
 

 

     

      
     

     
     

 
        

     
 

     

     

    
 

      

    
 

      

 
      

       
       

    
    

      
 
 

       
      

 
     

 

     
     

 
     

      
 

      
      

     
     

 
 

      
 

 
 
 

       
     

       
 

     
      

 

 

Overview of the SEER—Medicare Health Outcomes 

Survey Linked Dataset
 

Anita Ambs, M.P.H., Joan L. Warren, Ph.D., Keith M. Bellizzi, Ph.D., M.P.H., Marie Topor, 

Samuel C. (Chris) Haffer, Ph.D, and Steven B. Clauser, Ph.D., M.P.H.
 

The Surveillance, Epidemiology, and End 
Results (SEER)—Medicare Health Out
comes Survey (MHOS) links cancer registry 
data with survey data from Medicare man
aged care enrollees. The linked file includes 
clinical information about the cancer with 
self-reported data about symptoms, func
tional status and health–related quality of 
life (HRQOL) for Medicare managed care 
enrollees. This article provides a description 
of the SEER-MHOS data as a tool to study 
cancer among Medicare enrollees. In order 
to highlight the strengths of the database, we 
also present some descriptive statistics from 
the database. 

intrODUCtiOn 

Although cancer strikes both young and 
old, it is well recognized in the medical com
munity that the disease disproportionately 
affects the elderly. Almost 60 percent of 
incident cases (all sites combined) occur in 
males and females age 65 or over (Surveil
lance Research Program, National Cancer 
Institute, 2003). Of the 10.8 million prevalent 
cancer population, 60 percent (6.5 million) of 
cancer survivors are age 65 or over (Surveil
lance, Epidemiology, and End Results Pro
gram, 2007). Forty-three percent of these 
6.5 million elderly males and females with 
cancer survive more than 10 years and 17 
percent of them survive more than 20 years 

Anita Ambs, Joan L. Warren, Keith Bellizzi, and Steven B. Clauser 
are with the National Cancer Institute (NCI). Marie Topor is with 
IMS. Samuel C. (Chris) Haffer is with the Centers for Medicare 
& Medicaid Services (CMS). The statements expressed in this 
article are those of the authors and do not necessarily reflect the 
views or policies of NCI, IMS, or CMS. 

from their initial diagnosis (Surveillance, 
Epidemiology, and End Results Program, 
2007). Although age-adjusted cancer inci
dence rates in the U.S. have declined sig
nificantly from 1995-2004 (Ries et al., 2007), 
the number of people newly diagnosed with 
cancer is expected to increase because of 
population growth and the aging of the U.S. 
population. It is estimated that the number 
of persons with cancer will double by the 
year 2050 (Edwards et al., 2002). 

The burden that cancer places on the 
U.S. population has resulted in much inter
est in assessing cancer treatment and 
outcomes, especially for older persons. A 
number of population-based studies have 
used secondary data to evaluate patterns 
and quality of care, outcomes, and health 
care costs for elderly persons with cancer. 
One aspect of the cancer experience of 
older people that cannot be addressed with 
studies based on available secondary data, 
however, is HRQOL. Data from pediatric 
and young adult cancer populations show 
that cancer and its treatment can result in 
years of physical and mental distress for 
some individuals (Robison, 2005; Zabora 
et al., 2001; Oeffinger et al., 2006), but lit
tle is known about how cancer treatment 
affects HRQOL in the elderly. Moreover, 
the elderly population differs from younger 
groups in a number of respects, includ
ing the fact that they have higher levels 
of comorbidities that may affect HRQOL 
even in the absence of a cancer diagnosis. 
The addition of a cancer diagnosis to other 
health conditions may have an interactive 
affect on HRQOL. The role of comorbidity 
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on HRQOL is an emerging area of research 
interest only recently receiving attention 
among investigators (Bellizzi and Row
land, 2007; Lichtman, Balducci, and Aapro, 
2007; Rao and Demark-Wahnefried, 2006; 
Aziz and Bellizzi, 2008; Yancik et al., 1996; 
Extermann, 2007; Hewitt, Rowland, and 
Yancik, 2003). 

In 1998, CMS began to monitor the 
quality-of-care provided by Medicare man
aged care plans through the MHOS. The 
MHOS was designed to gather valid, reli
able, and clinically meaningful data on 
health outcomes, including functional sta
tus, comorbid conditions, symptoms, and 
HRQOL for the approximately 8.3 million 
Medicare managed care enrollees, who 
account for 19 percent of Medicare benefi
ciaries in 2007 (U.S. Department of Health 
and Human Services, 2008). MHOS data 
provide a unique opportunity to assess 
HRQOL for patients with selected clinical 
conditions, including cancer. 

To assess HRQOL for cancer patients, 
NCI and CMS have collaborated to link the 
MHOS with cancer registry data from the 
SEER program of population-based regis
tries (Espey et al., 2007). This linked data-
set provides a powerful and efficient way 
to collect data on HRQOL of older cancer 
patients enrolled in health maintenance 
organizations (HMOs). 

Overview 

Data Sources 

SEER 

The SEER program collects information 
about all newly diagnosed cancer (inci
dent) cases in populations within defined 
geographic areas. The program, which 
began in 1973, now includes registries that 
cover about 26 percent of the U.S. popula
tion. Detailed information can be found at 

http://seer.cancer.gov/. The SEER areas 
include Connecticut, Hawaii, Iowa, New 
Mexico, Utah, Kentucky, Louisiana, New 
Jersey, California, the metropolitan areas 
of Detroit, Atlanta, Seattle-Puget Sound, 
and rural Georgia. Data collection for some 
registries, Kentucky, Louisiana, New Jer
sey, and greater California, began in 2000. 
The information collected by the registries 
includes patient’s age, sex, race, and mari
tal status. Information about the cancer 
consists of the month and year of diagno
sis, the site, behavior, and stage. Staging 
in the SEER data is based on classification 
schemata that vary by cancer site and year 
of diagnosis. These methods include SEER 
historic staging and American Joint Com
mittee on Cancer staging system, the latter 
available for all cancers other than lym
phoma and leukemia. The SEER historic 
staging variable consists of the categories 
of in situ, localized, regional, distant and 
unstaged and can be used to track trends 
in stage over time. SEER registries also col
lect information about surgical and radia
tion treatment recommended or provided 
within 12 months of diagnosis. Informa
tion about chemotherapy is not reported 
because of concerns about under ascertain
ment. Followup is limited to vital status, 
and cause of death, if applicable. The data 
collected by the registries comes primar
ily from medical records and reports from 
health professionals. The registries do not 
collect information on non-melanoma skin 
cancer, use of screening, or how the can
cer was detected, cancer recurrence or pro
gression, sequela of disease or treatment, 
or cancer-specific symptoms related to 
HRQOL (Warren et al., 2002). 

MHOS 

The National Committee for Quality 
Assurance began the MHOS in 1996 under 
contract to CMS. The original intent of 
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the MHOS was to measure health out
comes of Medicare beneficiaries who are 
enrolled in Medicare Advantage (previ
ously Medicare+Choice) health plans for 
use in monitoring plan performance and 
improving health outcomes. The MHOS 
includes a 95-item core questionnaire 
that is administered to 1,000 randomly 
selected beneficiaries including institution
alized and disabled beneficiaries who were 
members of the participating managed 
care organization (MCO) in the Medicare 
Advantage program. In plans with fewer 
than 1,000 enrollees, all eligible members 
were surveyed. A baseline survey was 
administered to the first cohort in May 
1998, and a followup survey was adminis
tered to the same cohort in spring 2000. A 
new cohort is randomly selected each year 
for baseline measurement and a 2-year 
followup assessment. 

Since 1998, CMS has conducted 10 base
line surveys and 8 followup surveys. The 
MHOS data used for the SEER-MHOS 
project include people who were selected 
to respond to the MHOS between 1998
2001 and their 2-year followup surveys, 
if available. These years were selected 
as it allowed us to use an established link 
between Medicare enrollment data and per
sons in SEER. The core MHOS survey con
tains questions related to demographics, 
socio-economic status, health problems, 
functional status (activities of daily living 
[ADLs]), and symptoms1. It also assesses 
measures of HRQOL through the Medical 
Outcomes Study Short Form-36 (SF-36®, 
version 1). This instrument is widely used 
and has been validated in several studies, 
including many that have assessed can
cer care (Turner-Bowker et al., 2002). As 
shown in Table 1, the SF-36® has eight 
scales, with each representing a separate 
construct of HRQOL (Jones, Jones, and 

1 The full survey is available on CMS’ Web site at http://www. 
cms.hhs.gov/. 

Miller, 2004). The eight scales provide the 
basis for calculating two summary mea
sures, the physical component summary 
(PCS) and the mental component summary 
(MCS). Scores on the two summary mea
sures include data from all eight scales, but 
vary by the order in weight applied to each 
scale. The PCS score is mostly determined 
by the physical functioning, role-physical, 
bodily pain, and the general health scales. 
The MCS is mostly determined by the 
mental health, role-emotional, social func
tioning, and vitality scales. 

The SF-36® uses norm-based scaling, 
meaning that scores on the instrument are 
standardized using an algorithm that builds 
in normative values for the U.S. population. 
Thus, all scores above or below 50 can be 
interpreted as above or below the general 
population norm. Moreover, because the 
standard deviations for each scale are equal
ized at 10, it is relatively easy to see exactly 
how far above (or below) the mean any par
ticular score is in standard deviation units 
(Ware et al., 2004). This aspect of the SF-36® 

is a major advantage over other HRQOL 
instruments used in this type of research, 
because other instruments typically do not 
allow direct comparisons to U.S. popula
tion norms. The extensive self-reported 
information on the MHOS can be used to 
compare HRQOL differences between can
cer survivors, cancer patients, and the gen
eral elderly population enrolled in MCOs, 
as well as differences within these groups 
by demographic, socio-economic status, 
and type of MCO health plan. The avail
able information on the MCO health plans 
include type of plan, the plan’s State, name, 
and organization name, Medicare product 
name, and CMS region. It also includes 
information on the population of people it 
served by MCO. In addition, information 
on the health plan’s start date, duration of 
the plan contract, and duration of the health 
plan categories are also available. 
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Table 1
�

Medical Outcomes Study Short Form SF-36®
�

Scale	 Description 

Physical	Component	Summary		 	Summary	measure	which	includes:		physical	functioning,	role-physical,	bodily	pain,	vitality,	 
social	functioning,	role	emotional,	mental	health,	and	general	health. 

Physical	Functioning		 	Ten	questions	asking	for	ratings	of	the	extent	to	which	the	respondent’s	health	limits	them	in	 
their	performance	of	physical	activities. 

Role-Physical	 	Four	questions	asking	the	extent	to	which	the	physical	health	of	the	person	completing	the	 
scale	limits	them	in	their	work	or	other	usual	activities	in	terms	of	time	and	performance. 

Bodily	Pain		 	Two	questions	asking	for	the	severity	of	pain	experienced	by	the	respondent	and	for	the	 
extent	to	which	pain	interferes	with	normal	work,	including	work	outside	the	home	and	 
housework. 

General	Health		 	Five	questions	that	ask	the	individuals	to	rate	their	current	health	status	overall,	their	 
susceptibility	to	disease,	and	their	expectations	for	health	in	the	future. 

Mental	Component	Summary		 	Summary	measure	which	includes:	mental	health,	role-emotional,	social	functioning,	vitality,	 
general	health,	bodily	pain,	role-physical,	and	physical	functioning. 

Vitality		 	Four	questions	asking	for	subjective	well-being	ratings	in	terms	of	energy	and	fatigue 

Social	Functioning	 	Two	questions	on	limitations	in	normal	social	functioning	due	specifically	to	health-related	 
problems. 

Mental	Health	 	Five	questions	about	the	frequency	of	feelings	representing	the	4	major	mental	health	 
dimensions. 

Role-Emotional	 	Three	questions	about	whether	emotional	problems	have	interfered	with	accomplishments	 
at	work	or	other	usual	activities	in	terms	of	time,	as	well	as	performance. 

SOURCE:	National	Committee	for	Quality	Assurance.	Healthcare	Effectiveness	Data	and	Information	Set	(HEDIS®)	2000	Volume	6:	Specifications	for	 
the	Medicare	Health	Outcomes	Survey.	Washington,	DC.	2000.	 

The MHOS contains limited information 
about cancers; there are only questions 
that ask if the person has been diagnosed 
with any of the major cancers (colorectal, 
lung, breast, and prostate). Other than this, 
the survey instrument does not identify 
persons with specific cancers. Additionally, 
no questions related to the nature of initial 
treatment, length of time between diagno
sis and survey administration, and severity 
of cancer as measured by stage of disease 
are included in the survey. 

linkage of MHOS and Seer 

The linkage of MHOS and SEER data 
was accomplished by using an existing 
file that links persons in the SEER data 
to Medicare’s Master Enrollment File. 
This existing file was initially constructed 
for the SEER-Medicare linked database, 

another collaborative project between CMS 
and NCI (http://healthservices.cancer.gov/ 
seermedicare/). The linkage of SEER cases 
to Medicare’s Enrollment File is based 
on an algorithm that involved a match of 
a respondent’s Social Security number 
(SSN), sex, last name, first name, and 
month of birth. In the absence of a match 
on the SSN, respondents were matched on 
their last name, first name, sex, and month 
of birth. This algorithm required an agree
ment between 7 or 8 digits of the SSN or 
a match on two or more of the following 
identifiers: year of birth, day of birth, mid
dle initial, and date of death (month and 
year). For persons in the SEER data age 
65 or over, 93 percent were matched to 
Medicare’s enrollment data. For persons 
found in both data sources, a SEER-Medi
care crosswalk file was created that linked 
each person’s unique SEER case number 
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to their Medicare health insurance claim 
number (HICNUM). 

To create the SEER-MHOS linked data
base, we took the HICNUMs from MHOS 
respondents and attempted to match these 
numbers to HICNUMs for persons in the 
SEER-Medicare crosswalk file. Persons 
found in the MHOS group who were found 
in the SEER-Medicare crosswalk were clas
sified as cancer cases. Those who were not 
matched to the SEER-Medicare data were 
considered possible controls. 

Seer-MHOS analytic File 

Using this linked SEER-MHOS database, 
NCI and CMS have constructed a file that 
is designed to meet the analytical needs of 
investigators who wish to use the MHOS 
data to examine cancer-related issues. 
This file includes only persons who have 
responded to at least one MHOS survey 
for persons with and without cancer. Up to 
eight records per person may be available 
in this file, in the case of individuals who 
were included in the MHOS sample every 
year and responded to all four baseline and 
followup surveys. Figure 1 provides a flow 

Figure 1
�

Number of Patients in MHOS (1998-2001)
�
All Ages
�

Survey	 
Before1	 
Cancer*	 

(n	=	6,523) 

All	Surveys	 
Before	 
Cancer	 

(n	=	1,689) 

Surveys	 
Before	and	 

After		 
Cancer	 

(n	=	1,930) 

All	Surveys	 
After	 
Cancer	 

(n	=	7,993) 

One	MHOS	 
Survey	 

(n	=	95,226) 

Two	or	More		 
MHOS	 
Surveys		 

(n	=	58,038) 

One	MHOS	 
Survey	 

(n	=	254,196) 

Two	or	More		 
MHOS	 
Surveys		 

(n	=	161,923) 

Survey		 
After	Cancer1	 
(n	=	13,973) 

Completed	One	or	More	 
MHOS	Survey(s) 
(n	=	676,205) 

Linked	to	SEER 
(n	=	32,120) 

Not	Linked	to	SEER 
(n	=	644,085) 

SEER	Area2 

(n	=	163,654) 

No	Cancer	Reported3 

(n	=	153,264) 

Non-SEER	Area2 

(n	=	480,898) 

No	Cancer	Reported 
(n	=	416,119) 

Two	or	More		 
MHOS	Surveys		 
(n	=	11,612) 

One	MHOS	 
Survey	 

(n	=	20,508) 

1	Cancer	status	could	not	be	determined	for	12	patients. 
2	467	patients	resided	in	a	SEER	area	at	time	of	survey,	and	completed	at	least	one	survey	while	residing	outside	of	a	SEER	area. 
3	1,869	patients	did	not	answer	the	question	“Has	a	doctor	ever	told	you	that	you	had	any	cancer	(other	than	skin	cancer)?”,	and	another	8,521	 
said	“Yes”	they	had	cancer,	but	are	not	in	the	SEER	file. 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	combined	with	 
Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	Medicare	Health	Outcomes	Survey	(MHOS).		The	linked	 
SEER-MHOS	dataset	includes	four	MHOS	cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	2001	and	 
2003.		Data	includes	responses	from	the	first	baseline	survey	completed	per	participant. 
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chart that describes the number of people 
included in the file. For persons with can
cer, the chart provides information about 
the timing of surveys in relation to the 
cancer diagnosis. 

Not everyone who was selected for 
inclusion in the MHOS cohort agreed to 
participate in the survey. Table 2 provides 
information on the total number of surveys 
included in the MHOS sample and the 
percentage of surveys completed at base
line or followup. A completed survey was 
defined as one in which 80 percent of all 
questions had been answered. Followup 
surveys were only provided for people who 
were alive and still in the plan at the 2-year 
followup. MHOS respondents who had dis
crepancies on sex or a difference of more 
than 6 months on date of birth or date of 
death were deleted from the linked cohort 
(n=88). In addition, because the MHOS sur
vey could have been completed by a proxy 
(such as a family member or friend), an 
additional verification was done to confirm 
that the respondent was alive at the time 
of survey administration. A small number 
of respondents were deleted because their 
date of death was before their survey date 

(n=82). MHOS respondents not found in 
the crosswalk file (i.e., respondents with
out cancer) also were checked for consis
tency between date of death (if any) and 
MHOS survey date administration. As a 
result, an additional 719 respondents were 
deleted from the sample because their date 
of death was before their survey date. The 
number of postmortem surveys appears to 
be relatively large, but is still a very small 
fraction of the MHOS respondents (0.07 
percent). Approximately one-half of those 
postmortem surveys were completed by 
the respondents themselves, indicating 
an erroneous survey date. Thus, most of 
the discrepancies could be due to an erro
neous survey date or date of death in the 
Medicare file, and it was decided to exclude 
all patients with a survey date after date 
of death. 

The SEER-MHOS Analytic File includes 
demographic information obtained from 
several sources including the Enrollment 
Data Base (EDB) File maintained by CMS 
for Medicare enrollees, SEER files, and 
self-reported information. For persons with 
cancer, information from the SEER data is 
provided about the date of diagnosis and 

Table 2
�

Response Rates to the MHOS Baseline and Followup Surveys, by Cohort and Linkage to SEER 

Status: 1998 to 2003
�

	 Linked	to	SEER	Data	 Not	Linked	to	SEER	Data 

	 Number	of	Surveys		 Response	Rate	 Number	of	Surveys		 Response	Rate 

Baseline	Survey	Cohort1	 Distributed	 Completed	 Percent	 Distributed	 Completed	 Percent 

1998	 
1999	 
2000	 
2001	 

14,228	 
14,174	 
14,119	 
7,677	 

9,121	 
9,557	 
10,103	 
5,142	 

64.1	 
67.4	 
71.6	 
67.0	 

264,230	 
286,361	 
284,169	 
182,537	 

166,944	 
194,775	 
202,206	 
122,696	 

63.2 
68.0 
71.2 
67.2 

Followup	Survey	Cohort	 
2000	 
2001	 
2002	 
2003	 

4,341	 
4,220	 
3,465	 
2,329	 

3,684	 
3,477	 
2,644	 
1,878	 

84.9	 
82.4	 
76.3	 
80.6	 

84,792	 
84,079	 
83,499	 
69,129	 

72,622	 
70,336	 
66,520	 
56,723	 

85.6 
83.7 
79.7 
82.1 

1	Patients	in	more	than	one	cohort	are	counted	more	than	once	in	the	table. 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	combined	with	 
Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	Medicare	Health	Outcomes	Survey	(MHOS).	The	linked	SEER-
MHOS	dataset	includes	four	MHOS	cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	2001	and	2003.	Data	 
includes	responses	from	the	first	baseline	survey	completed	per	participant. 
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clinical information for up to 10 cancers, 
vital status information, and some census 
tract information, such as median house
hold income and education at time of first 
cancer diagnosis at age 65 or over (Warren 
et al., 2002). The file has been constructed 
in a way to facilitate the creation of cohorts. 
Respondents can be selected on a number 
of factors including cancer status, resi
dency in SEER area, and a variety of other 
survey and cancer-related indicators. In 
addition, to support both cross-sectional 
and longitudinal study designs, the file 
allows investigators to identify individuals 
who participated in multiple surveys. (A 
file layout with a data dictionary is available 
on request from the NCI authors.) 

Data Confidentiality

source. However, it is not in the public 
domain at this time and is available only 
to Federal Government scientists and col
laborators. SEER-MHOS region-specific 
data are available to SEER principal inves
tigators. Before the data become available 
to the general public, safeguards to protect 
patient and provider confidentiality, such as 
de-identification of the data, and establish
ing data use agreements, must be taken. 
NCI intends to work with CMS to develop 
a public use resource for these data in the 
near future. 

DeSCriPtive Data FrOM tHe 
Seer-MHOS 

Table 3 presents information on selected 
characteristics of all MHOS respondents, 
comparing those persons who never had a 
cancer diagnosis with cancer patients and 
stratifying by those who had completed 
surveys before and following a cancer diag
nosis. Respondent’s age, sex, and race/ 
ethnicity, were collected on the MHOS 

-The SEER-MHOS data is a valuable re 

survey, as well as on the EDB File and the 
SEER database for cancer cases. A respon
dent’s age was derived by subtracting the 
date of birth from the survey administra
tion date. If available, a respondent’s race/ 
ethnicity was constructed based on their 
self-reported information from the MHOS 
survey. Otherwise, race/ethnicity was 
obtained from the CMS database or the 
SEER File. In instances where respondents 
have multiple MHOS surveys (i.e., a base
line and a followup survey), race/ethnic
ity information was retained from the first 
survey. The race/ethnicity variable is a 
six-category variable; patients of Hispanic 
origin receive the Hispanic classification 
regardless of race. All others fall into one of 
the other categories: White, Black (or Afri
can-American), Asian (or Pacific Islander), 
American Indian (or Alaskan Native), and 
another race or multiracial (also referred to 
as other). It should be noted that the num
ber of subjects is low from certain popula
tion groups, e.g., American Indian/Alaskan 
Native, that participated in the MHOS 
survey. Because of this, stratification of 
an analysis by race/ethnicity may have 
resulted in less reliable estimates for those 
groups than for better represented groups, 
even after combining all cancer sites in an 
analysis. Marital status, income, and educa
tion were self-reported by the respondent. 

To measure the health condition of partici
pants in the MHOS survey, a comorbidity 
score was developed from a series of ques
tions on pre-existing chronic conditions, at 
the time of the survey, including hyperten
sion, coronary artery disease, congestive 
heart failure, heart attack, other heart con
ditions, stroke, pulmonary disease, bowel 
disease, arthritis, diabetes, sciatica, and 
any cancer other than skin cancer. To be 
sure the answers were based on a clinical 
diagnosis, the questions were prefaced with 
“Has a doctor ever told you that you had: ... 
the condition.” Each positive response was 
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Table 3 

Demographic Characteristics for Medicare Health Outcome Survey (MHOS) Respondents (Age 65 
or Over) With Completed Baseline Survey Before or After Their First Cancer Diagnosis, and Those 

Without Cancer 
	 
	 
	 

	 
Non-Cancer1	 
(N	=	141,194)		 

Survey	Before	 
Cancer	Diagnosis2	 

(N	=	9,827)		 

Survey	After 
Cancer	Diagnosis3 

(N	=	21,307) 

Characteristic	 Number	 Percent	 Number	 Percent	 Number	 Percent 

Age 
65-74	Years	 
75-84	Years	 
85	Years	or	Over	 

83,586	 
46,605	 
11,003	 

	59.2	 
	33.0	 
	7.8	 

5,650	 
3,501	 
676	 

	57.5	 
	35.6	 
	6.9	 

10,522	 
8,743	 
2,042	 

	49.4 
	41.0 
	9.6 

Sex 
Male	 
Female	 

57,701	 
83,493	 

	40.9	 
	59.1	 

5,298	 
4,529	 

	53.9	 
	46.1	 

10,771	 
10,536	 

	50.6 
	49.4 

Race/Ethnicity 
Unknown	 4	 0.0	 0	 0.0	 0	 0.0 
White	 
Asian	or	Pacific	Islander	 
Black	or	African-American	 
Hispanic	 
American	Indian	or	Alaskan	Native	 

110,525	 
6,871	 
8,604	 
11,833	 

785	 

	78.3	 
	4.9	 
	6.1	 
	8.4	 
	0.6	 

7,981	 
360	 
684	 
569	 
54	 

	81.2	 
	3.7	 
	7.0	 
	5.8	 
	0.5	 

17,421	 
986	 

1,227	 
1,171	 
105	 

	81.8 
	4.6 
	5.8 
	5.5 
	0.5 

Another	Race	or	Multi-Race	 2,572	 	1.8	 179	 	1.8	 397	 	1.9 

Marital Status 
Unknown	 
Married	 
Divorced/Separated	 
Widowed	 
Single/Never	Married	 

2,572	 
79,772	 
13,782	 
41,294	 
3,774	 

	1.8	 
	56.5	 
	9.8	 
	29.2	 
	2.7	 

187	 
5,806	 
973	 

2,607	 
254	 

	1.9	 
	59.1	 
	9.9	 
	26.5	 
	2.6	 

461	 
12,492	 
1,964	 
5,816	 
574	 

	2.2 
	58.6 
	9.2 
	27.3 
	2.7 

Income 
Unknown	 
<$10,000	 
$10,000	to	$19,999	 
$20,000	to	$49,999	 
$50,000	to	$79,999	 
$80,000>	 

29,872	 
18,098	 
31,134	 
47,229	 
9,823	 
5,038	 

	21.2	 
	12.8	 
	22.1	 
	33.4	 
	7.0	 
	3.6	 

1,935	 
1,134	 
2,252	 
3,375	 
723	 
408	 

	19.7	 
	11.5	 
	22.9	 
	34.3	 
	7.4	 
	4.2	 

4,377	 
2,288	 
4,745	 
7,478	 
1,560	 
859	 

	20.5 
	10.7 
	22.3 
	35.1 
	7.3 
	4.0 

Education 
Unknown	 
Less	Than	High	School	 
High	School	Graduate	 
Some	College	 
College	Graduate	 
Post	College	 

3,311	 
40,003	 
45,207	 
31,224	 
10,185	 
11,264	 

	2.3	 
	28.3	 
	32.0	 
	22.1	 
	7.2	 
	8.0	 

204	 
2,854	 
2,968	 
2,202	 
761	 
838	 

	2.1	 
	29.0	 
	30.2	 
	22.4	 
	7.7	 
	8.5	 

500	 
5,629	 
6,676	 
4,898	 
1,680	 
1,924	 

	2.3 
	26.4 
	31.3 
	23.0 
	7.9 
	9.0 

Smoking Status 
Non-Smoker	 
Former	Smoker	 
Smoker	 
Unknown	 

61,495	 
46,759	 
20,408	 
12,532	 

	43.6	 
	33.1	 
	14.5	 
	8.9	 

3,249	 
3,770	 
1,984	 
824	 

	33.1	 
	38.4	 
	20.2	 
	8.4	 

7,891	 
8,461	 
3,011	 
1,944	 

	37.0 
	39.7 
	14.1 
	9.1 

Performance Measures4	 Mean	Score 
Physical	Component	Summary	Score	(PCS)	 
Mental	Component	Summary	Score	(MCS)	 

42.3	 
51.1	 

42.1	 
51.3	 

39.9 
50.0 

1	Individuals	not	linked	to	Surveillance,	Epidemiology,	and	End	Results	(SEER),	no	self-report	of	cancer	and	lived	in	SEER	area	at	the	time	of	baseline	
 
survey.
 
2	Individuals	with	baseline	surveys	before	the	first	cancer	diagnosis.
 
3	Individuals	with	the	first	baseline	survey	after	any	cancer	diagnosis.
 
4	Overall,	96.5	percent	of	people	in	the	sample	have	PCS	and	MCS	scores.
 

NOTE:	Respondents	are	counted	once	in	the	table.	
 

p <0.0001	from	the	Chi-Square	statistics	on	demographic	characteristics	by	cancer	status.					
 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	combined	with	
 
Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	MHOS.	The	linked	SEER-MHOS	dataset	includes	four	MHOS	
 
cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	2001	and	2003.		Data	includes	responses	from	the	first	
 
baseline	survey	completed	per	participant.
 

HealtH Care FinanCing review/Summer 2008/Volume 29, Number 4 12 



 

      
 

     

 

   
     

 

      
     

 
     

       
 

       
     

      
      

      
         

      
      

         
        

   
     
        

       
      

       
     

      
      

       

      
 
 

     

       
      

 

     
 
 

      
        

     
 

 
 

      
     

 

 
     
     

   

    
 

      
    

 
     

 
 
 

      
     

       
    
       
      

     
 

assigned a point. The comorbidity score is 
the sum of all responses, and ranges from 0 
(fewest comorbidities) to 12 (most comor
bidities). The comorbidity score was reset 
to unknown if any one of the disease condi
tion questions was not answered (data not 
shown) (Smith et al., 2008). 

Survey respondents were categorized 
into four smoking groups: (1) non-smoker, 
(2) former smoker, (3) smoker, or (4) those 
with unknown smoking status. Respon
dents who reported smoking less than 100 
cigarettes in their lifetime were categorized 
as a non-smoker. Former smokers were 
those who reported smoking 100 cigarettes 
or more over their lifetime but were not 
currently smoking and had not smoked in 
the past 6 months (Hays et al., 2008). 

Table 3 presents data on the number of 
respondents with and without cancer. For 
persons with cancer, the data are divided 
into those who completed a survey before 
and after a cancer diagnosis. The non-can
cer group includes only persons who lived 
in a SEER area at the time of the baseline 
survey. The non-cancer group in the SEER 
area is similar to non-cancer cases living 
in non-SEER areas other than those peo
ple in the SEER area are more likely to be 
Latino or Asian and less likely to be White. 
In addition to demographic information, 
Table 3 includes information about the 
mean range of scores for the PCS and MCS. 
The PCS mean score ranges from 39.9 to 
42.3, below the general population mean of 
50. The MCS mean score is slightly above 
the general population mean and ranges 
from 50.0 to 51.3. Table 3 also notes the per
centage of unknown values in each variable 
in the table. Item non-response for most 
variables is less than 2 percent, except for 
income, which has a non-response averag
ing about 21 percent, and smoking status, 
which is missing in approximately 9 percent 
of cases. Work by McCall and colleagues 
(2004) have noted that non-response bias 

in the survey is relatively modest, in spite 
of differences in response rates in baseline 
and followup surveys, and differential item 
non-response. 

Table 4 includes information about the 
number of persons who have responded 
to at least one MHOS survey by specific 
type of cancer. The table presents informa
tion for all cancer patients who completed 
a baseline survey as well as the number of 
cancer patients who completed a baseline 
survey prior to their cancer diagnosis. For 
persons with multiple cancers, data are pre
sented for the first cancer reported in the 
SEER data. Data on the number of cancer 
cases is presented differently in Table 5. 
This table provides information about the 
number of respondents that have com
pleted the survey by stage for persons with 
colorectal, lung, breast, and prostate can
cers. Tables 4 and 5 show that the SEER
MHOS Analytic File has a sufficiently large 
sample size to examine some questions 
related to cancer treatment and outcomes 
both cross-sectionally and longitudinally. 
This is especially true for the most com
mon cancers, prostate, breast, colorectal, 
and lung. 

We provide three examples of functional 
measures available in the SEER-MHOS 
data. In Figure 2, we used information from 
MHOS to compare the self-reported ADL 
status of cancer respondents who com
pleted the survey before their cancer diag
nosis to those who completed the survey 
after their cancer diagnosis. The data show 
that ADLs are more difficult to perform for 
persons who completed the survey after a 
cancer diagnosis. We performed a similar 
analysis of self-reported depression in rela
tion to the timing of the cancer diagnosis 
and compared with Medicare beneficiaries 
who do not have cancer (Figure 3). The 
data show that those who completed the 
survey after their first cancer diagnosis 
were slightly more depressed than their 
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Figure 2
�

Activities of Daily Living Distribution, by Cancer Diagnosis Status
�
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NOTES:	Pre-diagnosis	(pre-dx)	=	responded	to	Medical	Health	Outcome	Survey	(MHOS)	survey	before	cancer	diagnosis.	Post-
diagnosis	(post-dx)	=	responded	to	MHOS	survey	after	cancer	diagnosis.	All	results	reported	are	statistically	significant;	P	value	 
<0	.0001	from	the	Chi-Square	statistics. 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	 
combined	with	Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	MHOS.	The	linked	SEER-
MHOS	dataset	includes	four	MHOS	cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	 
2001	and	2003.		Data	includes	responses	from	the	first	baseline	survey	completed	per	participant. 

pre-diagnosis status or compared with 
non-cancer cases. Figure 4 presents infor
mation on comorbidity scores based on a 
count of selected chronic conditions. One 
can see that among those who completed 
the survey after their first cancer diagnosis, 
the percent of respondents who reported 
having four or more comorbidities was 
somewhat higher compared with cancer-
free patients and patients who did not have 
cancer at the time of survey administra
tion. Smith et al. (2008) further discuss the 
role of comorbidity and HRQOL for cancer 
patients. These examples show how MHOS 
data from a group of elderly Medicare ben

eficiaries who do not have cancer can be 
used to evaluate the status of elderly ben
eficiaries with cancer. 

Seer-MHOS StrengtHS 

The SEER-MHOS data are a unique 
resource. The information it contains, such 
as HRQOL and comorbidities, can be used 
for analyses that cannot be performed on 
other secondary data. Because the dataset 
uses the SF-36®, it enables investigators to 
compare across populations of cancer sur
vivors, as well as to compare individuals 
with and without cancer. Analyses of the 
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Figure 3
�

Depression Status, by Cancer Diagnosis Status
�
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NOTES:	Pre-diagnosis	(pre-dx)	=	responded	to	Medical	Health	Outcome	Survey	(MHOS)	survey	before	cancer	diagnosis.	Post-
diagnosis	(post-dx)	=	responded	to	MHOS	survey	after	cancer	diagnosis.	All	results	reported	are	statistically	significant;	P	value	 
<0	.0001	from	the	Chi-Square	statistics. 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	 
combined	with	Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	MHOS.	The	linked	SEER-
MHOS	dataset	includes	four	MHOS	cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	 
2001	and	2003.	Data	includes	responses	from	the	first	baseline	survey	completed	per	participant. 

SEER-MHOS data can explore behavioral 
issues (e.g., smoking behavior) as well as 
treatment issues (e.g., surgery or radiation 
oncology). 

Existing research on health outcomes 
of older adults with cancer often exam
ines this population as one homogeneous 
group. Longitudinal studies of health and 
aging clearly demonstrate the existence of 
heterogeneity in respect to the health sta
tus of the elderly population (Baltes and 
Smith, 2003), however, suggesting that dif
ferences in health outcomes by cancer sta
tus could also exist. The SEER-MHOS data 
are derived from a large sample, which 
permits examination of data by age strata 

for males and females age 65 or over. The 
large samples also enable investigators 
to stratify the elderly population by other 
important factors, such as race/ethnicity, 
and socio-economic status. Further, few 
HRQOL datasets exist that facilitate com
parisons across multiple tumor types as 
well as comparisons with individuals who 
were never diagnosed with cancer. 

Another strength of the SEER-MHOS is 
the inclusion of a 2-year longitudinal panel 
of respondents in the dataset. Many of the 
most important HRQOL research ques
tions have to do with changes in health 
status among cancer survivors, especially 
in response to treatment, to the diagnosis 
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Figure 4
�

Comorbidity Score Distribution, by Cancer Diagnosis Status
�
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NOTES:	Pre-diagnosis	(pre-dx)	=	responded	to	Medical	Health	Outcome	Survey	(MHOS)	survey	before	cancer	diagnosis.	Post-
diagnosis	(post-dx)	=	responded	to	MHOS	survey	after	cancer	diagnosis.	All	results	reported	are	statistically	significant;	P	value	 
<0	.0001	from	the	Chi-Square	statistics. 

SOURCE:	Data	is	from	linked	the	National	Cancer	Institute’s	Surveillance,	Epidemiology,	and	End	Results	(SEER)	cancer	registry	 
combined	with	Medicare	beneficiaries’	responses	to	the	Centers	for	Medicare	&	Medicaid	Services’	MHOS.	The	linked	SEER-
MHOS	dataset	includes	four	MHOS	cohorts	(baseline	and	followup	year):	1998	and	2000;	1999	and	2001;	2000	and	2002;	and	 
2001	and	2003.	Data	includes	responses	from	the	first	baseline	survey	completed	per	participant. 

of cancer, or in response to other health 
events, such as a second primary cancer 
diagnosis. The SEER-MHOS potentially 
enables the exploration of these types of re
search questions, at least within the 2-year 
window of the followup sample. 

Finally, as described in Table 4, the SEER
MHOS data can be used to explore HRQOL 
issues in tumor sites beyond breast, pros
tate, colorectal, and lung. The dataset has 
more than 1,000 cases each of gynecologi
cal cancers, bladder cancers, melanomas, 
and head and neck cancers. It also includes 
more than 2,000 individuals who have been 
diagnosed with multiple primary cancers 
(Clauser et al., 2008) and a limited number 
of respondents with rare cancers. Little is 
currently known about the HRQOL of sur

vivors for rare or multiple cancers, and con
tinued efforts to expand the dataset with 
additional cohorts of survey respondents 
will increase the power to examine HRQOL 
issues with these respondents. 

Seer-MHOS limitations 

The SEER-MHOS data also have limita
tions that users should consider before 
working with them. The SEER-MHOS is 
designed to allow standard comparisons 
across different types of cancers and other 
clinical characteristics of the study popula
tion (e.g., other diseases, individuals who 
self-report being disease free). However, 
cancer-specific HRQOL measures would 
likely be more sensitive than the SF-36® 
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to the impact of cancer but they would not 
allow comparisons to those in the sample 
who do not have cancer. Many research
ers would recommend using these refined 
HRQOL instruments in studies or interven
tions of selected tumor types where they 
are available and valid. Despite this limita
tion, SEER-MHOS studies can still comple
ment the use of other HRQOL instruments 
by providing a comparative assessment, 
thereby highlighting opportunities in 
which researchers and health plans could 
conduct detailed research and intervention 
using more sensitive instruments. 

Another limitation of the SEER-MHOS is 
its lack of representativeness of the Medi
care Program in general. The primary pur
pose of the MHOS is to serve as a program 
monitoring and accountability mechanism 
for the Medicare managed care program. 
Therefore, it is not used to collect HRQOL 
information on Medicare beneficiaries in 
the fee-for-service program where the vast 
majority of Medicare beneficiaries are en
rolled. An earlier study by Riley (2000) 
found that Medicare beneficiaries with fee-
for-service coverage had more risk factors 
and lower functional status. Also, because 
the data are limited to managed care, no 
administrative claims or utilization data are 
available from Medicare on this popula
tion. Utilization data are limited to what is 
available in SEER and to specific services 
associated with initial cancer treatment, 
such as surgery and radiation. Some types 
of cancer treatment, i.e., chemotherapy 
and hormonal therapy, are not reported by 
the SEER program because of concerns 
about under ascertainment. Nevertheless, 
the SEER-MHOS dataset does provide the 
potential to evaluate selective issues related 
to HRQOL and receipt of initial cancer 
treatment, especially with respect to surgi
cal interventions and radiation therapy. 

The SEER-MHOS dataset also is not 
representative of the Medicare Advan

tage program. Medicare Advantage allows 
beneficiaries to obtain their Medicare ser
vices from HMOs and preferred provider 
organizations. Overall, the SEER regions 
in this dataset represent about 27 per
cent of all Medicare Advantage enrollees 
(Kaiser Family Foundation, 2007). Cer
tain regions—Florida and Minnesota, for 
example—that have a large proportion of 
Medicare managed care enrollees are not 
included in SEER. Conversely, Medicare 
Advantage plans are not represented in all 
SEER regions. The SEER regions with the 
largest overlap with the Medicare Advan
tage program are California, Detroit, and 
Seattle. Nevertheless, these SEER regions 
account for approximately 1.5 million 
Medicare health plan enrollees annually 
and reflect areas that are racially and ethni
cally diverse. Methods for weighting these 
data to improve their generalizability in the 
Medicare Advantage program have not 
been developed. As an interim measure, 
Medicare enrollment numbers available at 
the plan level that might be used to adjust 
for different plan sizes. 

COnClUSiOnS 

The SEER-MHOS data are a potentially 
valuable resource that combines health-
related quality of life, sociodemographic, 
and clinical data for Medicare health plan 
enrollees. The data are population-based, 
with a large number of cancer cases and 
controls, and the dataset allows for both 
cross-sectional and longitudinal studies. 
The inclusion of control cases of individuals 
who were never diagnosed with cancer is a 
major advantage, because it allows inves
tigators to evaluate HRQOL in individuals 
before and after a cancer diagnosis, as well 
as between cancer survivors and individuals 
never diagnosed with cancer. The strength 
of the dataset is its ability to reveal insights 
about HRQOL, both across different types 
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of cancers and between respondents with 
and without cancer (Clauser et al., 2008; 
Smith et al., 2008; Hays et al., 2008). 

Finally, because survey respondents are 
representative of the health plans in which 
they enroll, the data may serve important 
policy research functions as well. The 
SEER-MHOS provide an attractive window 
into examining the HRQOL of cancer sur
vivors enrolled in Medicare managed care. 
Improved cancer therapies and cancer 
screening technology is allowing Medicare 
beneficiaries diagnosed with cancer to live 
longer with the disease. Increased survival 
will place even greater emphasis on the 
need for Medicare managed care plans to 
assist cancer survivors in dealing with qual
ity of life implications of living with cancer. 
The SEER-MHOS is one tool to inform 
health care plans on gaps in health status 
and intervention opportunities that can 
improve the HRQOL of cancer patients and 
survivors for whom they are accountable. 
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