geographic area samples, and four physician group practice samples. Two respondents were excluded from this
 
analysis because of problems matching their Medicare identification number with the Medicare enrollment database.
 
2 Persons age 65 or over on August 1, 1998, originally entitled to Medicare by disability.
 
3 Persons with at least 1 month of HMO enrollment in the period between sampling and actual survey administration.
 
4 Persons with at least 1 month of Medicare as a secondary payer  in the period of 12 months prior to survey administration or death.
 
5 Mortality among those alive at time of survey administration.
 

NOTES: Pair-wise statistical significance of differences by response status are determined with one-way ANOVA with Bonferroni correction for 

continuous variables and with Chi-square tests for categorical variables. The results of the significance testing is displayed in the last column of the
 
table. Significance levels refer to the entire category, e.g., age, race. NA is not applicable.
 

SOURCE: Centers for Medicare & Medicaid Services: Data from the 1998 Medicare FFS Health Outcomes Survey and the Medicare Enrollment
 
Database: 1997 and 1998.
 

black persons), dual Medicare-Medicaid versus 3.8 percent, respectively). 
enrollees (15.5 versus 10.2 percent), benefi- Geographic differences were also noted 
ciaries originally entitled to Medicare due to between respondents and living non-respon
disability (7.1 versus 5.4 percent), and high- dents. Decedents were significantly older 
er 6- and 12-month mortality rates than than both living non-respondents and 
respondents (2.3 versus 1.4 percent and 5.6 respondents (34.0 versus 15.2 versus 10.1 
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Table 2 

Prior Year Mean Medicare Payments, Percent Users of Services, Hospital Use, and Health-Status 
for Medicare FFS Health Outcomes Survey Eligibles: 1998 

Total Sample1 

Deceased 
Living Before Survey 

Respondents Non-Respondents Administration Statistical 
Category N=6,267 N=2,948 N=371 Significance 

Total Medicare Expenditures $4,014 $4,125 $23,804 **,*** 
Percent Users 95.1 91.0 98.1 *,**,*** 
Inpatient Expenditures $1,871 $1,910 $12,913 **,*** 
Percent Users 17.3 18.1 71.7 **,*** 
Hospital Outpatient Expenditures $406 $402 $1,295 **,*** 
Percent Users 66.2 62.2 85.7 *,**,*** 
Part B (Physician, Professional) Expenditures $1,173 $1,051 $3,758 *,**,*** 
Percent Users 93.6 89.2 97.0 *,**,*** 
Home Health Expenditures $243 $304 $1,722 **,*** 
Percent Users 7.9 8.3 40.4 **,*** 
Durable Medical Equipment $111 $134 $559 **,*** 
Percent Users 19.5 18.7 48.8 **,*** 
Hospice Expenditures $27 $58 $1,052 **,*** 
Percent Users 0.25 0.42 19.1 **,*** 
Skilled Nursing Facility Expenditures $181 $267 $2,506 **,*** 
Percent Users 2.8 3.5 28.0 *,**,*** 

Hospitalization Utilization 
Mean Number of Hospital Discharges 0.27 0.3 1.62 **,*** 
Mean Number of Inpatient Days 1.67 2.46 13.5 *,**,*** 

Number of Hospitalizations (Percent) 
0 82.6 81.7 28.0 **,*** 
1 11.6 11.2 31.3 **,*** 
2 3.6 4.8 16.7 *,*** 
3 or More 2.2 2.3 24.0 **,*** 

Charlson Comorbidity Index 
Inpatient Diagnoses Only 0.27 0.29 2.81 **,*** 
Inpatient and Ambulatory Diagnoses 0.4 0.42 3.12 **,*** 

Mean-Risk Adjustment Score 
PIP-DCG 0.98 1.07 2.58 *,**,*** 
(Standard Error) (0.008) (0.014) (0.082) — 
DCG-HCC 1.0 1.07 3.35 *,**,*** 
(Standard Error) (0.011) (0.018) (0.099) — 

*Statistically significant difference between respondents and living non-respondents at the 0.05 level, adjusted for multiple comparisons.
 

**Statistically significant difference between respondents and decedents at the 0.05 level, adjusted for multiple comparisons.
 

***Statistically significant difference between living non-respondents and decedents at the 0.05 level, adjusted for multiple comparisons.
 
1 National random sample, five small geographic area samples, and four physician group practice samples.
 

NOTE: Pair-wise statistical significance of differences by response status are determined with one-way ANOVA with Bonferroni correction for 

continuous variables and with chi-square tests for categorical variables.
 

SOURCE: Centers for Medicare & Medicaid Services: Data from the 1998 Medicare FFS Health Outcomes Survey and the Medicare Enrollment
 
Database: 1997 and 1998.
 

percent, age 85 or over, respectively), and Table 2 displays health care use rates 
more likely to be a dual enrollee than both among the three groups. There were no sta
living non-respondents and respondents tistically significant differences in total 
(19.8 versus 15.5 percent versus 10.2 per- Medicare expenditures between respon
cent, respectively). Geographic variation dents and living non-respondents. However, 
between the decedents and living non- respondents had higher physician expendi
respondents was also observed. tures than living non-respondents ($1,173 
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versus $1,051) and used more Medicare 
services, in total, and outpatient and physi
cian services, in particular (95.1 versus 
91.0 percent, 66.2 versus 62.2 percent, and 
93.6 versus 89.2 percent, respectively). In 
contrast, living non-respondents had high
er rates of SNF usage than respondents 
(3.5 versus 2.8 percent). There were no dif
ferences in the number of hospitalizations 
among these two groups; however, living 
non-respondents had more inpatient days 
on average (2.5 versus 1.7). Both groups 
scored similarly on the Charlson comor
bidity indices, indicating similar overall dis
ease burden in the year prior to survey. 
However, living non-respondents’ PIP
DCG and DCG-HCC risk scores were 7-9 
percent higher, signifying higher predicted 
Medicare expenditures in the year they 
were surveyed. 

As expected, decedents were vastly dif
ferent from the other two response groups 
and represented a substantially sicker 
group with higher medical expenses. In 
comparison with respondents and living 
non-respondents, decedents had substan
tially higher rates of medical care utiliza
tion and incurred substantially higher 
Medicare expenditures. Total Medicare 
expenditures for decedents were six times 
the level of expenditures for respondents 
and living non-respondents ($23,804 ver
sus $4,014 and $4,125, respectively). This 
pattern held for each type of service, i.e., 
inpatient, outpatient, home health, etc. 
Decedents experienced more episodes of 
hospitalization and more inpatient days. A 
total of 24 percent of decedents were hos
pitalized three or more times during the 
year prior to their deaths. This was in 
sharp contrast to only 2 percent of respon
dents and living non-respondents. The 
mean number of inpatient days was 13.5 for 
decedents and only 1.7 and 2.5 days for 
respondents and living non-respondents, 
respectively. Decedents also had signifi

cantly worse health status. The significant
ly higher Charlson comorbidity scores 
(3.12 for decedents versus 0.4 for all oth
ers) indicated that both a greater percent
age of decedents had comorbid conditions 
and they had a greater number of comor
bid conditions. The PIP-DCG and DCG
HCC risk scores were two and one-half and 
three and one-third times higher than for 
the other two groups, respectively. 

Response Propensity Modeling 

Respondents’ PCS and MCS scores were 
weighted for non-response by the inverse 
of the response probabilities derived from 
a logistic regression model. To choose the 
best response propensity model, we evalu
ated five models with various measures of 
health status. These models are displayed 
in Table 3. Each model was estimated for 
living non-respondents and for all non-
respondents, including decedents. We 
started with the basic demographic model 
that included sex, race, age, program 
enrollment, and geographic regions. This 
model is relevant for studies that do not 
have access to secondary Medicare data. 
The overall fit for the basic demographic 
model yielded a chi-square value of 352.11 
and a Pseudo R2 of 0.035. 

We then added one health status mea
sure at a time and with each addition 
assessed model fit, Pseudo R2, and per
formed a likelihood ratio test to determine 
whether the new model was an improve
ment on the reduced form demographic 
model. A likelihood ratio test, which 
employs the G-statistic, was used to evalu
ate the superiority of the reduced form 
model relative to the full model. P-values of 
less than 5 percent led to the conclusion 
that the tested model was an improvement 
over the demographic mode. Using the chi-
square test, Pseudo R2 and G-statistic as 
our measures of overall model fit, Model 1 
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Table 3 

Medicare FFS Health Outcomes Survey Eligibles1 Alternative Health Status Logistic Regression
 
Models for Estimating Likelihood of Response (Deceased Included): 1998
 

Model 1 Model 2 Model 3 Model 4 Model 5 
Variable Odds Ratio Odds Ratio Odds Ratio Odds Ratio Odds Ratio 

Intercept  ** ** ** ** ** 
Female *0.91 0.92 0.93 0.94 0.95 
Black **0.66 **0.65 **0.67 **0.67 **0.66 
Other Non-White 0.96 0.95 0.95 0.97 0.94 
Under 65 Years **0.64 **0.64 **0.64 **0.65 **0.65 
75-84 Years 0.92 *0.89 **0.84 **0.82 **0.83 
85 Years+ **0.58 **0.55 **0.48 **0.46 **0.48 
Originally Disabled 0.84 *0.79 **0.72 **0.69 **0.71 
Medicaid *0.83 **0.77 **0.73 **0.71 **0.72 
Midwest Region **1.68 **1.60 **1.68 **1.69 **1.64 
South Region 1.01 0.98 1.00 1.00 1.00 
West Region 0.91 0.90 0.92 0.93 0.92 

PIP-DCG Score **0.73 — — — — 

DCG-HCC Risk Score — **0.81 — — — 

Charlson Inpatient Index — — ***0.84 — — 

Charlson Inpatient+Outpatient Index — — — **0.87 — 

Total Medicare Expenditures — — — — **1.00 

Overall Chi-Squared **474.44 **456.18 **455.93 **368.17 **417.03 
Pseudo R2 0.047 0.045 0.045 0.037 0.042 
G-Statistic2 **449.443 **101.619 **101.184 **16.034 **63.585 

*Significant at p=<0.05 level.
 
**Significant at p=<0.01 level.
 
1 National random sample, five small geographic area samples, and four physician group practice samples.
 
2 G-statistic for comparison with reduced form demographic model.
 

NOTES: N= 9,568. Excludes beneficiaries without a complete set of FFS claims over the prior year. Northeast Region is omitted region in the multi
variate regression.
 

SOURCE: Centers for Medicare & Medicaid Services: Data from the 1998 Medicare FFS Health Outcomes Survey and the Medicare Enrollment
 
Database: 1997 and 1998.
 

(chi-sq-474.44; Pseudo R2=0.047; G=449.443, 
p<0.0001), which included the PIP-DCG 
score as a measure of health status, gave 
the best claims-based predictor of survey 
response. One possible reason is that the 
PIP-DCG score is a better indicator of the 
disease severity than the DCG-HCC risk 
score, which contains inpatient and ambu
latory care diagnoses, since it focuses only 
on hospitalizations. 

Table 4 displays the preferred model for 
estimating the likelihood of response 
(including deceased non-respondents). We 
observed that all but five of the character
istics in the model were associated with 
the probability of response at the 0.05 level 

of significance or better (Table 4). The fol
lowing demographic characteristics reduced 
the probability of responding to the FFS 
HOS: being female (9 percent less likely 
than males), black persons (34 percent less 
likely than white persons), young disabled 
or those whose age is under 65 (36 percent 
less likely than Medicare beneficiaries age 
65-74 years), and age 85 or over (42 per
cent less likely to respond than Medicare 
beneficiaries age 65-74). Enrollment in 
Medicaid significantly reduced the likeli
hood of responding to the survey. 
Beneficiaries residing in the Midwest 
region of the United States were signifi
cantly more likely to respond compared 
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Table 4 

Medicare FFS Health Outcomes Survey Eligibles1 Logistic Model of Estimating Likelihood of
 
Response: 1998 


Variable 
Deceased Included2 

Odds Ratio 
Deceased Excluded3 

Odds Ratio 

Female 
Black Race 
Other Non-White Race 
Under 65 Years 
75-84 Years 
85 Years+ 
Originally Disabled 
Medicaid 
Midwest Region 
South Region 
West Region 

*0.91 
**0.66 

0.96 
**0.64 

0.92 
**0.58 

0.84 
*0.83 

**1.68 
1.01 
0.91 

*0.90 
**0.66 

0.96 
**0.61 
*0.88 

**0.58 
**0.74 
**0.78 
**1.71 

0.99 
0.90 

PIP-DCG Risk Score **0.73 *0.93 

Overall Chi-Squared (p-value) 
Pseudo R 2 

474.44 (0.0001) 
0.047 

298.613 
0.031 

(0.0001) 

*Significant at p<0.05 level.
 

**Significant at p<0.01 level.
 
1 National random sample, five small geographic area samples, and four physician group practice samples.
 
2 N=9,568.
 
3 N=9,215.
 

NOTES: Excludes beneficiaries without a complete set of FFS claims over the prior year. Northeast Region is the omitted region in the multivariate
 
regression. 

SOURCE: Centers for Medicare & Medicaid Services: Data from the 1998 Medicare FFS Health Outcomes Survey and the Medicare Enrollment 
Database: 1997 and 1998. 

with beneficiaries residing in the 
Northeast. In addition, increases in PIP
DCG scores suggesting poorer health sta
tus led to substantial reductions in the 
probability of being a respondent. A similar 
pattern of effects was found when dece
dents were excluded, although this model 
had a slightly poorer overall fit. While the 
model chi-square values were highly sig
nificant due to the large sample size, the 
pseudo R2 values were small. 

Imputation of PCS and MCS Scores 
for Non-Respondents 

Using demographic, program enroll
ment, and geographic characteristics 
together with the PIP-DCG score as pre
dictors, we estimated regression models 
predicting PCS and MCS scores for 
respondents. In a second step, we used the 
coefficients from this model to impute the 
scores for non-respondents. Table 5 pre

sents the regression modeling results. PCS 
scores were predicted to be about 2 points 
lower for females, more than 10 points 
lower for young Medicare beneficiaries 
with disabilities (under age 65) compared 
with beneficiaries age 65-74, and almost 7 
points lower for elders age 85 or over com
pared with those age 65-75. Beneficiaries 
originally entitled to Medicare due to dis
ability were predicted to have scores 9 
points lower than Medicare beneficiaries 
aging into the Medicare Program. 
Additionally, a 1-unit increase in the PIP
DCG score lowered the PCS score by 
about 4 points. 

Similar characteristics affected MCS 
scores, but exerted less influence. 
Beneficiaries entitled to Medicare because 
of disability (under age 65) and elders age 
85 or over were predicted to have MCS 
scores 11 and 3 points lower than those age 
65-74, respectively. Beneficiaries originally 
disabled were predicted to have scores 
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Table 5 

Medicare FFS Health Outcomes Survey Respondents1 Regression Models Used for Imputing 

SF-36® Scores: 1998
 

Physical Component Summary Score Mental Component Summary Score 
Parameter Parameter 

Variable Estimate Estimate 

Intercept **47.11 **54.20 
Female **-2.21 *-0.53 
Black Race -0.49 -1.21 
Other Non-White Race 0.14 -1.05 
Under 65 Years **-10.15 **-10.55 
75-84 Years **-3.56 **-0.93 
85 Years+ **6.91 **-3.27 
Originally Disabled **-9.05 **-2.81 
Medicaid -0.95 **-2.82 
Midwest Region -0.32 **1.36 
South Region -0.28 0.37 
West Region 0.30 **1.41 
PIP-DCG Risk Score **-4.00 **-1.91 

R2 0.18 0.13 
F-Value 111.39 74.62 
P >F 0.0001 0.0001 

*Significant at p<0.05 level.
 

**Significant at p<0.01 level.
 
1 National random sample, five small geographic area samples, and four physician group practice samples.
 

NOTES: N=6,267. Excludes beneficiaries without a complete set of FFS claims over the prior year. Northeast Region is the omitted region in the 

multivariate regression. 

SOURCE: Centers for Medicare & Medicaid Services: Data from the 1998 Medicare FFS Health Outcomes Survey and the Medicare Enrollment 
Database: 1997 and 1998. 

lower by about 3 points compared with 
scores predicted for those who age into the 
Medicare Program. Dual Medicare-
Medicaid enrollees had a stronger effect 
on the mental health component score, 
decreasing the MCS score on average by 
2.8 points, whereas respondents from the 
Midwest and West had higher scores com
pared with respondents in the Northeast 
region. The PIP-DCG score also had a 
smaller effect on MCS scores with a 1-unit 
increase leading to about a 2-point 
decrease. The two models explained 18 
and 13 percent, respectively, of the vari
ance in the component scores. 

Comparison of Weighted and Imputed 
MCS and PCS Scores 

Table 6 compares the unweighted mean 
PCS and MCS scores with mean scores 
adjusted for non-response and presented 
separately for the inclusion and exclusion 
of decedents. For Medicare FFS HOS 

respondents, the mean PCS score was 
38.38. This was lower than the general pop
ulation mean because Medicare enrolls an 
aged and disabled population. The mean 
MCS score was 50.89, which approximates 
the norm for the general U.S. population. 
Adjusted for non-response with propensity 
weights, the mean PCS score declined by 
0.39 points with the deceased excluded as 
non-respondents. Including decedents, 
there was a slightly larger downward 
adjustment (0.63 points). When imputed 
scores were used for all living beneficiaries, 
the average PCS score declined by 0.45 
points. Including the deceased as non-
respondents, there was a 0.74 point decline 
in the average PCS score. 

The MCS scores exhibited even smaller 
changes. Adjusted for non-response with 
propensity weights, the mean MCS scores 
declined by 3/10ths of a point when dece
dents were excluded and by just under 
one-half of a point when decedents were 
included. The mean MCS score was 0.37 
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points lower with imputation for living non-
respondents, and 0.51 points lower when 
decedents were included. 

CONCLUSIONS 

The overall response rate for the 
Medicare FFS HOS was 65.5 percent when 
Medicare beneficiaries who died prior to 
survey administration were included as 
non-respondents. This rate is not unusual 
for contemporary mail surveys, but raises 
questions about how representative the 
observed health status results are for the 
FFS sample as a whole. In this article, we 
used two different approaches to estimate 
the likely degree of bias in PCS and MCS 
scores attributable to non-response. 

The two approaches—weighting by the 
inverse of the response propensity and 
regression-based imputation of missing 
scores—gave nearly identical estimates of 
non-response bias. PCS scores were esti
mated to be 0.74 points lower and MCS 
scores 0.51 points lower after adjustment 
for non-response through imputation and 
0.63 and 0.46 lower, respectively, after 
adjustment with propensity weighting. 
These levels are comparatively small for 
component scores with SDs of 10 points. 

The degree of non-response bias in any 
survey is a function of the (unknown) magni
tude of the difference in scores between 
respondents and non-respondents, and the 
proportion of non-respondents. Non-respon
dents who were alive at the time of survey 
administration comprised 30 percent of the 
original sample, but were estimated to have 
component scores that were only slightly 
lower than those for respondents. Decedents, 
on the other hand, were predicted to have 
considerably poorer health status than 
respondents, but comprised only 3.8 percent 
of the sample. As a result, the amount of bias 
jointly contributed by these two groups of 
non-respondents was comparatively small. 

There is little doubt that FFS survey 
respondents, living non-respondents, and 
decedents are different in many respects. 
We found several differences among these 
three groups in terms of demographic and 
enrollment characteristics. One of the 
strengths of our analysis is that we were 
able to examine Medicare claims data for 
all beneficiaries even if they did not com
plete the HOS. The groups also differed 
with respect to claims-based alternative 
indicators of health status, including the 
prevalence of chronic health conditions, 
morbidity and mortality indices, and 
expenditure-based risk indices. These 
alternative indicators yielded a consistent 
pattern of results—health status was most 
favorable for respondents, slightly less 
favorable for non-respondents who were 
alive, and considerably worse for dece
dents. 

The usefulness of regression-based 
imputation depends heavily on the avail
ability of predictors that are strongly asso
ciated with outcomes. Our imputation 
models explained only 13-18 percent of the 
variance in the component scores. As a 
result, the range of scores predicted by the 
model may have been fairly restricted. We 
found that the risk-adjustment scores for 
future medical expenditures were more 
highly correlated with the PCS and MCS 
than the cruder Charlson indices. When 
health status measures were individually 
evaluated, the model with the PIP-DCG 
risk-adjustment score produced the best fit 
for purposes of our study and was chosen 
for both response propensity weighing and 
imputation. One possible explanation for 
its superiority is that the PIP-DCG score 
measures severity of medical conditions as 
it is based on hospitalizations. It seems that 
addition of outpatient data is not particular
ly helpful in achieving better prediction for 
the outcomes in this study. This finding 
does not imply that the PIP-DCG model 
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would outperform other models in terms 
of predicting future expenditures for 
Medicare risk-adjusted payment purposes. 

The utility of the response propensity 
approach also depends on how closely our 
equation approximates the actual non-
response mechanism in the FFS HOS. Our 
model strongly suggests that poor health 
decreases the likelihood of responding 
because the PIP-DCG and other surro
gates for health status, such as age and dis
ability, were significant explanatory vari
ables. However, the decision to complete 
the HOS survey is likely to be a complex 
one that also depends on situational fac
tors, attitudes, and psychological traits. 
Other reasons for non-response by older 
adults include such factors as unfamiliarity 
with surveys, the cognitive tasks imposed 
by the instrument, privacy concerns, resis
tance to participation in government-spon
sored research, the unavailability of prox
ies, and the belief that the survey was not 
salient for those who do not have serious 
health problems. Adding measures for 
these factors might have improved the fit 
of the response propensity model and 
could have altered our estimates of the 
amount of bias. 

An additional limitation is that most of 
the analyses were performed on the sam
ple of FFS HOS eligibles with a full set of 
Medicare claims. Those with at least 1 
month of HMO enrollment or Medicare as 
a secondary payer, as well as those without 
consistent coverage by Medicare Part A 
and B were excluded. These beneficiaries 
could be systematically different from 
those that were retained. 

While the true extent of non-response 
bias in the HOS FFS cannot be deter
mined, our analyses suggest that the bias 
is likely to be small. This is particularly 
true if decedents are classified as ineligi
ble. When non-response adjustments are 

desired, our models indicate that response 
propensity weighting and imputation yield 
adjusted means that are very similar. 
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TECHNICAL NOTE 

Construction of the Charlson 
Comorbidity Index and the DCG-HCC 
and PIP-DCG Scores for Medicare 
FFS Beneficiaries Selected for the 
1998 FFS HOS 

This technical note provides a descrip
tion of three claims-based measures of 
health status used to study non-response 
bias: the Charlson comorbidity index, the 
PIP-DCG risk score, and the DCG-HCC 
risk score. It should be noted that the 
DCG-HCC model is not identical to the 
CMS-HCC model used for M+C reim
bursement, but they are closely related. 
Both are prospective, using the prior year’s 

diagnoses to predict expenditures, and 
they both utilize the same underlying diag
nostic classification and demographic cate
gories. But the CMS-HCC model includes 
a smaller number of diagnostic categories 
that were selected for use in M+C pay
ments. 

Demographic, program participation, 
and HMO enrollment information for 1997 
and 1998 was obtained from the Medicare 
EDB. Principal and secondary diagnoses, 
service utilization, and Medicare expendi
ture data were extracted from the 1997 and 
1998 100 percent Medicare provider analy
sis and review files that contain inpatient 
hospital services, and the 100 percent 
national claims history standard analytic 
files that contain hospital outpatient, SNF, 
home health, hospice, and DME services. 

Since the risk-adjustment indices 
require 12 months of data to predict future 
Medicare expenditures, we used 1 year as 
the timeframe for creating a comprehen
sive health profile for all three health status 
measures. The FFS HOS sampling frame 
was constructed based on a March 5, 1998, 
writeoff of the EDB. The FFS HOS was 
administered on a staggered schedule. 
Mailing dates varied for the 10 different 
subsamples ranging from May 1998
January 1999. We used the date of the first 
mailing for each sample to calculate a back-
ward-looking 12-month period for selecting 
claims. For people who died in the months 
between the survey frame construction 
and the actual survey mailing date 
(N=379), we examined claims with the dis
charge or service date falling into the peri
od of 12 months preceding the date of 
death. 
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