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Abstract

Objective—We conducted this study to determine if the type of insurance arrangement,

specifically health maintenance organization (HMO) versus fee-for-service (FFS), influences

cancer outcomes for Medicare beneficiaries with disabilities.

Study Design—Retrospective cohort

Methods—We used the Medicare-SEER linked dataset to identify beneficiaries older and

younger than 65 entitled to Medicare due to disability (Social Security Disability Insurance) who

subsequently were diagnosed with either breast (n=6,839) or non-small cell lung cancers

(n=10,229) from 1988 through 1999. We categorized persons according to Medicare insurance

arrangement (continuous FFS, continuous HMO, mixed HMO/FFS) during the time periods 12

months prior to diagnosis and the six month period following diagnosis. Using a retrospective

cohort design, we examined stage at diagnosis, cancer directed treatments, and survival.

Results—Women with continuous HMO insurance had earlier stage breast cancer diagnosis

(adjusted relative risk 0.77 [95% CI, 0.65 – 0.91]) and were more likely to receive radiation

therapy following breast conserving surgery (adjusted relative risk 1.11 [1.03 – 1.19]). Women

having continuous HMO insurance had better breast cancer survival primarily resulting from

earlier stage diagnosis. Among persons with non-small cell lung cancer, those having mixed

HMO/FFS insurance were more likely to receive definitive surgery for early stage disease

(adjusted OR 1.23 [95% CI, 1.02–1.49]) and to have better overall survival, but not significantly

better lung cancer survival.

Conclusions—Our findings suggest that, when diagnosed with breast or non-small cell lung

cancer, some Medicare beneficiaries with disabilities fare better with managed care compared with

FFS insurance plans.
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Introduction

In 2005, 1 in 6 Medicare beneficiaries (6.5 million persons) was entitled to receive Medicare

benefits due to disability.1 Medicare beneficiaries with disabilities appear to be at risk for

increased cancer mortality,2 even when diagnosed at the same or earlier stage as persons

without disabilities.3 In addition, persons with disabilities may receive different cancer

treatment than persons without disabilities.2, 4

Medicare beneficiaries may receive care within a health maintenance organization (HMO)

or within the fee-for-service (FFS) sector. It is uncertain whether the type of health

insurance arrangement (HMO versus FFS) affects the quality of care for Medicare

beneficiaries with disabilities.5 In some studies, beneficiaries with disabilities were less

satisfied with managed care plan performance and were more likely to disenroll.6, 7

However, other evidence indicates that beneficiaries with disabilities receiving care in HMO

plans perceive better access to primary care services and greater affordability of health

services than those with traditional Medicare coverage.8 Also, Medicare beneficiaries who

are enrolled in HMO plans are more likely to undergo cancer screening,9–12 more likely to

have cancers diagnosed at an earlier stage,13–16, and may have improved survival.14

The Surveillance, Epidemiology, and End Results (SEER) cancer registries merged with

Medicare data have been used to study health disparities among persons with disabilities.2, 3

We used merged SEER-Medicare data to evaluate whether the type of Medicare insurance

arrangement (either HMO or FFS) affects cancer outcomes for Medicare beneficiaries with

disabilities. We studied two high volume cancers; lung cancer and breast cancer. We chose

breast cancer because it is amenable to screening, and experiences of these patients would

capture potential disparities in early detection as well as treatment. In contrast, screening is

not currently recommended to detect lung cancer, although surgical and radiation treatment

may improve survival.17, 18

Methods

Data Sources

We used the Medicare-SEER dataset which links SEER registry information to Medicare

claims data.19, 20 SEER consists of 11 population-based tumor registries, representing

approximately 14% of the US population.20 SEER collects patient information on

demographic characteristics, primary tumor site, stage at diagnosis, tumor size, histology,

tumor grade, hormone receptor status, initial course of treatment, and vital status. SEER

tracks vital status annually and death certificates are used to capture underlying cause of

death.

Study Sample

We identified all persons 21 years and older within the Medicare-SEER dataset having a

pathologically confirmed first diagnosis of either breast (n=62,315) or non-small cell lung

cancer (n=55,770) during the period January 1, 1988 through December 31, 1999. We then

restricted our sample to those persons who originally qualified for Medicare coverage

because of Social Security Disability Insurance (SSDI) (breast n=6,839, lung n=10,229).
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Our sample thus includes persons younger than 65 who have SSDI and persons 65 and older

whose SSDI has been automatically converted to Old Age Survivors Insurance. As

described elsewhere, we focused exclusively on individuals with Medicare when newly

diagnosed with cancer, thus eliminating persons disabled by cancer.3

Medicare data indicate for each month whether persons were eligible for Part A and Part B

and whether they were enrolled in an HMO insurance arrangement. To examine possible

impacts of insurance structure on early detection of cancer, we constructed a variable that

defined insurance arrangement prior to diagnosis. We determined the type of insurance

arrangement during the month of diagnosis and the previous 12 months. During this time

period, we assigned cases to one of three insurance categories: FFS for persons continuously

enrolled in traditional FFS Medicare; HMO for persons continuously enrolled in HMO

plans; and mixed FFS/HMO, for persons enrolled in both FFS and HMO plans during this

period. To examine treatments following diagnosis we designated similar post-diagnosis

insurance variables for persons continuously eligible for Medicare Part A and Part B during

the month of diagnosis and the six months following diagnosis (or until death if survival was

less than six months). For analyses of survival, we assigned cases to similar insurance

categories covering the pre- and post-diagnosis periods combined.

Stage at Diagnosis

SEER determines stage at diagnosis based on a combination of pathologic surgical and

clinical assessments available within 2 months of diagnosis.21 Stage at diagnosis is recorded

using the American Joint Committee on Cancer (AJCC) staging system (0, I, II, III, IV). In

our analysis of stage at diagnosis, we excluded persons whose cancers were unstaged (breast

n=346, lung n=1,182).

Cancer-Directed Treatments

SEER collects information on the initial course of treatment, which was defined as all

cancer-directed treatments within 4 months of diagnosis from 1973–1998 and within 12

months of diagnosis after 1998. Ascertainment of surgery and radiation therapy by SEER is

generally complete.22, 23 Ascertainment of chemotherapy, however, is not complete and is

not included in the Medicare-SEER linked dataset. SEER does not collect information on

pre-diagnosis screening tests, like mammograms. We relied solely on SEER information to

define cancer-directed treatments as Medicare claims are not available for persons having

HMO insurance.

We defined breast conserving surgery as segmental mastectomy, lumpectomy,

quadrantectomy, tylectomy, wedge resection, nipple resection, excisional biopsy, or partial

mastectomy that was not otherwise specified. We defined mastectomy as subcutaneous, total

(simple), modified radical, radical, extended radical mastectomy, or mastectomy that was

not otherwise specified. We examined frequency of breast conserving surgery among

women having AJCC stage I, II, or IIIA cancers. We further examined two secondary

outcomes related to quality of care; receipt of axillary lymph node dissection and receipt of

radiation therapy among women who undergo breast conserving surgery. Sentinel lymph

node biopsies, a relatively recent innovation, are not reported in our database.
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Depending on tumor size, histology, and location, surgery can provide definitive treatment

for non-small cell lung cancer.17, 18 Radiotherapy may also be curative for persons with

resectable tumors who do not undergo surgery.24, 25 We examined the frequencies of

surgical resection and radiotherapy among persons having early stage lesions (AJCC stage I)

for whom treatment can be curative. Similar to Bach and colleagues,26 we identified surgical

resection with curative intent as follows: radical or partial pneumonectomy, lobectomy,

bilobectomy, sleeve resection, segmentectomy, wedge resection, and local resection. For

persons who did not undergo surgery, we used SEER data to determine if surgery was

contraindicated or not recommended.

Survival

We examined survival (all cause and cancer-specific mortality) following diagnosis. We

measured survival time as the number of days from diagnosis until death or December 31,

2001, whichever came first. For all cause mortality analyses, we censored observations of

persons alive at the end of follow-up. We also studied breast and lung cancer-specific

deaths, censoring observations of subjects alive at the end of follow-up or who died from

causes other than breast or lung cancer.

Statistical Analysis

We conducted bivariable analyses to compare demographic and tumor characteristics of our

study sample by HMO versus FFS status at diagnosis. Because this was an observational

study, which did not randomize subjects to HMO versus FFS insurance, patient

characteristics were expected to differ between the two groups. We used the method of

propensity scores to control for these differences.27, 28

Propensity scores reflect the likelihood that a patient had HMO insurance at diagnosis based

on his or her observed characteristics. We used multivariable logistic regression with

stepwise variable selection to calculate propensity scores (done separately for breast and

lung cancer patients). Having HMO insurance at diagnosis was the outcome with the

following variables as potential predictors: age at diagnosis, race/ethnicity, marital status at

diagnosis, census-derived measures of median household income and percentage of

households without high school education, SEER tumor registry, year of diagnosis, and

tumor characteristics (grade, histology, presence of hormonal receptors). We then used

propensity scores to group patients into quintiles according to their probability of having

HMO insurance at diagnosis, derived from observed characteristics. We then added

propensity scores (quintiles) as a covariate in all multivariable analyses. This process has

been estimated to eliminate more than 90% of the bias resulting from differences in

observed covariates.29

We conducted multivariable polychotomous logistic regression to examine associations

between HMO versus FFS insurance arrangement and AJCC stage at diagnosis (0, I, II, III,

and IV). Odds ratios less than one indicate earlier stage at diagnosis. Logistic models

adjusted for age at diagnosis (continuous), race/ethnicity (non-Hispanic white, non-Hispanic

black, Hispanic, Asian American/Pacific Islander, other), marital status at diagnosis

(married, widowed, never married, other), census-derived measures of median household
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income and percentage of households without high school education, SEER tumor registry,

year of diagnosis, grade (well differentiated, moderately differentiated, poorly/

undifferentiated), as well as propensity scores. For persons with lung cancer, logistic models

also adjusted for gender. For women with breast cancer, logistic models also adjusted for

histology (ductal, lobular/mixed favorable subtypes [papillary, villous, or mucinous

adenocarcinomas, medullary carcinoma], unfavorable subtypes [inflammatory, Pagets]),

estrogen receptor status (positive, negative, unknown) and progesterone receptor states

(positive, negative, unknown). We converted odds ratios to relative risks with 95%

confidence intervals for each treatment outcome.30

We plotted survival curves for all cause mortality and cancer-specific mortality separately.

Survival differences between subjects having HMO versus FFS insurance were tested using

the log rank test. We excluded persons with in situ cancers from survival analyses.

We conducted multivariable Cox proportional hazards regression to estimate adjusted

relative hazard ratios for each mortality outcome (all cause and cancer-specific). Hazard

rates less than one indicate lower mortality and more favorable survival relative to the

referent group. We fit two sets of proportional hazards models for each mortality outcome.

In the initial models, hazard rates were adjusted for age, gender (for lung cancer only),

marital status (married, single, separated/divorced, widowed, unknown), race-ethnicity (non-

Hispanic white, non-Hispanic black, Hispanic, Asian, other), census-derived measures of

median household income and percentage of households without high school education,

tumor grade (well differentiated, moderately differentiated, poorly differentiated,

undifferentiated, unknown), and propensity scores. For women with breast cancer, initial

models also adjusted hazard rates for estrogen receptor status (negative, positive, unknown),

progesterone status (negative, positive, unknown), and histology (ductal, lobular/mixed,

favorable subtypes, unfavorable subtypes, other). Subsequent models also adjusted hazard

rates for AJCC stage at diagnosis (I, II, III, IV, unstaged).

As a sensitivity analysis, we repeated multivariable models excluding patients with missing

data on tumor characteristics (tumor grade, estrogen and progesterone receptor status). To

gauge the public health impact of our findings we calculated attributable fractions using the

formula: attributable fraction = pd (RR − 1) / RR, where pd = the proportion of cases

exposed to the risk factor and RR = the adjusted hazard rate.31 The institutional review

board at our institutions approved this study. All statistical analyses used SAS version 9.1

(SAS Institute, Cary, NC).

Results

Table 1 describes the characteristics of our sample. Persons having HMO insurance at

diagnosis tended to be older and more likely to reside in census tracts having higher median

household income. Consistent with market penetration of HMOs, patients having HMO

insurance were more likely to originate from SEER registries in California and Seattle.

Among patients with breast cancer, those having FFS insurance were more likely to have

missing information on tumor grade and on estrogen and progesterone receptor status.
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Table 2 describes the likelihood of earlier stage at diagnosis according to insurance

arrangement during the one year time period prior to diagnosis. For women with breast

cancer, those having HMO insurance were diagnosed at earlier stages relative to women

having FFS insurance. There also was some evidence of earlier stage at diagnosis for women

with mixed HMO/FFS insurance, i.e. the odds ratio was significant in the unadjusted model

but not in the model that controlled for age, race, and other covariates. HMO versus FFS

insurance was not associated with stage at diagnosis for persons with lung cancer.

Insurance type was sometimes significantly associated with cancer directed treatments for

both breast and lung cancer (Table 3). Women having HMO insurance were more likely to

receive radiation therapy following breast conserving surgery. There was also a statistically

non-significant trend for women having HMO insurance to receive breast conserving

surgery rather than mastectomy. Insurance status had no effect on likelihood of axillary

lymph node dissection. Among persons diagnosed with non-small cell lung cancer, those

having mixed HMO / FFS insurance were more likely to receive definitive surgery for early

stage tumors.

Figures 1 through 4 (available on website) display all cause and cancer-specific survival

curves. Among women with breast cancer, women having HMO insurance had better breast

cancer survival compared to women having continuous FFS insurance. Among persons with

lung cancer, there was a statistically non-significant trend for improved survival among

persons having mixed HMO/FFS insurance.

Breast cancer mortality rates were lower for women having HMO insurance (Table 4).

Lower breast cancer mortality rates persisted after adjustment for patient and tumor

characteristics but were no longer present after further adjustment for stage at diagnosis.

Among non-small cell lung cancer patients, those with mixed HMO/FFS insurance had

better overall survival (with trends toward better lung cancer survival) in both unadjusted

analysis and analysis adjusted for covariates.

Results presented above were similar when subjects having missing information on tumor

characteristics were excluded from the sample and multivariable analysis repeated (data not

presented). To examine the possibility that the effects of HMO insurance varied over time,

we also repeated our analyses separately for two time periods, persons who were diagnosed

from 1989 –1994, and persons diagnosed 1995 through 1999. Results were similar for both

time periods. We calculated an attributable fraction for the 831 breast cancer deaths

observed in the cohort (FFS insurance n=769, HMO insurance n=62). We estimated that

17% (144 deaths) would theoretically have been prevented if patients having FFS insurance

had a mortality experience comparable to HMO patients instead.

Discussion

Insurance type (FFS versus HMO) sometimes was significantly associated with treatment

outcomes for Medicare beneficiaries with disabilities diagnosed with breast or lung cancers.

Patients with disabilities having HMO insurance coverage were more likely to be diagnosed

with earlier stage breast cancer and were more likely to undergo radiation therapy after
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breast conserving surgery. HMO insurance coverage was also associated with longer breast

cancer survival due primarily to earlier stage diagnosis. Insurance status had fewer

significant associations for patients with disabilities diagnosed with lung cancer (no

association with stage for example).

Among Medicare beneficiaries, patients belonging to HMOs are more likely screened for

cancer,9–12 and are more likely to have cancers diagnosed at an earlier stage.13–16 This may

in part explain our finding of earlier breast cancer diagnosis and improved survival. Higher

rates of cancer screening within HMOs may result from greater emphasis on delivering

preventive care32 and having greater focus on primary care rather than subspecialty care.33

In some studies, beneficiaries with disabilities in HMOs perceived better access to primary

care services,8 and were more likely to undergo cancer screening tests.34 Greater use of

preventive services in HMOs may also be the result in part of favorable selection, in which

healthier patients are differentially enrolled in HMOs.35

There was some evidence that Medicare beneficiaries with disabilities enrolled in HMOs

were more frequently treated with breast conserving surgery, as shown by a significant odds

ratio in the unadjusted model, but not the adjusted model. These HMO enrollees also were

more often treated with radiation therapy following breast conserving surgery (the treatment

combination recommended by NIH consensus panels) and had better breast cancer survival.

Persons having HMO insurance were also more likely to have tumor grade and hormone

receptor status documented for their cancers. Previous studies have also suggested that in

general, Medicare beneficiaries belonging to HMOs are more likely to undergo breast

conserving surgery,36 to receive adjuvant radiation therapy following breast conserving

surgery,16 and to have improved breast cancer survival.36, 37 Our study extends these

findings to Medicare beneficiaries with disabilities.

The reasons for treatment differences among patients having HMO versus FFS insurance

could not be ascertained in this study but could result from differences in practice structure.

HMOs, especially staff and group model forms, have resources and organizational structures

that can disseminate standards of care and ensure that current practice patterns are consistent

with these standards.38, 39 Improved breast cancer survival among HMO recipients appeared

to be primarily the result of earlier stage at diagnosis

While HMO versus FFS insurance arrangement was significantly associated with breast

cancer outcomes, lung cancer outcomes showed few effects. The subset of persons changing

between HMO/FFS plans appeared to have better lung cancer outcomes. Among the 137

patients with lung cancer who changed insurance type between diagnosis and six months

follow-up, most (65.0%) changed from HMO to FFS insurance. This group had greater

likelihood of receiving surgery for early stage disease and had better overall survival with a

statistically non-significant trend towards better lung cancer survival.

Changing between HMO and FFS Medicare plans might indicate problems accessing care or

dissatisfaction with care. Patients with disabilities are generally more likely to report

dissatisfaction or problems with their health care plan6, 7, 40–42 and are more likely to
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disenroll from their HMO, often changing to a FFS plan.43 Forced disenrollment from a

Medicare HMO plan has also been associated with problems accessing needed care.44–46

In our study, Medicare beneficiaries with disabilities had remarkably stable HMO/FFS

insurance status during the course of their follow-up, similar to other reported studies.47, 48

Among persons continuously eligible for Medicare and followed until their death, 95.2% of

persons with lung cancer and 92.3% of persons with breast cancer had continuous coverage

within FFS or HMO arrangements from the year prior to diagnosis until their death. In

addition, patients who changed between FFS and HMO plans generally had similar or better

outcomes compared to persons continuously enrolled in FFS.

Our study had several important limitations. First, we did not have Medicare claims data for

persons enrolled in HMOs and were thus not able to examine cancer screening or to

supplement SEER information on treatment using Medicare claims. Our lack of Medicare

claims for persons in HMOs also prevented us from assessing comorbidity. SEER does not

release data on chemotherapy so we were unable to assess this aspect of cancer treatment,

which is especially critical in breast cancer. Medicare data did not include details about the

specific HMO plan so were unable to assess the particular financial arrangements for the

HMO plan nor could we capture patient movement between HMO plans. Our sample was

restricted to persons who originally qualified for Medicare coverage because of SSDI, and

our results may not generalize to the greater population of persons with disability. We

studied persons who were diagnosed with cancer through the end of 1999 and it is possible

that trends may have changed since that time. Finally, this was an observational study that

did not randomize subjects to insurance types. Statistical methods, such as propensity scores,

can only adjust for measured characteristics within the cohort. As a result it is possible that

our results were in part due to unmeasured patient characteristics that differed between

HMO and FFS patients and not due to the specific insurance arrangement.

In conclusion, Medicare beneficiaries with disabilities diagnosed with breast cancer

generally had more favorable outcomes within HMO arrangements. HMO versus FFS

insurance status had little impact on lung cancer outcomes. Changes between HMO and FFS

insurance arrangements were not associated with poor cancer outcomes.
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Figure 1. Survival (all causes) by Insurance Type for Women with Breast Cancer†
†Insurance status during period during 12 months prior to month of diagnosis, month of

diagnosis, and six months following month of diagnosis (FFS n=4,118, HMO n=542, Mixed

HMO/FFS n=217) Women with in situ cancers excluded.
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Figure 2. Breast Cancer Survival by Insurance Type
†Insurance status during period during 12 months prior to month of diagnosis, month of

diagnosis, and six months following month of diagnosis (FFS n=4,118, HMO n=542, Mixed

HMO/FFS n=217) Women with in situ cancers excluded.
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Figure 3. Survival (all causes) by Insurance Type for Persons with Lung Cancer†
†Insurance status during period during 12 months prior to month of diagnosis, month of

diagnosis, and six months following month of diagnosis (FFS n=7,568 HMO n=916, Mixed

HMO/FFS n=350) Persons with in situ cancers excluded. P=0.08 for differences in survival

by Log-Rank test.
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Figure 4. Lung Cancer Survival by Insurance Type
†Insurance status during period during 12 months prior to month of diagnosis, month of

diagnosis, and six months following month of diagnosis (FFS n=7,568 HMO n=916, Mixed

HMO/FFS n=350) Persons with in situ cancers excluded. P=0.09 for differences in survival

by Log-Rank test.
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Table 2

Likelihood of Earlier Stage at Diagnosis According to Insurance Status*

Insurance Type** Unadjusted OR (95% CI) Adjusted OR (95% CI)

Breast cancer (n = 5,446)

  FFS (n = 4,924) 1.00 1.00

  HMO (n = 664) 0.73 (0.63 – 0.85) 0.77 (0.65 – 0.91)

  Mixed FFS/HMO (n=184) 0.73 (0.56 – 0.96) 0.78 (0.59 – 1.04)

Lung cancer (n = 7,804)

  FFS (n=6,758) 1.00 1.00

  HMO (n=811) 0.97 (0.85 – 1.11) 0.96 (0.83 – 1.11)

  Mixed FFS/HMO (n=235) 1.02 (0.81 – 1.30) 1.01 (0.79 – 1.29)

*
Results of polychotomous logistic regression examining AJCC stage (0, I, II, III, IV) at diagnosis.

**
Insurance status during month of diagnosis and 12 month period prior to month of diagnosis (FFS=fee-for-service, HMO=Health Maintenance

Organization)

Outcomes in bold are significant at p<0.05
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Table 3

Cancer Treatments by Insurance Status†

Insurance Percentage Unadjusted OR (95% CI) Adjusted OR (95% CI)

Breast Cancer

Receipt of Breast Conserving Surgery*

  FFS 40.2 1.00 1.00

  HMO 47.2 1.33 (1.13 – 1.58) 0.97 (0.87 – 1.07)

  Mixed HMO/FFS 44.9 1.22 (0.75 – 1.96) 1.04 (0.80 – 1.34)

Receipt of Radiation Therapy after Breast Conserving Surgery**

  FFS 70.7 1.00 1.00

  HMO 79.4 1.60 (1.18 – 2.16) 1.11 (1.03 – 1.19)

  Mixed HMO/FFS 83.3 2.07 (0.79 – 5.45) 1.21 (1.06 – 1.39)

Receipt of Lymph Node Dissection***

  FFS 86.2 1.00 1.00

  HMO 85.0 0.91 (0.72 – 1.15) 1.01 (0.98 – 1.04)

  Mixed HMO/FFS 87.0 1.07 (0.53 – 2.17) 1.01 (0.92 – 1.11)

Lung Cancer

Receipt of Surgery****

  FFS 63.1 1.00 1.00

  HMO 69.3 1.10 (1.01 – 1.20) 1.06 (0.97 – 1.16)

  Mixed HMO/FFS 80.0 1.27 (1.04 – 1.54) 1.23 (1.02 – 1.49)

Receipt of Radiation Therapy*****

  FFS 28.7 1.00 1.00

  HMO 22.9 0.79 (0.63 – 1.00) 0.93 (0.77 – 1.12)

  Mixed HMO/FFS 20.0 0.69 (0.31 – 1.53) 1.11 (0.66 – 1.84)

Receipt of Surgery or Radiation Therapy*****

  FFS 88.6 1.00 1.00

  HMO 88.8 1.00 (0.96 – 1.05) 1.00 (0.95 – 1.05)

  Mixed HMO/FFS 96.0 1.09 (1.00 – 1.18) 1.09 (1.02 – 1.17)

†
Insurance status during period including month of diagnosis and 6 months following month of diagnosis.

*
Among women having AJCC stage I or II, or IIIA lesions, and undergoing either BCS or mastectomy (n=4,480)

**
Among women having AJCC stage I or II, or IIIA lesions, and undergoing breast conserving surgery (n=1,775)

***
Among women having AJCC stage I or II, or IIIA lesions (n=4,480)

****
Among persons having AJCC stage I cancers (n=2,240)

*****
Among persons having AJCC stage I cancers (n=2,240). Adjusted models also controlled for concomitant use of lung cancer surgery.

Outcomes in bold are significant at p<0.05
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Table 4

Mortality Rates by Insurance Status†

Insurance Unadjusted HR
(95% CI)

Adjusted HR
(95% CI)

Stage-adjusted HR
(95% CI)*

Breast Cancer (n = 4,877)

All Cause Mortality

  FFS 1.00 1.00 1.00

  HMO 0.87 (0.75 – 1.01) 0.81 (0.69 – 0.95) 0.91 (0.78 – 1.07)

  Mixed HMO/FFS 0.94 (0.76 – 1.17) 0.92 (0.74 – 1.15) 0.97 (0.78 – 1.21)

Breast Cancer Mortality

  FFS 1.00 1.00 1.00

  HMO 0.67 (0.52 – 0.87) 0.75 (0.57 – 0.98) 0.97 (0.73 – 1.27)

  Mixed HMO/FFS 0.77 (0.54 – 1.11) 0.88 (0.61 – 1.28) 0.97 (0.67 – 1.41)

Lung Cancer (n = 8,834)

All Cause Mortality

  FFS 1.00 1.00 1.00

  HMO 0.99 (0.92 – 1.06) 0.95 (0.88 – 1.03) 0.97 (0.90 – 1.05)

  Mixed HMO/FFS 0.88 (0.79 – 0.99) 0.89 (0.79 – 0.996) 0.87 (0.78 – 0.98)

Lung Cancer Mortality

  FFS 1.00 1.00 1.00

  HMO 1.01 (0.93 – 1.09) 0.99 (0.91 – 1.09) 1.01 (0.93 – 1.11)

  Mixed HMO/FFS 0.87 (0.77 – 0.99) 0.89 (0.78 – 1.02) 0.88 (0.77 – 1.01)

†
Insurance status during period 12 months prior to month of diagnosis, month of diagnosis, and six months following month of diagnosis for

subjects with breast cancer (FFS n=4,118, HMO n=542, Mixed HMO/FFS n=217) and with non-small cell lung cancer (FFS n=7,568, HMO
n=916, Mixed HMO/FFS n=350).

*
Stage-adjusted hazard rates also adjusted for AJCC stage (I, II, III, IV, unstaged). Persons with in situ cancers excluded.

Outcomes in bold are significant at p<0.05
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