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Abstract 

Supplemental Insurance and Health Care Utilization and Spending among Elderly Cancer 

Survivors 

Xuehua Ke, Doctor of Philosophy, 2014 

Dissertation Directed by: Amy J. Davidoff, Ph.D., M.S., Senior Economist, Agency for 

Healthcare Research and Quality. Bruce Stuart, PhD, Professor, Department of 

Pharmaceutical Health Services Research, University of Maryland, Baltimore. 

Little is known about the impact of complex interactions of financial resources, health 

status, and attitudes towards health care seeking upon access to and utilization of health 

care beyond the acute cancer diagnosis and treatment phases. The study examined the 

relationship between supplemental medical and prescription insurance and use and 

spending on selected health care services for elderly Medicare cancer survivors compared 

to non-cancer controls. Data were pooled from the 1997-2007 Medicare Current 

Beneficiary Survey (MCBS) including linked historical and concurrent claims. A cancer 

survivorship year was randomly selected from one of the MCBS years that met the 

following criteria: (1) being post cancer-diagnosis year 2 or later, (2) no active treatment, 

and (3) no enrollment in hospice, or death, and with complete Cost and Use survey data 

available. The observation year for non-cancer controls was randomly selected from one 

of the MCBS years meeting the selection criteria (3). Spending was adjusted to 2007 

dollars. Univariate and bivariate analyses were used to describe sample baseline 

characteristics. Naïve generalized linear models and two-stage residual inclusion methods 



 

 

  

 

were conducted to examine whether there is a differential effect of supplemental 

insurance on health care utilization and spending for cancer survivors vs. non-cancer 

controls. The study included 3,958 cancer survivors and 7,056 non-cancer controls. 

Breast (21%), prostate (21%), and colorectal (16%) were the three most common cancer 

sites among cancer survivors. The study showed that cancer survivors had generally 

higher socioeconomic status, were more likely to have supplemental insurance, had more 

comorbidities, and had stronger preferences for medical care than non-cancer controls. 

Cancer survivors tended to use more selected preventive services and had higher total 

healthcare and prescription drugs spending, while use less recommended medications for 

diabetes than non-cancer controls. In the main multivariate analyses, supplemental 

insurance had an effect on use and spending on selected health care services, but had no 

differential effect for cancer survivors vs. non-cancer controls. The results help fill a gap 

in understanding the relationship of supplemental insurance to health care utilization and 

spending for elderly Medicare cancer survivors. 

  

 

 

 

 

 

 

 



 

 

  

 

 

 

 

 

 

 

Supplemental Insurance and Health Care Utilization and Spending among 

Elderly Cancer Survivors 

by 

Xuehua Ke 

 

 

 

 

 

  

 Dissertation submitted to the faculty of the Graduate School  

of the University of Maryland, Baltimore in partial fulfillment  

of the requirements for the degree of  

Doctor of Philosophy 

2014 

 

 
 

 

 

 

 

 

 

 
 

 

 

 



 

 

  

 

 

 

 

 

 

 

 

©Copyright 2014 by Xuehua Ke 

All Rights Reserved 

 

 

 

 

 

 

 

 

 

 

 



  

 

iii  

 

Acknowledgements 

First and foremost, I would like to whole-heartedly thank Dr. Amy Davidoff and Dr. 

Bruce Stuart for their guidance, patience and consistent support during this dissertation 

journey. I would also like to sincerely thank my other committee members, Dr. Ilene 

Zuckerman, Dr. Naimish Pandya, and Dr. Claire Frances Snyder for their expertise, 

consultation, and sincere opinions.  

I am extremely thankful to my family. This dissertation would not be possible without the 

unconditional love and gracious encouragement from my dear family.   

I would also like to thank all of those who supported me in any respect during the 

completion of this dissertation.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

iv 

 

Table of Contents 

Chapter                                                                                   Page 

CHAPTER 1 BACKGROUND ............................................................. 1 

1.1 Introduction ............................................................................................ 1 

1.2 Definition of Cancer Survivors .............................................................. 2 

1.3 Profile of Population Diagnosed with Cancer ....................................... 5 

1.3.1 Statistics about Cancer Prevalence, Types and Incidence .................................. 5 

1.3.2 Common Late and Long-term Effects of Cancer Treatments ............................ 7 

1.4 Follow-up Care .................................................................................... 10 

1.4.1 Survivorship Care Plans and Guidelines .......................................................... 10 

1.4.2 Non-cancer Health Care ................................................................................... 12 

1.4.3 Healthy Lifestyle .............................................................................................. 14 

1.4.4 Follow-up Care for Older Cancer Survivors .................................................... 15 

1.5 Medicare Coverage and Supplemental Insurance ............................... 16 

1.5.1 Medicare basics and structure........................................................................... 16 

1.5.2 Medigap basics ................................................................................................. 18 

1.5.3 Summary ........................................................................................................... 19 

CHAPTER 2 STUDY OBJECTIVES AND RATIONALE .................20 

CHAPTER 3 CONCEPTUAL FRAMEWORK ...................................24 

CHAPTER 4 LITERATURE REVIEW ...............................................31 

4.1 Supplemental Health Insurance and Use of Health Services .............. 31 

4.2 Impact of Health Insurance/Price on Use or Spending of Health Care 

Services by Health Status .......................................................................... 36 

4.3 Impact of Health Shocks on Attitudes or Preferences Towards Health 

Care Utilization and Spending ................................................................... 38 

4.4 Factors Associated with Use of Routine Primary Care ....................... 39 

4.5 Factors Associated with Use of Necessary Care for Diabetes ............ 42 

4.6 Summary of Literature Review Findings ............................................ 44 



 

 

v 

 

CHAPTER 5 METHODS ....................................................................46 

5.1 Data Source .......................................................................................... 46 

5.2 Study Sample ....................................................................................... 47 

5.3 Measurements ...................................................................................... 52 

5.3.1 Measurements to Identify Study Sample .......................................................... 52 

5.3.2 Dependent Measures......................................................................................... 55 

5.3.3 Independent measures ....................................................................................... 58 

5.4 Statistical Analysis............................................................................... 62 

5.4.1 Analyses for Specific Aims .............................................................................. 63 

5.4.2 Sensitivity Analyses ......................................................................................... 71 

CHAPTER 6 RESULTS ......................................................................72 

6.1 Results: Aim 1 ..................................................................................... 72 

6.1.1 Study Sample .................................................................................................... 72 

6.1.2 Demographic and Socioeconomic Characteristics ........................................... 74 

6.1.3 Health Status and Health Behaviors ................................................................. 78 

6.1.4 Discussion ......................................................................................................... 80 

6.2 Results: Aim 2 ..................................................................................... 84 

6.2.1 Selection of Preferred Multivariate Models ..................................................... 84 

6.2.2 Utilization of Selected Routine Primary Care .................................................. 90 

6.2.2.1 Bivariate Analysis Results ........................................................................ 90 

6.2.2.2 Multivariate Analysis Results ................................................................... 95 

6.2.2.3 Discussion ............................................................................................... 118 

6.2.3 Utilization and Spending on Recommended Diabetic Medications ............... 120 

6.2.3.1 Study Sample with Diabetes ................................................................... 120 

6.2.3.2 Bivariate Analysis Results ...................................................................... 121 

6.2.3.3 Multivariate Analysis Results ................................................................. 128 

6.2.3.4 Discussion ............................................................................................... 131 

6.2.4 Overall Measures for Health Care Utilization and Spending ......................... 133 

6.2.4.1 Bivariate Results ..................................................................................... 133 

6.2.4.2 Multivariate Analysis Results ................................................................. 139 



 

 

vi 

 

6.2.4.3 Discussion ............................................................................................... 147 

6.3 Sensitivity Analyses .......................................................................... 151 

6.3.1 Use of a Different Hierarchy to Define Prescription Drug Coverage ............ 151 

6.3.2 Subgroup Analyses among Cancer Survivors ................................................ 155 

6.3.3 Discussion ....................................................................................................... 157 

CHAPTER 7 STUDY LIMITATIONS .............................................. 159 

CHAPTER 8 CONCLUSIONS AND IMPLICATIONS ................... 162 

APPENDICES .................................................................................... 165 

Appendix A. Operationalized Definition of Cancer Survivors from 

Dif ferent Studies ...................................................................................... 165 

Appendix B. Common Long-Term and Late Effects of Cancer Treatment

 ................................................................................................................. 170 

Appendix C. Survivorship Care Plan from the Institute of Medicine (IOM)

 ................................................................................................................. 171 

Appendix D. Follow-Up Care for Breast Cancer from American Society of 

Clinical Oncology (ASCO) ..................................................................... 173 

Appendix E. Follow-Up Care Recommendations for the Stage II or III 

Colorectal Cancer by Years after Treatment from American Society of 

Clinical Oncology (ASCO) ..................................................................... 175 

Appendix F. Medicare-Covered Preventive Service ............................... 176 

Appendix G. Examples of Out-of-Pocket Costs for Those with Only Fee-

for-Service (FFS) Medicare Coverage .................................................... 177 

Appendix H. ICD-9-CM Code List for Cancer Identification ................ 178 

Appendix I. Current Procedural Terminology (CPT) Codes for Cancer-

directed Surgeries by Body Parts ............................................................. 183 

Appendix J. ICD-9-CM Procedure Codes for Identification of Cancer-

directed Surgeries by Body Parts ............................................................. 192 

Appendix K. Codes for Identification of Radiation, Chemotherapy, and 

Biologic Antineoplastics .......................................................................... 198 



 

 

vii  

 

Appendix L. Identification of Active Cancer Treatment Using 2010 Drug 

Classification File .................................................................................... 205 

Appendix M. ICD-9-CM Diagnosis Codes for Diabetes ........................ 211 

Appendix N. Codes for Identification of Selected Preventive Services . 212 

Appendix O. Identification of Diabetic Therapy Using 2010 Drug 

Classification File .................................................................................... 213 

Appendix P. Identification of Other Recommended Medications for 

Diabetes Using 2010 Drug Classification File ........................................ 225 

Appendix Q. Codes for Identification of Insulin Use from Medical Claims

 ................................................................................................................. 238 

Appendix R.  Additional Results for Selection of Preferred Multivariate 

Models ..................................................................................................... 239 

Appendix S. Sensitivity Analysis Results on Use and Spending for 

Recommended Medications for Diabetes ................................................ 349 

Appendix T. Sensitivity Analysis Results for Total Prescription Drug 

Spending .................................................................................................. 374 

Appendix U. Subgroup Analysis Results ................................................ 388 

REFERENCES ................................................................................... 401 

 

 

 

 



 

 

viii  

 

List  of Tables 

Page 

Table 1. Demographic and Socioeconomic Characteristics of Study Sample in the Target 

Survivorship Year ............................................................................................................. 75 

 

Table 2. Health Status and Health Behaviors of Study Sample in the Target Survivorship 

Year ................................................................................................................................... 79 

 

Table 3. Summary of Multivariate Analyses for Utilization and Spending in the 

Survivorship Year ............................................................................................................. 87 

 

Table 4. Utilization of Selected Routine Primary Care Services  in the Target 

Survivorship Year ............................................................................................................. 90 

 

Table 5. Utilization of Selected Routine Primary Care in the Target Survivorship Year by 

Supplemental Medical Coverage Status among Non-Cancer Controls and Cancer 

Survivors ........................................................................................................................... 92 

 

Table 6. Preferred Multivariate Model (Naïve 1) for Use of Mammograms (N=5,404) .. 96 

 

Table 7. Preferred Multivariate Model (Naïve 1) for Use of Pap Smears or Pelvic Exams 

(N=5,757) .......................................................................................................................... 99 

 

Table 8. Preferred Multivariate Model (Naïve 1) for Use of Colorectal Cancer Exams 

(N=9,595) ........................................................................................................................ 101 

 

Table 9. Preferred Multivariate Model (Naïve 1) for Use of Prostate Specific Antigen 

(PSA) Blood Tests (N=3,249) ........................................................................................ 103 

 

Table 10. Preferred Multivariate Model (Naïve 1) for Use of Osteoporosis Exams 

(N=7,807) ........................................................................................................................ 106 

 

Table 11. Preferred Multivariate Model (Naïve 1) for Use of Influenza or Pneumonia 

Vaccination (N=10,192) ................................................................................................. 107 

 

Table 12. Preferred Multivariate Model (Naïve 1) for Use of Dental Exam or Cleaning 

Services (N=10,192) ....................................................................................................... 110 

 

Table 13. Summary of Significant Covariates in Preferred Multivariate Models for 

Selected Routine Primary Care ....................................................................................... 114 

 

Table 14. Diabetic-related Information among Diabetic Patients in the Target 

Survivorship Year ........................................................................................................... 120 

 



 

 

ix 

 

Table 15. Utilization and Spending on Recommended Diabetic Medications in the Target 

Survivorship Year among Sample with Diabetes ........................................................... 121 

 

Table 16. Utilization of and Spending on Recommended Diabetic Medications in the 

Target Survivorship Year by Prescription Drug Coverage among Non-Cancer Controls 

with Diabetes and Cancer Survivors with Diabetes ........................................................ 124 

 

Table 17. Preferred Multivariate Model (Naïve 1) for Use of Recommended Medications 

for Diabetes among Diabetic Patients (N=2,617) ........................................................... 129 

 

Table 18. Overall Measures for Health Care Utilization and Spending in the Target 

Survivorship Year ........................................................................................................... 134 

 

Table 19. Number of Routine Evaluation and Management (E&M) Visits in the Target 

Survivorship Year by Supplemental Medical Coverage Status
 
among Non-Cancer 

Controls and Cancer Survivors ....................................................................................... 136 

 

Table 20. Spending in the Target Survivorship Year by Supplemental Medical and 

Prescription Drug Coverage Status among Non-Cancer Controls and Cancer Survivors

......................................................................................................................................... 137 

 

Table 21. Preferred Multivariate Model (Naïve 1) for Number of Evaluation and 

Management (E&M) Visits (N=10,192) ......................................................................... 140 

 

Table 22. Preferred Multivariate Model (Naïve 1) for Total Prescription Drug Spending 

(N=10,192) ...................................................................................................................... 143 

 

Table 23. Preferred Multivariate Model (2SRI 1) for Total Healthcare Spending 

(N=10,192) ...................................................................................................................... 146 

 

Table 24. Sensitivity Analyses-Preferred Multivariate Model (Naïve 2) for Total 

Prescription Drug Spending ............................................................................................ 153 

Table A-1. Descriptive Statistics for Contextual and Instrumental Variables of Study 

Sample in the Target Survivorship Yearéééééééééééééééééé..240 

Table A-2. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

Samples For Use of Mammograms (N=5,404) ............................................................... 242 

 

Table A-3. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

Samples For Use of Pap Smears or Pelvic Exams (N=5,757) ........................................ 251 

 

Table A-4. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

Samples For Use of Colorectal Cancer Exams (N=9,595) ............................................. 260 



 

 

x 

 

 

Table A-5. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

Samples For Use of Prostate Specific Antigen (PSA) Blood Tests (N=3,249) .............. 269 

 

Table A-6. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

Samples For Use of Osteoporosis Exams (N=7,807) ..................................................... 278 

 

Table A-7. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical Insurance in the Target Survivorship Year Among 

the Entire Study Sample (N=10,192) .............................................................................. 287 

 

Table A-8. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Prescription Drug Coverage in the Target Survivorship Year Among 

Diabetic Patients For Use of Recommended Medications for Diabetes (N=2,617) ....... 296 

 

Table A-9. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Prescription Drug Coverage in the Target Survivorship Year Among 

Samples For Total Outpatient Prescription Drug Spending (N=10,192) ........................ 306 

 

Table A-10. Stage 1 of 2SRI Model: Multinomial Logistic Regression Model for 

Possession of Supplemental Medical and Prescription Drug Coverage in the Target 

Survivorship Year Among Total Study Sample For Total HealthCare Spending 

(N=10,192) ...................................................................................................................... 316 

 

Table A-11. Summary of F Statistics for Instrumental Variables in First Stage of 2SRI 

Estimations ...................................................................................................................... 332 

 

Table A-12. Multivariate Models for Total Healthcare Spending .................................. 334 

 

Table A-13. Multivariate Models for Use of Recommended Medications for Diabetes 

among Diabetic Patients ................................................................................................. 337 

 

Table A-14. Multivariate Models for Use of Mammograms .......................................... 340 

 

Table A-15. Multivariate Models for Use of Pap Smears or Pelvic Exams ................... 341 

 

Table A-16. Multivariate Models for Use of Colorectal Cancer Exams ........................ 342 

 

Table A-17. Multivariate Models for Use of Prostate Specific Antigen (PSA) Blood Tests

......................................................................................................................................... 343 

 

Table A-18. Multivariate Models for Use of Osteoporosis Exams ................................ 344 

 

Table A-19. Multivariate Models for Use of Influenza or Pneumonia Vaccination ...... 345 



 

 

xi 

 

 

Table A-20. Multivariate Models for Use of Dental Exam or Cleaning Services .......... 346 

 

Table A-21. Multivariate Models for Number of Evaluation and Management (E&M) 

Visits ............................................................................................................................... 347 

 

Table A-22. Multivariate Models for Total Prescription Drug Spending ....................... 348 

 

Table A-23. Sensitivity Analyses-Utilization and Spending of Recommended Diabetic 

Medications in the Target Survivorship Year by Prescription Drug Coverage among Non-

Cancer Controls with Diabetes and Cancer Survivors with Diabetes ............................. 349 

 

Table A-24.  Sensitivity Analysis-Stage 1 of 2SRI Model: Multinomial Logistic 

Regression Model for Possession of Prescription Drug Coverage in the Target 

Survivorship Year Among Diabetic Patients For Use of Recommended Medications for 

Diabetes (N=2,617) ......................................................................................................... 355 

 

Table A-25. Sensitivity Analyses-Multivariate Models for Use of Recommended 

Medications for Diabetes among Diabetic Patients (N=2,617) ...................................... 365 

 

Table A-26. Sensitivity Analysis-Stage 1 of 2SRI Model: Multinomial Logistic 

Regression Model for Possession of Prescription Drug Coverage in the Target 

Survivorship Year Among Samples For Total Prescription Drug Spending (N=10,192)

......................................................................................................................................... 374 

 

Table A-27. Sensitivity Analyses- Multivariate Models for Total Prescription Drug 

Spending ......................................................................................................................... 384 

 

Table A-28. Cancer Sites and Survival Years of Cancer Survivors in the Target 

Survivorship Year by Sources of Sample Identification ................................................. 388 

 

Table A-29. Demographic and Socioeconomic Characteristics of Cancer Survivors in the 

Target Survivorship Year by Sources of Sample Identification ..................................... 390 

 

Table A-30. Health Status and Health Behaviors of Cancer Survivors in the Target 

Survivorship Year by Sources of Sample Identification ................................................. 394 

 

Table A-31. Utilization of Selected Health Care Services in the Target Survivorship Year 

among Cancer Survivors by Sources of Sample Identification ...................................... 397 

 

Table A-32. Spending in the Target Survivorship Year among Cancer Survivors by 

Sources of Sample Identification .................................................................................... 398 

 

Table A-33. Utilization and Spending of Recommended Diabetic Medications in the 

Target Survivorship Year among Cancer Survivors
2
 with Diabetes by Sources of Sample 

Identification ................................................................................................................... 399 



 

 

xii  

 

List of Figures 

Page 

Figure 1. Behavioral Model of Health Services Use ........................................................ 25 

Figure 2. Changes in Preferences and Demand Curves due to Illness.............................. 28 

Figure 3. Identification of Cancer Survivors .................................................................... 51 

Figure 4. Multivariate Modeling Process and Selection of Preferred Models .................. 70 

Figure 5. Identification of the Study Sample .................................................................... 73 

 

 

 

 

 



  

 

1 

 

CHAPTER 1 BACKGROUND  

1.1 INTRODUCTION  

The number of elderly cancer survivors has increased substantially over the past 20 years. 

Cancer survivorsô experience with cancer treatment and treatment outcomes may impact 

their health status, attitudes towards utilization of health care services, life style choices, 

and affordability of ongoing health care. Little is known about how complex interactions 

of financial resources, health status, and attitudes towards health care seeking affect 

access to and utilization of health care beyond the acute cancer diagnosis and treatment 

phases. The objective of this study was to examine the relationship between supplemental 

medical and prescription insurance and use and spending on selected health care services 

for elderly Medicare cancer survivors compared to a non-cancer comparison group.  

Medicare Current Beneficiary Survey (MCBS) data from 1997 through 2007 were used 

in the study. MCBS historical Medicare claims from 1994 to 2005 were used to identify 

beneficiaries with a cancer history prior to their entry into the MCBS surveys. The study 

used descriptive analyses to describe sample baseline characteristics and assisted in 

categorizing utilization, spending and other variables. Naive generalized linear models 

and two-stage residual inclusion methods using instrumental variables were used to 

examine the relationship between supplemental medical and prescription insurance and 

use and spending on selected health care services, and potential determinants of health 

care utilization and spending. Sensitivity analyses were conducted to compare estimates 

from use of different insurance hierarchies to define prescription drug coverage and 

perform subgroup analyses among cancer survivors.   
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The following sections provide important background regarding the definition of a cancer 

survivor, a profile of the population diagnosed with cancer, recommended follow-up care 

for cancer survivors, and Medicare coverage and supplemental insurance. Study 

objectives and research aims follow the background. A theoretical framework for the 

study and review of the literature are also presented. The methods section describes data 

source, sample, study design, operationalization of variables, and statistical methods for 

each study aim. Results & discussion sections include results from aim 1 and aim 2 of the 

study, results from sensitivity analyses and discussions about specific results. The final 

sections include overall discussion and limitations, conclusions and implications for 

policy and practice, and points out areas for future research.     

1.2 DEFINITION OF CANCER SURVIVORS  

In 1986, the founders of the National Coalition for Cancer Survivorship (NCCS) 

pioneered a definition for a ñcancer survivor.ò The NCCSôs charter states, ñfrom the 

moment of diagnosis and for the balance of life, an individual diagnosed with cancer is a 

survivor.ò
1
 This definition is now commonly used by the cancer patient, clinician and 

advocacy communities. Later, NCCS expanded the definition of cancer survivors to 

include family, friends and caregivers who are influenced by the survivorship experience 

in any way. Adapted from the NCCS, the National Cancer Instituteôs (NCI) Office of 

Cancer Survivorship defines that ñAn individual is considered a cancer survivor from the 

time of diagnosis, through the balance of his or her life. Family members, friends, and 

caregivers are also impacted by the survivorship experience and are therefore included in 

this definition.ò
2
 The intention of advocating the definition for ñcancer survivorò ñfrom 

the moment of diagnosis and for the balance of lifeò by NCCS was to prompt early 
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discussion between patients and clinicians about the long-term and late effects of cancer 

treatment, and to make sure that survivorsô future needs and factors related to quality of 

life were considered routinely.
3, 4

 Also, family, friends and caregivers of persons who 

have ever been diagnosed with cancer were included in the definition of cancer survivors 

since they often experience similar challenges as those facing their loved one, and their 

support is essential for restoring or improving the health status of persons who have ever 

been diagnosed with cancer.
3
 

Although many have adopted the definition of cancer survivors used by the NCCS and 

NCIôs Office of Cancer Survivorship, an alternative approach focuses on longer term 

survival by the person with cancer. For example, the Memorial Sloan-Kettering Cancer 

Center website states that ñthe transition from cancer patient to cancer survivor occurs 

after completion of your active treatment at a time designated by your physician.ò
5
, while 

Macmillan Cancer Support considers a cancer survivor as ñsomeone who is living with or 

beyond cancerò,
6
 which means someone who: ñhas completed initial cancer management 

and has no apparent evidence of active disease; is living with progressive disease and 

may be receiving cancer treatment, but is not in the terminal phases of illness; or has had 

cancer in the pastò.
6
  

In a report by the Institute of Medicine (IOM) ñFrom Cancer Patient to Cancer Survivor - 

Lost in Transitionò, the IOM limited discussion to aspects of care relevant to individuals 

who have completed first diagnosis and treatment and not developed a recurrence of the 

initial cancer or died.
7
 Their purpose was to address issues and needs related with quality 

of care provided to survivors of cancers after the completion of their primary treatment.
7
  

http://en.wikipedia.org/wiki/Macmillan_Cancer_Support
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Researchers also defined cancer survivors in different ways to suit their own needs. 

Appendix A summarizes some of these definitions used for ñcancer survivorsò in specific 

studies. In general, cancer survivors were identified from one or several of these 

perspectives: an experience (having been diagnosed with cancer), a time frame (years 

from initial diagnosis of cancer), a phase (after the primary treatment and without 

undergoing cancer treatment), or an outcome (health outcome such as remission, cured, 

or no evidence of disease).
8-19

  

Each of the definitions of cancer survivors has its own purpose and may be appropriate 

depending on the context of the situation, the population, program or project. For 

example, the inclusion of family, friends and caregivers of persons who have ever been 

diagnosed with cancer as cancer survivors is appropriate for advocacy purposes. 

However, family, friends and caregivers are physically, psychologically, and socially 

different from those who have ever been diagnosed with cancer. A broad definition of 

cancer survivors including family members may not be suitable for studies concentrating 

on epidemiology and clinical impact of cancer, or health service utilization specifically 

relevant to those who have the illness. 

This study focused the research questions and analysis on patients who have passed the 

acute cancer diagnosis and treatment phase and have no active treatment or enrollment in 

hospice during the study period (detailed inclusion/exclusion criteria will be explained in 

the Methods section). These post-treatment survivors may face significant challenges 

such as the lack of survivorship care plans after primary treatment, unmet psychosocial 

and education needs following treatment, fragmented or uncoordinated care from 
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multiple providers, or long-term and delayed effects of cancer treatment and chronic 

effects of comorbidities
3, 7, 20

. However, the follow-up period of care has been relatively 

unexamined and many post-treatment survivors become ñlost in transitionò.
3, 7

 As the 

number of cancer patients who survived the acute cancer diagnosis and treatment phase 

increased substantially over the past 20 years, it is important to understand the post-

treatment survivorsô healthcare utilization and spending in the follow-up period and 

factors associated with such utilization and spending.   

In the following literature review, the definitions of cancer survivors may be different 

based on their sources, but limited to those who have ever been diagnosed with cancer.  

1.3 PROFILE OF POPULATION DIAGNOSED WITH CANCER 

The following section describes the characteristics of the population diagnosed with 

cancer in terms of cancer prevalence, types and incidence, common late and long-term 

effects of cancer treatments, and follow-up care requirements for cancer survivors. 

Special issues related to older cancer survivors are also presented in the following 

section.  

1.3.1 STATISTICS ABOUT CANCER PREVALENCE, TYPES AND I NCIDENCE  

Complete prevalence estimates from the Surveillance, Epidemiology, and End Results 

(SEER) indicate that, as of January 1, 2010, approximately 13.0 million people with a 

previous diagnosis of cancer were living in the United States, growing from about 3 

million in 1971 and representing approximately 4.2% of the U.S. population.
21

 Among 

the 13.0 million, about 8.5 million (65.4%) had survived 5 or more years since their 

original diagnosis, over 5.4 million (41.6%) were originally diagnosed with cancer 10 or 
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more years earlier, and approximately 2.0 million (15.0%) were survivors of 20 or more 

years.
21

 The 5-year relative survival rate for all cancer sites (invasive) from year 2003 to 

2009 was estimated as 65.8%.
21

 These statistics suggest that studies focusing on cancer 

patients who passed the acute cancer diagnosis and treatment phase are important and 

necessary as these post-treatment cancer survivors represent the majority of cancer 

patients.   

Regarding cancer types, based on statistics as of January 1, 2010
21

, among the 13.0 

million people ever diagnosed with cancer and alive, considering their first malignant 

primary only, female breast cancer (21.7%) represented the most prevalent type, followed 

by prostate cancer (20.1%), colorectal cancer (8.9%), melanoma of the skin (7.1%), and 

cancer of the corpus & uterus, not otherwise specified (NOS) (4.6%).
21

 Moreover, among 

the number of persons alive in the U.S. diagnosed with cancer and aged 60 years or over 

(9.2 million), the most common first malignant primary was prostate cancer (25.6%), 

followed by female breast cancer (22.0%), colorectal cancer (10.2%), melanoma of the 

skin (5.7%), and urinary bladder cancer (5.3%).
21

   

The median age of cancer patients at diagnosis from 2006-2010 was 66 years.
21

 Among 

persons alive in the U.S. diagnosed with cancer as of January 1, 2010,   people who were 

60 years or older and had a cancer diagnosis were the largest group and accounted for 

about 70.9% of the population with cancer diagnosis.
21

   

Age is the single most important risk factor for cancer and the percentage of the U.S. 

population aged 65 and over is expected to increase from its current level of 12.4% (35 

million) to 20% (70 million) by 2030.
22, 23

  From 2006-2010, 53.0% of incident cancer 
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cases were in elderly 65 years or over.
21

 The 5-Year relative survival rates in 2003 to 

2009 was estimated as 65.2% and 52.1% for those diagnosed at age 65-74 years and age 

75 or older respectively, or as 58.7% for those diagnosed at age of 65 years and over.
21

   

1.3.2 COMMON LATE AND LONG-TERM EFFECTS OF CANCER TREATMENTS 

An individual with a diagnosis of cancer may be affected physically, psychologically, 

socially, and spiritually by the disease.
3, 20, 24

 Some effects from cancer or cancer 

treatment are of short duration, such as nausea, mouth sores, or hair loss, while others 

may be long-term or late effects. Long-term effects are those occurring during cancer 

treatment and persisting after treatment ends. Body changes (scars, disfigurement, 

amputation), fatigue, neuropathic pain syndromes, and cognitive problems can be 

considered as long-term problems.
20, 25

 Late effects, on the other hand, may not occur 

until months to years after primary treatment ends. Secondary cancers, osteoporosis, and 

cardiovascular disease are common late effects for cancer patients.
20, 25

 However, some 

long-term symptoms can also be categorized as late effects depending upon the 

circumstances, site of disease and treatment modalities. For example, cognitive 

dysfunction may not be apparent during the active treatment but may manifest clinically 

some time later for some patients. Physical long-term and late effects of cancer 

treatments generally come from surgery, radiation, and chemotherapy. 
20, 26, 27

  

Besides physical sequelae, cancer survivors also experience changes in other aspects of 

life such as social (including financial), psychological, and spiritual domains. Social 

effects include changes in social relationships, employment problems, financial and 

insurance issues etc.
7, 20, 25

 Negative psychological effects include fear of recurrence, 
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depression, post-traumatic stress disorder, chronic anxiety, uncertainty and vulnerability, 

and cognitive problems.
20, 25, 28-34

 Some positive psychological effects of cancer 

experience are also reported.
20, 25, 35

 The findings include improved self-esteem from 

mastering a difficult challenge, greater appreciation of life, and strengthened marital 

relationships.
20, 25, 35-37

 Spiritual effects are identified as changed views on time and the 

future, changed values and goals, concerns about death and dying, particularly regarding 

pain during death, and religious convictions being strengthened or challenged.
20, 25, 38, 39  

Appendix B summarizes the most common late and long-term effects of cancer 

treatments.  

Physical and psychological sequelae of cancer and cancer treatment may be different in 

some aspects between elderly cancer survivors and younger cancer survivors due to the 

impact of aging. Previous research has addressed ways in which older adults are different 

from younger adults.
24, 40-42

 Physiological changes occur with age in all organ systems, 

including increasing cardiovascular problems, decreasing respiratory capacity, 

diminished performance of genitourinary system, gastrointestinal system, endocrine 

system, and musculoskeletal system, and atrophy of the epidermis.
42

 Psychologically and 

socially, elderly experience not only negative changes such as decrements in cognitive 

function, decreased social interactions, and loss of independence, but also positive 

changes such as relative stability in personality, accumulation of knowledge and 

wisdom.
43-46

 In addition, elderly tend to perceive less control over their health, have 

lower expectations for functional recovery, and experience less emotional highs and 

lows.
47-49

 Roles and responsibilities of daily life are different for elderly and younger 
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individuals. Generally young adults have more family responsibilities and greater 

interaction with employment and other social activities. These differences may help to 

explain differences in long-term and late effects between elderly and younger cancer 

survivors.   

Research by Hewitt et al. suggests that cancer affects physical functioning more than 

psychological functioning in older cancer survivors compared with younger cancer 

survivors.
13, 50-52

 The most prevalent chronic conditions among those cancer survivors 

aged 65 years and over are cardiovascular disease and diabetes.
13

 In a study by Stava et 

al. comparing the health profiles of younger and older breast cancer survivors, 

arthritis/osteoarthritis, cataracts, and heart problems are the three most significant long-

term health problems among older breast cancer survivors (age>55 years) and the 

prevalence of these problems is significantly higher than the comparison groups with age 

less than 55 years.
53

 

The aging process also indicates that the likelihood of having complications associated 

with renal, liver, cardiac, gastrointestinal mucosa, hematopoetic and central nervous 

systems from chemotherapy increases with age due to decreasing homeostatic reserve, 

declining adaptability, altered pharmacokinetics, and altered pharmacodynamics.
40, 41, 54

 

Other effects from surgical and radiation therapies discussed previously also exist among 

older cancer survivors, but few evidence-based studies have addressed the difference of 

these effects between older cancer survivors and younger cancer survivors.
24, 40, 55
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Overall, common late and long-term effects of cancer treatments will impact cancer 

survivorsô healthcare utilization and spending beyond the acute cancer diagnosis and 

treatment phases in the long-run. 

1.4 FOLLOW -UP CARE 

1.4.1 SURVIVORSHIP CARE PLANS AND GUIDELINES  

When patients complete their primary treatment for cancer, they enter a distinct phase of 

the cancer trajectory-cancer survivorship, and a care plan for survivorship is needed for 

the ongoing care of these patients. As primary treatment for cancer patients involves 

multiple providers such as oncologists, surgeons, primary care providers, etc., 

information regarding a patientôs diagnosis and treatment received may not be shared 

among these multiple providers, and fragmented or uncoordinated care may occur and 

result in inadequate or inappropriate use of health services. Also, patients do not 

necessarily understand their diseases and treatments received, making it difficult to 

inform their providers.  The Institute of Medicine (IOM) has recommended provision of  

a survivorship care plan for cancer patients upon discharge from cancer treatment to 

address the needs and challenges faced by cancer survivors.
7
 According to the IOM 

report, such survivorship care plans should be developed by the principal provider(s) who 

coordinated initial cancer therapy. Appendix C lists components of the survivorship care 

plan from IOM.  

The first part of the IOM survivorship care plan is a treatment summary and information 

about involved providers. The treatment summary should include specific tissue 

diagnosis and stage, treatments received and dates of services, treatment response and 

toxicities experienced, and supportive care received. The second part of the survivorship 
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care plan is a plan for ongoing follow-up care. The follow-up care plan should indicate 

the likely course of recovery from acute treatment toxicities, as well as the need for 

ongoing health maintenance or adjuvant therapy. It should also recommend a surveillance 

plan to detect recurrence or second cancers. It should provide information on possible late 

and long-term effects of treatment. Specific recommendations for healthy behaviors such 

as diet, exercise, healthy weight, etc. and effective preventive intervention should also be 

included in the plan. Ideally, follow-up providers for cancer monitoring and non-cancer 

care should be explicitly identified to ensure coordination of care. In addition, a list of 

cancer-related resources is also necessary for cancer survivors to seek additional 

information. This survivorship plan should be patient-centered and incorporate necessary 

changes/updates as new clinical evidence becomes available.   

Survivorship care plans for individual patients help inform clinicians involved in the 

ongoing care about patientôs medical history, while clinical guidelines are needed to 

provide guidance on the implementation of the survivorship care plan. Clinical guidelines 

can help decrease variation in care, as well as facilitating necessary care by improving 

coverage of that care by insurers.
56

 The Childrenôs Oncology Group has developed 

comprehensive guidelines for younger cancer survivors and parents.
57

 The American 

Society of Clinical Oncology (ASCO) has set up a committee to develop follow-up 

guidelines and implemented the recommendations from the IOMôs survivorship care plan 

in the updated guidelines. The ASCO has developed guidelines on follow-up care for 

breast and colorectal cancer. (Appendices D & E summarize the latest guidelines) 
58-63

 

Overall, there are relatively few evidence-based practice guidelines available for 

survivorship care in adults, particularly for care provided to less common cancers.
7, 20
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ASCO emphasizes that the guidelines for follow-up care should be modified to meet the 

needs of individual patients. Both oncologists and primary care physicians can provide 

follow-up care recommendations, as long as the patientôs primary care physician has 

communicated with their oncologist about appropriate follow-up care.  

1.4.2 NON-CANCER HEALTH CARE 

There is a dearth of evidence-based guidelines for managing long-term and late effects of 

treatment other than surveillance for cancer recurrence and second malignancies for 

cancer survivors. The reason may be that specific treatment-related complications or 

effects vary greatly depending on the type of cancer, stage of cancer, and treatment 

modalities. In addition, sometimes it is challenging to determine whether some physical 

problems are related to survivorsô prior cancer, or resulting from the aging process or 

comorbid conditions.     

While most of research and guidelines focus on cancer surveillance, non-cancer health 

care for comorbid conditions is also an important component of cancer survivorship care. 

Brown et al. showed that cancer patients had a higher rate of death from non-cancer 

causes than persons in the general population, and the most common non-cancer causes 

were circulatory and respiratory failures.
64

 Other studies also found that some chronic 

conditions like cardiovascular disease and diabetes played significant roles in the non-

cancer-related deaths among cancer survivors.
65-67

 Although cancer survivors may have 

more medical contacts than the general population, it is not clear whether these visits are 

related to management of their other medical problems such as heart diseases and 

diabetes. One study showed that breast cancer survivors received more preventive 
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services such as influenza vaccination, lipid testing, cervical and colon screening, and 

bone densitometry compared to controls,
68

 while another study reported that colorectal 

cancer survivors were less likely than their controls to receive recommended care for 

heart failure, chronic lung disease, and diabetes, or undergo routine preventive care such 

as influenza vaccination, eye examinations, cholesterol screening, cervical screening, and 

bone densitometry.
69

  

The quality and range of routine care for cancer survivors are also affected by their 

involvement with different specialties of providers.
68, 69

 Survivors followed by oncology 

specialists are more likely to undergo recommended surveillance for their cancer, while 

those monitored by primary care physicians are more likely to receive recommended non-

cancer care. Furthermore, survivors who were followed by both types of providers are 

more likely to receive both type of services and high quality of care.
20, 68, 69

 For example, 

survivors who did not receive care from oncology specialists were less likely to have 

surveillance mammography or colonoscopy; conversely, those not seen by a primary care 

physician were less likely to receive preventive services such as influenza vaccine and 

cervical screening.
68, 69

 It is also noteworthy that African American, poor, or elderly 

cancer survivors were less likely to receive either surveillance or non-cancer preventive 

services. Overall, preventive care and the management of other chronic medical 

conditions for cancer survivors remain one of the important issues for cancer survivorship 

care in the long run. 
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1.4.3 HEALTHY L IFESTYLE 

Lifestyle behavioral interventions for cancer survivors may include smoking cessation, 

healthy diet, and regular exercise. A review by Demark-Wahnefried et al. suggested that 

lifestyle behavioral interventions have the potential to improve the overall health and 

quality of life of cancer survivors.
70

  

It is recognized that smoking can cause lung, head and neck, stomach, pancreas, cervix, 

bladder, and kidney cancer as well as acute myeloid leukemia, heart disease, aneurysms, 

bronchitis, emphysema, and stroke etc.
71

 Thus, smoking cessation is an important 

mechanism for primary prevention of cancer, reducing the risk of cancer recurrence and 

adverse treatment reactions, and also increasing survival for those with tobacco-related 

cancers.
72

 

Healthy diet and regular exercise can contribute to the prevention of cardiovascular 

disease, diabetes, osteoporosis, and also some cancers.
73, 74

 The American Cancer Society 

(ACS) has published guidelines on nutrition and physical activity for cancer prevention.
73

 

The ACS also published reports for nutrition and physical activity during and after cancer 

treatment.
74

 The ACS guidelines on nutrition and physical activity for cancer prevention 

are based on synthesis of the most recent scientific evidence on diet and physical activity 

relevant to cancer risk. These guidelines recommend that for cancer prevention, an 

individual should maintain a healthy weight throughout life and adopt a physically active 

lifestyle. For example, adults should engage in at least 30 minutes of moderate to 

vigorous physical activity, above usual activities, on 5 or more days of the week. They 

should also consume a healthy diet, with an emphasis on plant sources, and limit alcohol 
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consumption.
73

 According to the reports from the ACS, there is lack of scientific 

evidence for advice on nutrition and physical activity for individuals after their primary 

treatment for cancer; however, the reports suggest that it may be helpful to reduce the risk 

of developing second cancers, and to prevent cardiovascular disease, diabetes, and 

osteoporosis for cancer survivors by following the guidelines on nutrition and physical 

activity for cancer prevention.
74-76

 The ACS also suggests that cancer survivors need to 

modify their lifestyles as needed to accommodate specific health issues. For example, 

survivors with severe anemia should delay exercise until the anemia is improved.
74

   

1.4.4 FOLLOW-UP CARE FOR OLDER CANCER SURVIVORS 

Currently there are no guidelines for survivorship care or healthy lifestyle specific to 

older cancer survivors. A review by Rao et al. indicates that older cancer patients or 

survivors are less likely to pursue healthful behavioral change, or less likely to maintain 

them compared to younger cancer patients or survivors.
40, 77

 Besides, Cooper et al. found 

that 60.2% of elderly colorectal cancer survivors in their studies did not have follow-up 

care at guideline-recommended levels; 17.1% met recommended standards; and 22.7% 

received follow-up care above guideline recommendations.
78

 Further research on the 

follow-up care for older cancer survivors is warranted to identify barriers to survivorship 

care and to explore effective interventions for this population. 

In summary, this section emphasizes that it is important for cancer survivors to receive 

comprehensive follow-up care including cancer surveillance and routine preventive and 

primary care for non-cancer health conditions and maintain a healthy lifestyle during the 

cancer survivorship phase. Accordingly, this study examined the receipt of cancer 
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screenings and other selected routine preventive and primary care among cancer 

survivors during a cancer survivorship year compared with non-cancer controls.  

The next section presents a brief introduction to Medicare coverage and supplemental 

insurance. 

1.5 MEDICARE COVERAGE AND SUPPLEMENTAL INSURANCE 

1.5.1 MEDICARE BASICS AND STRUCTURE 

Medicare is publicly provided health insurance for people aged 65 or older, for those 

aged less than 65 with certain disabilities, and persons at any age with End-Stage Renal 

Disease (ESRD) in the U.S. In 2012, Medicare provided coverage to 50 million 

Americans.
79

  

Medicare has different parts which focus coverage on specific services. They include 

Medicare Part A (Hospital Insurance), which helps cover inpatient care in hospitals, 

skilled nursing facility, hospice, and home health care; Medicare Part B (Medical 

Insurance), which helps cover doctorsô services, outpatient care, home health care, and 

some preventive services (See Appendix F for a list); Medicare Part C (Medicare 

Advantage Plans); and Medicare Part D (Medicare Prescription Drug Coverage), which 

helps cover the cost of prescription drugs. Medicare Part A and Part B do not cover 

certain services or items such as long-term care, routine dental care, dentures, cosmetic 

surgery, acupuncture, hearing aids, and exams for fitting hearing aids etc.
80

   

People qualified for Medicare coverage can choose how to get their health and 

prescription drug coverage through the following coverage choices and their cost sharing 

on medical services and prescription drugs vary across the choices:  
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Original Medicare is a fee-for-service (FFS) program run by the federal government and 

provides Part A and Part B coverage: A list of examples for out-of-pocket costs that 

people with only FFS Medicare could pay is presented in Appendix G.
81

 For example, in 

2009, beneficiaries with only Medicare FFS coverage had to pay 20% of the Medicare-

approved amount (coinsurance) for most covered services under Part B after paying $135 

yearly deductible and any copayment, and pay all costs for preventive care not covered 

by Medicare such as routine dental examination.
81

 

Medicare Advantage Plans, run by private insurance companies approved by Medicare, 

include Preferred Provider Organization (PPO) Plans, Health Maintenance Organization 

(HMO) Plans, Private FFS Plans, Medical Savings Account (MSA) Plans, Special Needs 

Plans (SNP), Point of Service (POS) Plans, and Provider Sponsored Organizations 

(PSOs) Plans
80

. These plans provide Part A and Part B coverage, and may offer 

prescription drug coverage and other extra coverage such as vision, hearing, dental, etc. 

for an extra cost. Costs for items and services vary by plan. The out-of-pocket costs in 

these plans may be lower than those in FFS Medicare plan.
80

   

Other Medicare Health Plans include Medicare Cost Plans, Programs of All-Inclusive 

Care for the Elderly (PACE), and Medicare Innovation Projects. Some of these plans 

provide both Part A and Part B coverage, while most of these plans provide only Part B 

coverage. In addition, some plans also provide Part D coverage.
80

 

Medicare began to offer Part D to Medicare beneficiaries on January 1, 2006. 

Beneficiaries can join Part D through Medicare Prescription Drug Plans (PDPs) or 

Medicare Advantage Plans or other Medicare health plans that offer Part D. PDPs 
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provide drug coverage to FFS Medicare, some Medicare Cost Plans, some Medicare 

Private FFS Plans, and Medicare MSA Plans. Medicare Advantage Plans with 

prescription drug coverage are sometimes referred as ñMA-PDsò.
80

 Part D costs could 

include monthly premiums, yearly deductible, copayments or coinsurance, and coverage 

gap depending on plans and prescriptions used.
80

   

There are federal and state programs that may help people with limited income and 

resources save on their health care and prescription drug costs by paying some or all of 

the premiums, coinsurance, copayment, deductible, and coverage gap or provide extra 

income. These programs include Medicaid, low-income subsidy (LIS) for Part D, State 

Pharmacy Assistance Programs, PACE, Medicare Savings Programs, Supplemental 

Security Income (SSI) Benefits and some programs for people living in the U.S. 

territories.
80, 82

 

1.5.2 MEDIGAP BASICS 

A Medigap policy is private health insurance that supplements Original Medicare. It 

helps pay copayment/coinsurance, deductibles or uncovered services under Original 

Medicare. Medigap policies do not cover patientô out-of-pocket costs under the following 

types of health coverage including Medicare Advantage Plans, employer/union group 

health coverage, stand-alone Medicare Prescription Drug Plans, Medicaid, veteranôs 

benefits, or TRICARE.
83

 In most of states people can only purchase standardized 

Medigap policies identified by letters (A through N in 2012) at their own cost.
83

 In 2012, 

all standardized Medigap policies cover 100% of Medicare Part A coinsurance and 

hospital costs up to an additional 365 days after Medicare benefits are used up; most of 

them cover 100% of Medicare Part B coinsurance or copayment, blood (first 3 pints), and 
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Part A hospice care coinsurance or copayment. Skilled nursing facility care coinsurance, 

Part A/B deductible, foreign travel emergency, etc. may also be covered in some of the 

standardized Medigap policies.
83

Also, Medigap policies sold after January 1, 2006 do not 

provide prescription drug coverage.
83

 It should be noted that Medigap policies do not 

provide coverage for long-term care, vision or dental care, hearing aids, eyeglasses, and 

private-duty nursing. Also, Medigap policies cover coinsurance only after beneficiaries 

pay their deductible unless the deductible is also covered by the Medigap policies.
83

  

1.5.3 SUMMARY 

In summary, Medicare beneficiaries face coverage and cost-sharing structure that can 

vary widely depending on plan type. In 2007, 34% of Medicare beneficiaries had 

coverage from employer-sponsored health plans, 22% enrolled into Medicare Advantage 

Plans, 17% purchased Medigap policies, 15% received Medicaid benefits, and 11% had 

no supplemental health insurance.
84

 Beneficiaries with only FFS Medicare have to pay 

deductible, coinsurance, copayment, premiums and costs of services not covered by 

Medicare (See Appendix G for details). Beneficiaries with limited supplemental 

insurance may also face out of pocket burden by paying deductible, coinsurance or 

copayment of some Part B services or prescription drugs, premiums and costs of services 

not covered by Medicare. For cancer survivors with Medicare coverage, out-of-pocket 

costs could vary greatly considering the variety of Medicare and supplemental insurance 

plans.  
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CHAPTER  2 STUDY OBJECTIVES  AND  RATIONALE  

The purpose of this study was to examine the relationship between supplemental medical 

and prescription insurance and use and spending on selected health care services for 

elderly Medicare cancer survivors compared to a non-cancer comparison group. The 

specific aims of the study are as follows:  

Aim 1: Characterize elderly Medicare cancer survivors and compare to a cohort of 

similar Medicare beneficiaries without a cancer history with respect to Medicare 

supplemental medical and prescription drug insurance, socio-demographics, health status, 

health behaviors, total medical spending, total outpatient prescription spending, and use 

or spending on selected routine primary care and anti-diabetic medications for Medicare 

beneficiaries with diabetes.  

Note: total medical spending, total prescription spending, and use and spending on 

selected routine primary care and anti-diabetic medications for Medicare beneficiaries 

with diabetes are encompassed within the phrase ñhealth care utilization and spendingò in 

Aim 2. 

Aim 2: Examine the effect of the presence and type of supplemental insurance on health 

care utilization and spending for elderly Medicare cancer survivors compared to elderly 

Medicare beneficiaries without cancer.  

With the aging of the U.S. population, increased cancer incidence and advances in cancer 

treatment, the number of elderly cancer survivors has increased substantially over the 

past 20 years.
85

 This increase has led to concerns on the part of clinicians and various 

advocacy groups about the adequacy of care for cancer survivors in the longer-term. 
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Cancer survivors have a variety of medical care needs, some of which are related to their 

cancer history, while others are common to the elderly. After an initial round of cancer 

treatment, cancer patients need ongoing medical care on three levels: 1) ongoing cancer 

surveillance to detect a recurrence, 2) routine preventive and primary care and 3) 

management of comorbid chronic conditions. The experience with cancer treatment and 

treatment outcomes may impact cancer survivorsô health status, attitudes towards 

utilization of health care services, life style choices, and affordability of ongoing health 

care. Specifically, this study examined use of routine preventive and primary care 

including screening mammograms, colorectal cancer screenings, screening pelvic exams, 

prostate specific antigen tests (PSA), number of routine evaluation and management 

(E&M) visits, influenza and pneumonia vaccinations, and dental examination or cleaning 

services, total healthcare and prescription drug spending, and use of recommended 

medications for diabetes among Medicare beneficiaries with diabetes. 

The study looked at use of recommended medications for diabetes among Medicare 

beneficiaries with diabetes because this disease is one of the most common chronic 

diseases within the elderly Medicare population, affecting approximately 24% of 

community-dwelling Medicare beneficiaries.
86

 Medicare beneficiaries with diabetes had 

an average of $15,292 in total spending in 2002, compared to $10,210 by the average 

community-dwelling beneficiaries in the same year.
86

 Patients with diabetes are heavy 

users of medications.
86

 For diabetes, angiotensin-converting enzyme (ACE) inhibitors, 

angiotensin II receptor blockers (ARB), and HMG-CoA reductase inhibitors (statins) are 

recommended for diabetic patients to prevent progression of diabetic renal disease and 

cardiac damage.
87-90

 Previous studies have indicated that these essential medications are 
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underutilized.
91-93

 Therefore, it is important to examine whether elderly individuals, 

especially cancer survivors with diabetes, follow the guidelines and use recommended 

medications (anti-diabetic agents, ACE inhibitors, ARB, or statins) and what factors are 

associated with using or not using them.. 

A fundamental question in economics is to what extent consumers respond to prices of 

goods and services, captured in the consumer demand function. For most goods, the 

demand curve is downward sloping, which indicates that holding income and preferences 

constant, increases in the price of health care are associated with decreases in the use of 

health care.
94, 95

 The responsiveness of a consumerôs demand to price is measured by 

price elasticity, which is the ratio of the percentage change in quantity demanded to the 

percentage change in price. Supplemental insurance lowers the effective out-of-pocket 

price faced by Medicare beneficiaries at the time of consumption. Economic theory 

predicts, and several empirical studies have provided evidence that people with poor 

health are less responsive to price (i.e. have lower price elasticity of demand) for health 

care compared to those with better health status.
94-97

 Therefore, responsiveness to 

supplemental health insurance may be different for cancer survivors compared to those 

without cancer. Cancer survivors may also experience reduced financial resources, and 

changes in health status, and attitudes towards life style and health care seeking. Little is 

known about how these factors interact with supplemental insurance to affect utilization 

of health care for cancer survivors. No current studies have addressed whether the impact 

of supplemental insurance on health service utilization and spending for elderly cancer 

survivors differs from that of elderly individuals without a history of cancer. 
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The findings of the study should expand our understanding regarding characteristics and 

use and spending on non-cancer related health care among elderly Medicare beneficiaries 

who are cancer survivors. The study results should also fill important knowledge gaps 

regarding the relationship of supplemental medical and prescription insurance to health 

care utilization and spending for elderly Medicare cancer survivors compared to those 

without a cancer history. If cancer survivors are less price-responsive to health care 

utilization and spending compared with the general population, it may create a situation 

in which there is high total spending, constrained by available income and assets to cover 

the out-of-pocket costs. Hence, cancer survivors may use up their financial resources for 

ongoing health care or have to forgo care in the long run. A U.S. national survey found 

that 25% of households affected by cancer used up all or most of their savings as a result 

of the financial cost of dealing with cancer; among those always insured, 22% reported 

using up all or most of savings.
98
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CHAPTER  3 CONCEPTUAL  FRAMEWORK    

The conceptual framework for health care utilization used in this dissertation was a 

modified version of the Behavioral Model of Health Services Use
99

 (depicted in Figure 

1). The Behavioral Model of Health Services Use was initially developed in the late 

1960s by Ronald M. Andersen to assist in understanding familiesô use of health 

services.
100

 Since then, the Behavioral Model of Health Services Use has been revised 

and evolved from phase 1 (1960s) to phase 5 (2000s)  in response to emerging issues in 

the health care system, and new developments in medical sociology and health services 

research.
101

  

The most recent versions of the model include four components: contextual 

characteristics, individual characteristics, health behaviors, and outcomes. Contextual 

characteristics include factors within the health care system, and community 

characteristics. The major components of contextual characteristics include predisposing 

factors (e.g. community demographics, social structure, beliefs), enabling factors (e.g. 

supply of medical professionals or health care facilities, health policy, financing), and 

need in terms of environmental exposures or population health indices (e.g. mortality, 

morbidity etc.). Individual characteristics have the same components as those of 

contextual characteristics. Individual predisposing characteristics include demographic 

factors (age and gender), social structure (education, occupation, ethnicity, social 

networks, social interactions, and culture), and health beliefs (peopleôs attitudes, values, 

and knowledge about health and health services). Enabling resources include 

personal/family and community factors such as health insurance, geographical residence 

or employment. Individual need includes perceived-social, and evaluated-biological 
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needs. Health behaviors include personal health practices (e.g. diet, exercise, and self-

care etc.), use of health services (measured by type, site, purpose, and time interval of 

use), and process of medical care indicating interaction between providers and patients in 

the delivery of medical care (e. g. patient counseling). Outcomes include perceived 

health, evaluated health, and consumer satisfaction. 

Figure 1. Behavioral Model of Health Services Use  

  

Sources:  Andersen RM, Davidson PL. Improving access to care in America: individual 

and contextual indicators. In: Andersen RM, Rice TH, Kominski GF, eds. Changing the 

U.S. Health Care System: Key Issues in Health Services Policy and Management. San 

Francisco, CA: Jossey-Bass; 2007:3ï31. 

 

The Behavioral Model of Health Services Use suggests that multiple determinants, 

including contextual and individual characteristics, influence health services use and 

health status. The feedback loops in the model indicate that use of health services and 
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health status may also influence subsequent predisposing, enabling, and need factors 

within contextual or individual characteristics. Furthermore, there is also an interaction 

between use of personal health services and outcomes. Based on this Behavioral Model 

of Health Services Use, cancer survivorsô decision to use health care services is jointly 

influenced by individual, provider, health care system, and other contextual factors.   

In this study, one element of the Behavioral Model of Health Services Use, was 

emphasized; namely, the role of Medicare supplemental insurance as an individual 

enabling factor in the use and spending on health care services. The standard economic 

theory of consumer demand for health insurance and health care services was used within 

the context of the Behavioral Model of Health Services Use to explain the relationship 

between supplemental insurance and use of personal health services.  

The demand theory for health care services suggests that, other things held equal, 

individuals demand more health services under the following conditions: have health 

insurance, are sicker, have higher incomes, and have stronger preference towards using 

health care services. Since health insurance reduces effective prices faced by consumers, 

individuals with supplemental health insurance are expected to have higher use of health 

services compared to those who do not.
94

 Other factors such as time cost to obtain health 

services, and supply of health care professionals and facilities in the local area may also 

impact use of health services. 

One of the distinguishing characteristics of demand for health care services is uncertainty 

due to the unpredictable incidence of illness (health shocks), when compared to demand 

for other commodities such as food or clothes.
102

 Risk-averse individuals will tend to 
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purchase more medical care when a health shock is severe or has greater potential to 

reduce health.
103

 Furthermore, when confronted by uncertainty of health shocks, 

individuals will invest more in preventive medical care, but as time passes and no health 

shocks occur, individuals will reduce their medical care expenditures and increase their 

consumption of other goods.
103

 Theory also predicts that previous health shocks should 

impact the spending on health care services in the current period and such impact should 

decrease as time passes. Finally, more severe health shocks in a previous period should 

have a greater impact on the current medical expenditures for risk-averse individuals. 

Figure 2 below shows how an individualôs preferences for medical care and other goods 

may change with a health shock and the corresponding change in the demand curve. 

Figure 2.a shows two sets of indifference curves for the same person with and without 

illness, respectively. Indifference curves reflect an individualôs preferences over medical 

care and other goods. When an individual becomes sick and the budget constraint line 

(M*X*) is fixed, use of medical care is expected to increase from M1 to M2, while 

consumption of other goods declines from X1 to X2. This preference shift results in a shift 

of the demand curve from the left (DNo illness) to the right (DWith illness) in Figure 2.b, which 

indicates that, at each price, sicker people will demand more medical care. 

Since sicker people have stronger preference for medical care and demand more health 

care services, they may be less responsive to price changes in health care services 

compared with healthier people.
94-97

 Therefore, because insurance reduces the effective 

price of health care services, the impact of supplemental insurance among sicker people 

or people with more severe health shocks is predicted to be less than that among healthier 

people.  
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Figure 2. Changes in Preferences and Demand Curves due to Illness 

 
Adapted from: Phelps CE. Health Economics 3rd ed: Addison Wesley; 2002. 

 

Economic theory suggests that holding other things constant, individuals are more likely 

to purchase supplemental health insurance if they are more risk averse, have higher 

incomes, have poor health, or have stronger preferences for using health care services.
94

 

Whether a person purchases private supplemental insurance or enrolls in public insurance 

may also be impacted by supplemental insurance premiums which are affected by state 

specific insurance market regulations, work history/firm size/industry, and the supply of 

different health insurance plans in the area, HMO penetration rate, and other public 

options. 

The economic model of consumer demand for health insurance and health care services 

indicates that an individualôs decision to buy Medicare supplemental insurance and use of 

health services are both influenced by his/her health status, income, and preferences for 

health care services. Therefore, in order to examine the relationship between 

supplemental insurance and use of personal health services, it is necessary to take into 
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account the impact of these common factors (endogeneity of insurance) to avoid drawing 

biased conclusions.  

The Behavioral Model of Health Services Use, and the nested economic model of 

consumer demand for health insurance and health care services provides a theoretical 

basis for generating hypotheses and specifying empirical models. Based on this 

theoretical model, by assuming that cancer has a greater impact on an individualôs 

physical and mental health status than other diseases, cancer survivors are more likely to 

purchase supplemental medical and prescription drug insurance compared to those 

without a cancer history, holding other things equal. The health status of cancer survivors 

may also influence the types of supplemental insurance available to them. Cancer 

survivors may be less likely to have employment related supplemental insurance if their 

cancer affected employment before they reached retirement age or they may be less likely 

to have individually purchased insurance due to their pre-existing cancer condition, or 

they may be more likely to be eligible for Medicaid as a result of the financial burden 

from their prior cancer treatment.  

The model also suggests that cancer survivors may have a lower price elasticity of 

demand for health care services compared to those with other types of health shocks or 

those without any health shocks in the previous period if we assume that the shock from a 

cancer diagnosis is more severe or more uncertain than other types of health shocks. 

Therefore, the impact of supplemental insurance upon health care spending for cancer 

survivors may be less than that for those without a history of cancer. 

In this study, for Aim 2:  
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Examine the effect of the presence and type of supplemental insurance on health care 

utilization and spending for elderly Medicare cancer survivors compared to elderly 

Medicare beneficiaries without cancer.  

It is hypothesized that: 

Hypothesis 1: The impact of supplemental insurance on health care utilization and 

spending will be smaller for elderly Medicare cancer survivors compared to those without 

a cancer history. 
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CHAPTER  4 LITERATURE  REVIEW    

There is extensive literature on insurance, preventive health care, management of 

diabetes, health care spending and cancer survivorship. It is not possible to cover all these 

topics and findings in this dissertation. This section focuses specifically on a review of 

literature for the relationship of supplemental health insurance to the utilization of health 

care services, including endogeneity of supplemental insurance coverage, impact of 

health insurance/price on use or spending of health care services by health status, and 

impact of health shocks on attitudes or preferences towards health care use and spending. 

Other factors suggested by the conceptual framework were also reviewed for their 

association with use of routine primary care and care for diabetes, especially among 

cancer survivors. 

4.1 SUPPLEMENTAL HEALTH INSURANCE AND USE OF HEALTH SERVICES 

As noted previously, supplemental insurance is expected to increase health care spending 

to the extent that it reduces effective price to patients at the time of health care 

consumption. Supplemental insurance types may affect the out-of-pocket price to 

different degrees, but may also differ along dimensions such as provider networks and/or 

utilization management. A series of studies have examined the relationship between 

Medicare supplemental insurance and use or spending on health care services. Some of 

the studies also addressed the issue of endogeneity of health insurances by testing or 

adjusting for it in the analyses. While there is no agreement on the magnitude, cause, or 

endogeneity of effect from health insurance, the consistent finding from different studies 

is that individuals with supplemental insurance are more likely to increase use or 

spending on health care services. 
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The RAND Health Insurance Experiment showed that, enrollees with higher cost sharing 

in their insurance plans were less likely to have medical contacts, or use outpatient 

services.
104

 Using a randomized experiment, the study demonstrated fundamental price 

responsiveness with price elasticity of demand for medical care estimated to be in the -

0.1 to -0.2 range.
104

 Although not focused on supplemental insurance, the RAND study 

provided the first estimates of demand for healthcare that were not biased by insurance 

selection. Although dated, the findings from the study can be extended to the situation 

that Medicare beneficiaries without supplemental insurance may be less likely to have 

medical contacts or use outpatient services because they are responsible for the full cost 

of care not covered by Medicare. 

Atherly estimated that individually-purchased supplemental insurance plans with or 

without prescriptions drug coverage increased Medicare expenditures (in 1995) by $491 

and $914 annually respectively, while employer-sponsored health insurance plans 

increased Medicare spending by $447 and $207 annually for policies with or without 

drug coverage respectively.
105

 An earlier study also suggests that Medicare beneficiaries 

with both Medigap and employer-sponsored plans had the highest level of Medicare 

expenditures.
106

 

Two studies looked at the association between Medicare supplemental prescription drug 

coverage and drug utilization and expenditures.
107, 108

 Shea et al. found that after 

controlling for potential selection bias, Medicare beneficiaries with prescription coverage 

were more likely to use prescriptions. They estimated that a 10% decrease in the effective 

price of prescriptions to beneficiaries would increase their utilization of prescriptions by 

5.4%.
108

  The study by Huh et al. reported that the probability of any prescription drug 
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use was 4.5% higher among beneficiaries with drug coverage when compared to those 

without any drug coverage. The drug coverage was also associated with $308 increase in 

drug spending among those who used prescription drugs.
107

   

A more recent study by Davidoff et al. examined use and spending on antineoplastic 

therapies among Medicare beneficiaries with cancer using pooled 1997-2007 Medicare 

Current Beneficiary Survey (MCBS) data.
109

 The study found that compared to those 

without any supplemental insurance, the probability of use of antineoplastic therapies 

among cancer patients with supplemental insurance was about 0.14 to 0.15 higher 

depending on the type of supplemental insurance. Similarly, compared to those without 

supplemental insurance, cancer patients who had supplemental insurance spent about 

$1539 (medical supplemental insurance only) to $3708 (public supplemental insurance 

plus prescription drug coverage) more on antineoplastic therapies.
109

    

Past studies also examined endogeneity of Medicare supplemental insurance. The 

problem of endogeneity may be limited for Medicare supplemental insurance because 

possession of supplemental insurance such as employer-sponsored insurance or Medicaid 

coverage is determined by a personôs prior possession of employer-sponsored insurance 

plans or a personôs income relative to Medicaidôs eligibility thresholds, which are not 

easy to change or manipulate when diagnosed with a chronic condition. However, there is 

still potential for endogeneity of Medicare supplemental insurance based on long-

standing preferences about healthcare seeking. Plus, possession of individually purchased 

private supplemental insurance requires active choice, which may be affected by 

preferences. Results from the existing literature are mixed regarding the evidence for 

biased selection into Medicare supplemental insurance (endogeneity of Medicare 
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supplemental insurance). McCall et al. found no evidence of selection among Medicare 

beneficiaries when modeling the insurance choice as a dichotomous variable indicating 

any source/type of supplemental insurance or not.
110

  Using data from the RAND Elderly 

Health Supplement to the 1990 Panel Study of Income Dynamics, Lillard et al. examined 

the determinants of the demand for prescription drugs among the elderly aged 66 and 

over, and tested for endogeneity of supplemental insurance coverage in the full joint 

model of insurance coverage, drug coverage, and the demand equations. The results 

could not reject the hypothesis that insurance variables were exogenous.
111

  In a study on 

the relationship between ability to pay and medication decisions among the elderly 

Pennsylvania Medicare beneficiaries in 1990, Stuart and Grana used a two-stage 

Hausman specification test to determine whether any of the supplemental insurance 

variables (private physician office coverage, private prescriptions coverage, Pennsylvania 

Pharmaceutical Assistance Contract for the Elderly (PACE), or Medicaid) were 

endogenous, and the test failed to reject exogeneity.
112

  

In contrast, Ettner found evidence of adverse selection in the supplemental private 

insurance market by using data from the 1991 MCBS. The author assumed that 

unobserved variables were distributed randomly in employer sponsored supplemental 

insurance plans, and increased usage associated with the employer sponsored plans was 

attributed to moral hazard. Adverse selection was measured as the difference in spending 

between employer-sponsored supplemental insurance plans and individually purchased 

supplemental policies. The study found that beneficiaries with private supplemental 

insurance used more physician services and had higher Medicare total and Part B 

reimbursement, even after controlling for pure insurance effects, which suggested adverse 
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selection.
113

 In addition, using the 1995 MCBS data, Atherly estimated the effect of 

Medicare supplemental insurance plans on Medicare expenditures by controlling for 

unobserved selection.
105

 The study used a two-stage model to first estimate the insurance 

choice decision and then health care expenditures. In addition to individual level 

characteristics, the study used county level unemployment rate, proportions of workers 

employed in selected industries, Medicare Average Adjusted Per Capita Cost (AAPCC), 

and number of HMOs to estimate the possession of employer-sponsored supplemental 

insurance. The study used state level per-capita hospitalization rate and community rating 

regulations, and county level AAPCC and number of HMOs to estimate the choice of 

individually purchased supplemental insurance. The study suggested that insurance 

choice was indeed endogenous, with most policies having favorable selection instead of 

adverse selection. The study indicated that there was significant unobserved favorable 

selection into employer-sponsored supplemental insurance plans, regardless of whether 

prescription drug coverage was included in the plans. For individually purchased 

supplemental policies, unobserved adverse selection was found in the plans with drug 

benefits, while unobserved favorable selection existed in the plans without drug 

benefits.
105

 A more recent study by Huh et al. also investigated self-selection into drug 

coverage by simultaneous equations methods among the elderly Medicare beneficiaries 

from 2000 MCBS data. Their findings indicated that unobservable factors led elderly 

Medicare beneficiaries to buy prescription drug coverage and also have higher 

conditional drug expenditures, while the same unobserved characteristics were 

unassociated with the decision to use any drugs or not.
107
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None of these studies examined the relationship between supplemental medical and 

prescription insurance and use and spending on selected health care services for elderly 

Medicare cancer survivors compared to a non-cancer comparison group. However, the 

mixed results for endogeneity of supplemental insurance suggest a need to test for 

potential endogeneity in the current study. 

4.2 IMPACT OF  HEALTH INSURANCE/PRICE ON USE OR SPENDING OF 

HEALTH CARE SERVICES BY HEALTH STATUS 

Since Aim 2 of the current study was to examine whether there is differential impact of 

supplemental insurance on healthcare utilization and spending for elderly cancer 

survivors compared to non-cancer controls, it was helpful to look at literature regarding 

studies which examined and compared the impact of supplemental insurance on use or 

spending of health care services among people with different health status or conditions.    

The results of such studies are mixed regarding the effect of health status on the response 

to health insurance or price.
96, 97, 114

    

A sub-analysis of the RAND Health Insurance Experiment tested whether the response to 

cost sharing varied by health status.
114

 The study used the General Health Index 

(GHINDX) and its distribution to define the lower third, middle third, and upper third 

health status groups. The GHINDX refers to health in general and is a continuous score 

based on 22 questionnaire items for individuals 14 years and older. The study did not find 

significant insurance plan interactions with health status on expenditures for medical 

services.
114

  

A study by Wedig examined specifically the relationship between the elasticity of 

demand for physician services and health status.
96

 The study used data from the 1980 
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National Medical Care Utilization and Expenditure Survey (NMCUES). Use of physician 

visits was the dependent variable and measured as use/non-use and level of use weighted 

by price. Price and health status were the two key independent variables. The ratio of 

total out of pocket spending to quantity of care or weighted visits was used as the 

measure of price. Health status was measured by several proxy variables such as 

perceived health status, disability days, and activity limitation. The study results indicated 

that less healthy people were less price responsive on the first few units of physician 

visits or initial decision to visit, but there were no discernible effects on mean numbers of 

physician visits.
96

 

A more recent study by Remler et al. using 1995 MCBS data examined  whether health 

status affected responsiveness to cost-sharing among fee-for-service (FFS) Medicare 

beneficiaries.
97

 Health status was defined as healthy or sick using two approaches: first, 

those who had at least one activity of daily living (ADL) impairment were considered as 

sick while those without any ADL limi tations were defined as healthy. Second, those 

who self-reported their health as being poor were categorized as sick while those with 

self-reported health as fair, good, very good, or excellent were considered as healthy. 

Cost sharing variation was measured by whether the subjects had no supplemental 

insurance Medigap or employer-sponsored supplemental insurance. Medicare Part B 

covered medical care use and expenditures were the dependent variable. The study found 

that change in Medicare Part B expenditures associated with Medigap or employer-

sponsored supplemental insurance was smaller for the sick when compared to that of the 

healthy. The study indicated that the impact of supplemental insurance on Medicare Part 
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B expenditures was smaller for Medicare elderly beneficiaries with poor health status 

when compared to healthy beneficiaries regardless of how health status was measured.
97

   

A more relevant study by Erten et al. examined whether Medicare beneficiaries with 

newly diagnosed cancer responded differently to supplemental coverage than the general 

Medicare population using 1997-2007 MCBS data. The study results showed that 

Medicare beneficiaries with newly diagnosed cancer are less responsive to the presence 

and type of supplemental coverage than non-cancer controls.
115

 However, the relationship 

of supplemental insurance and utilization and spending between cancer survivors vs. non-

cancer controls is unclear because cancer survivors may be different from those with 

newly diagnosed cancer in terms of health conditions, need for cancer-related treatment, 

and preference for medical care, etc.   

4.3 IMPACT OF HEALTH SHOCKS ON ATTITUDES OR PREFERENCES 

TOWARDS HEALTH CARE UTILIZATION AND SPENDING 

As shown in the literature reviews above, most of the studies examining the effect of 

health on price response have used general measures to distinguish sick from healthy 

persons. This study is the first one to assess whether being a cancer survivor has an 

impact on price response regarding health care utilization and spending. A cancer 

diagnosis can be considered to be a special kind of health shock, and little is known about 

the impact of health shocks on attitudes or preferences towards health care utilization or 

spending.
116

 A study by Ayyagari examined the impact of health shocks on beliefs about 

disease risk and demand for vaccinations.
116

 The study used the 1992-2003 MCBS Cost 

and Use file. Health shocks were constructed from claims with a dummy variable 

indicating having influenza or pneumonia and a dummy variable indicating having any 
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respiratory illness in the previous year. Vaccination for pneumonia was identified from 

self-reports in the MCBS files. The results showed that beneficiaries who had a defined 

health shock in the previous year were more likely to have a pneumonia vaccination in 

the current year than those who did not, and the probability of getting a vaccination did 

not vary according to the severity of the health shock, measured by hospitalization.
116

 

4.4 FACTORS ASSOCIATED WITH USE OF ROUTINE PRIMARY CARE   

The following section provides findings from literature regarding factors associated with 

use of routine primary care. The findings showed that studies which used SEER-

Medicare data to examine use of routine primary care among cancer survivors and/or 

controls had a great deal of information on cancer type, stage at diagnosis, treatments, 

etc., but there was no information on supplemental insurance other than a state Medicaid 

buy-in indicator, and census track level socioeconomic data, which may not be 

particularly highly correlated with person-specific data.  

Several studies had compared receipt of preventive care services for cancer survivors and 

persons without cancer, and have examined determinants of service use other than 

insurance. The studies showed that being married, higher education, non-African 

American, and higher socioeconomic status were positively associated with use of 

preventive health services in cancer survivors.
11, 18, 68, 69, 117-119

  Older age was associated 

with increased odds of influenza vaccination, but with decreased odds of receiving other 

preventive services such as cholesterol or bone density screening.
117, 118

 Snyder et al. 

found that stage 1-3 breast cancer survivors were less likely to get influenza vaccination, 

cholesterol screening, colorectal cancer screening, and bone densitometry, but were more 
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likely to receive mammograms when compared to non-cancer controls who were 

matched by age, race, sex, and SEER region and had a mammogram in the same year 

when the corresponding cancer case was diagnosed.
119

 In contrast, results from another 

study showed that survivors of non-metastatic breast cancer were significantly more 

likely to receive influenza vaccination, lipid testing, cervical examination, colon 

examination, and bone densitometry when compared to controls matched controls on the 

basis of age, race, sex, and SEER region. However, when compared to the restricted 

matched controls who had prior mammography in the same period when breast cancer 

survivors were diagnosed, which indicate similar access and participation in the health 

care system between the cases and controls, there was no significant difference in the rate 

of receiving preventive services except that breast cancer survivors were still more likely 

to have mammograms, while the controls were more likely to have cervical exams.
68

 

Consistently, cancer survivors who visited both a primary care physician and oncology 

specialist were most likely to receive each type of preventive care services including 

influenza vaccination, mammograms, cervical cancer screening, cholesterol screening, 

etc.
18, 68, 117-119

 

Little is known about the association between supplemental insurance and use of routine 

primary care among cancer survivors. A recent study by Casillas et al. examined the 

impact of insurance type on use of survivor-focused and general preventive health care in 

childhood cancer survivors who were 18 years or over from the Childhood Cancer 

Survivor Study (CCSS) cohort.
120

 Survivor-focused health care included cancer-related 

visits and cancer center visits. General preventive health care included having a general 

physical examination less than 2 years ago and a dental examination less than 1 year ago 
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for both men and women; for women, general preventive health care also included having 

a clinical breast examination less than 1 year ago and a Pap test less than 3 years ago. 

Health insurance was categorized as private, public including Medicaid, Medicare, or 

other public programs, and no insurance. The results showed that the uninsured were less 

likely than those with private or public insurance to have either survivor-focused health 

care or general preventive health care. Compared to those with private insurance, patients 

with public insurance were more likely to have survivor-focused care and general 

physical exam, but less likely to have dental exam, clinical breast exam, and Pap test.
120

  

A few additional studies have examined the association between supplemental insurance 

and use of preventive services within the general Medicare population.
121-123

 

Carrasquillo et al. used the 1996 Medical Expenditure Panel Survey to examine blood 

pressure measurement, cholesterol testing, influenza vaccination, mammography, Pap 

testing, and breast and prostate examinations among Medicare beneficiaries with 

Medicaid, supplemental insurance, HMO plans, and those with FFS Medicare only.
121

 

Compared with beneficiaries with private supplemental insurance, those with FFS 

Medicare only were significantly less likely to have influenza vaccination, cholesterol 

testing, Pap smear, and prostate examination; those with Medicaid were significantly less 

likely to have cholesterol testing and prostate examination; and HMO enrollees used 

significantly more mammograms.
121

 The study also found that education and age were 

the two most important predictors of having preventive services.
121

 

Another study by Potosky et al. investigated whether types of health care coverage were 

associated with utilization of mammography, clinical breast exam, Pap smear, fecal 
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occult blood test, and digital rectal exam in two age groups from the 1992 National 

Health Interview Survey (NHIS) data.
122

 Among persons aged 65 and over, compared 

with individuals enrolled in Medicare Advantage Plans, individuals with FFS Medicare 

only were significantly less likely to have mammography, clinical breast exam, Pap 

smear, fecal occult blood test, and digital rectal exam; individuals with both Medicare 

and Medicaid were significantly less likely to receive mammography, Pap smear, fecal 

occult blood test, and digital rectal exam; individuals with Medicare plus supplemental 

private FFS plan had lower chance of having mammography and a fecal occult blood 

test.
122

 

A more recent study by Schneider and colleagues assessed whether Medicare 

beneficiaries enrolled in Medicare Advantage Plans were more likely to receive 

colorectal cancer screening compared with beneficiaries with FFS Medicare only or 

beneficiaries with FFS Medicare plus supplemental insurance.
123

 The authors used 2000 

MCBS data and a propensity score model to adjust for selection bias of insurance based 

on socio-demographic characteristics and self-report attitudes towards care seeking. The 

results showed that beneficiaries with FFS Medicare only had the lowest rate of 

colorectal cancer screening compared to Medicare Advantage Plan enrollees or 

beneficiaries with FFS Medicare plus supplemental insurance.
123

  

4.5 FACTORS ASSOCIATED WITH USE OF NECESSARY CARE FOR DIABETES  

The following section provides findings from literature regarding factors associated with 

use of necessary care for diabetes. The literature review results showed that no studies 

looked at the differential impact of prescription drug coverage on use of recommended 
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medications for diabetes between cancer survivors with diabetes and non-cancer controls 

with diabetes. This study filled the gap on this research question. 

Earle et al. applied a series of evidence-based measures using SEER-Medicare data to 

evaluate the quality of non-cancer care colorectal cancer survivors received with that 

experienced by non-cancer controls.
69

 Survivors with diabetes were significantly less 

likely than non-cancer comparison to have regular doctorôs visits for evaluation and 

management (E&M visit), and one vision examination in one year.
69

 Individuals with 

older age, African American race, or neither regularly visiting a primary care physician 

nor an oncologist were significantly less likely to receive necessary care.
69

 It should be 

noted that supplemental health insurance, individual level socio-demographic 

characteristics and patient preference were not available and therefore were not 

controlled for in this study.  

Another study by Keating et al. showed that diabetic patients with cancer received care of 

similar quality to diabetic patients without cancer.
124

 Both groups received similar rates 

of low-density lipoprotein (LDL) cholesterol testing, dilated retinal examinations, blood 

pressure control and ACE inhibitors for hypertension. However, diabetic patients with 

cancer had lower rate of LDL cholesterol control and statin use for those with LDL >100 

mg/dL.
124

  

Factors including older age, male, chronic lung disease, depression, dementia, and other 

mental illness were associated with lower rate of using ACE inhibitors or ARB.
93

  

Diabetic patients with employer-sponsored insurance, VA, or other public drug coverage 

(not Medicaid), history of myocardial infarction or coronary artery disease, visits to a 
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cardiologist or endocrinologist were significantly associated with higher combined statin 

and ACE inhibitors/ ARB use, while older age and chronic obstructive pulmonary disease 

were negatively associated with combined statins and ACE inhibitors/ ARB use.
125

 

4.6 SUMMARY OF L ITERATURE REVIEW FINDINGS  

In summary, a review of the relevant literature showed that, in general, beneficiaries with 

supplemental insurance were more likely to have greater use or spending on health care 

services.
104-108, 110-112, 126

 However, there was no agreement on whether supplemental 

insurance was endogenous in health care utilization or spending across studies. 

Beneficiaries with FFS Medicare only were less likely than those with any supplemental 

insurance (including Medicaid, private or other public supplemental insurance, and 

Medicare Advantage Plans) to have routine primary care or use essential medications for 

selected chronic conditions based on findings from a variety of studies.
121-123

  The results 

were mixed regarding the evidence of differential response to health insurance or price on 

use or spending of health care by health status.
96, 97, 114

 The literature also suggested that 

health shocks may increase use of preventive health care.
116

 Previous studies had also 

identified a few factors relevant to use of routine primary care, and necessary care for 

diabetes among cancer survivors.
11, 18, 68, 69, 93, 117-120, 124, 125

 Insurance, age, gender, race, 

marital status, education, health status, and physician specialty are the important factors 

associated with health care utilization among cancer survivors.
11, 18, 68, 69, 93, 117-120, 124, 125

  

From the current literature review, most studies either looked at the impact of 

supplemental insurance on the use of routine primary care or essential medications in 

general Medicare population instead of among cancer survivors, or they examined health 

care utilization among cancer survivors without addressing the issue of supplemental 
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insurance. Overall, no studies have investigated and compared the impact of Medicare 

supplemental insurance on health care use or spending between elderly cancer survivors 

and elderly without a history of cancer.  
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CHAPTER  5 METHODS 

This methods section includes a description of the data source, study sample, and 

measurement of key dependent and independent variables. Descriptive (univariate and 

bivariate) and multivariate analyses for each aim are described.   

5.1 DATA SOURCE 

The study used data from the Medicare Current Beneficiary Survey. The MCBS is a 

rotating panel survey of a representative national sample of the Medicare population 

conducted by the Centers for Medicare & Medicaid Services (CMS). Each selected 

respondent is interviewed in the fall of the first and ensuing three years for the Access to 

Care survey, and three times (rounds) each year during the second through fourth years 

for the Cost and Use survey. The MCBS sample is supplemented annually during the fall 

interview round to account for attrition due to death, disenrollment, refusal, etc. A new 

panel is introduced in each fall round and a panel is retired during each summer round.
127

  

The Access to Care files provide information on Medicare beneficiaries' access to health 

care, satisfaction with care, usual source of care, health status and functioning as well as 

Medicare enrollment data and service claims.
128, 129

 The Cost and Use files match survey-

reported health care events to Medicare claims and also provide comprehensive 

information on the health status, physical functioning, health care use and expenditures 

(including prescription drugs), supplemental health insurance, socioeconomic status, and 

demographic factors of the sample of Medicare beneficiaries.
128, 129

 Medicare claims from 

CMS in the MCBS files can be linked to the survey reported data by a specific ñbaseidò 

for each respondent in the MCBS. Medicare claims include essential information about 
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inpatient hospitalizations, outpatient hospital care, physician services, durable medical 

equipment, skilled nursing home services, home health care, hospice care, and other 

covered medical services. The Prescribed Medicine Events (PME) in the Cost and Use 

files capture prescribed drug names and corresponding cost and utilization data for all 

MCBS population. The Dental Events (DUE) in the Cost and Use files contains service 

types and spending for all dental events of the MCBS population. Income and assets 

information is collected once a year during the summer round  and is available in the 

Income and Assets Supplement file of the MCBS surveys.
128, 129

 In addition to the four 

years of Medicare Part A and B claims associated with MCBS participation, CMS 

released 1991-1997 and 1998-2008 Medicare claims (MCBS historical claims) for all 

MCBS respondents inducted into the survey from 1991 to 2006 and from 1991-2008 

respectively. These historical claims were used to identify the survivor sample. 

5.2 STUDY SAMPLE  

The study sample consisted of Medicare beneficiaries who were defined as cancer 

survivors and a comparison group of beneficiaries without a history or new diagnosis of 

cancer during the observation period. Cancer survivors were defined as Medicare 

beneficiaries with evidence of a cancer diagnosis, but with no evidence of current cancer 

treatment other than selected adjuvant or maintenance therapies, and had no enrollment in 

hospice or death during the study period. All malignancies (except for non-melanoma 

skin cancer) were considered in the study. The sample also included patients with benign 

neoplasms of brain and spinal cord because these conditions may be commonly life 

threatening and may require treatments similar to those of malignant cancers. The study 

used MCBS data from 1997 through 2007. The MCBS historical claims from 1994 to 
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2005 provided an historical ñlook-backò period to identify beneficiaries with a cancer 

history.   

The general inclusion and exclusion criteria for the full study sample (cancer survivors 

and non-cancer comparisons) are summarized as follows: 

Inclusion criteria included: (1) Aged 68 years and over in the first year of MCBS surveys 

(to assure that each sample person had at least three years of historical Medicare claims 

before entry into the MCBS, while non-elderly disabled beneficiaries were excluded 

since they are not representative of general Medicare population and their utilization of 

health services may be different from the elderly); (2) Enrolled into Medicare at least 3 

years prior to induction into the MCBS (to assure the availability of at least three years of 

historical Medicare claims prior to entry into the MCBS); (3) Had at least the first two 

years of complete MCBS survey data (to have at least two continuous years of the MCBS 

data from the induction year and at least one year of prescription drug use data); and (4) 

Only resided in the community during the MCBS surveys period (information collected 

from the MCBS surveys is different for respondents in facilities compared with those in 

community).  

Exclusion criteria included: (1) Not enrolled in both Medicare Part A and Part B, or 

enrolled in a Medicare Advantage Plan during the MCBS surveys (complete Medicare 

claims were required to avoid misclassification of cancer patients and the presence of 

diabetes); and (2) Had end stage renal disease (ESRD) (utilization pattern of health 

services may be different from the general Medicare population). 
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Cancer survivors and the target survivorship year were identified based on the following 

algorithm: 

First, selected respondents who met the general inclusion and exclusion criteria; 

Second, identified the first observed year with a cancer diagnosis from at least one 

inpatient or two outpatient claims at least 30 days apart but within 12 months based on 

International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-

CM) diagnostic codes from the MCBS historical Medicare claims and current Medicare 

claims, or from self-reports in MCBS files during the observation period. The first 

observed year with a cancer diagnosis was identified as the cancer index year. For 

beneficiaries who had self reported a cancer history in their first MCBS survey year and 

had no cancer diagnosis codes observed in the prior-year claims, their cancer index year 

was the first year of the three historical years prior to induction to MCBS because these 

beneficiaries may be long-term cancer survivors without seeking care for their cancers; 

Third, required respondents from the second step to survive at least three years including 

the cancer index year (The years following the cancer index year were identified as post 

cancer-diagnosis years);    

Finally, among the respondents from the third step above a single survivorship year was 

randomly selected from among all eligible MCBS observation years meeting the 

following criteria: (1) being post cancer-diagnosis year 2 or later; and (2) being MCBS 

survey year without observing active cancer treatment (major surgery, chemotherapy or 

radiation therapy), enrollment in hospice, or death, and with complete Cost and Use 

survey data available.  
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Figure 3 provides examples of cancer survivors and cancer cases based on the algorithm 

above. For example, cancer survivor 1 had first observed cancer diagnosis in the 

historical claims, and had four years of MCBS files available and at least one MCBS year 

without observing active cancer treatment or enrollment in hospice. Cancer survivor 2 

had first observed cancer diagnosis in the historical claims, and had only the first two 

years of MCBS files available and there was no evidence of active treatment or hospice 

in post cancer-diagnosis year 2. Cancer survivors 3 and 4 had similar situations but with 

cancer diagnosis first observed in different MCBS years.   

Non-eligible cancer case 1 was similar to cancer survivor 2, but did not have at least one 

eligible MCBS year without observing active cancer treatment or enrollment in hospice. 

The respondent in this situation was not qualified as a cancer survivor. Non-eligible 

cancer case 2 had the first observed cancer diagnosis in the last year of MCBS files. In 

this case, regardless of whether there was active treatment or enrollment in hospice, this 

respondent was not considered a cancer survivor because he/she only had one year of 

observation from (including) the year of the first observed cancer diagnosis. 

Non-cancer controls were identified as such if they had neither a cancer diagnosis during 

the three-year historic claims look-back period nor any cancer diagnosis during their 

MCBS observation years, and met the general inclusion and exclusion criteria described 

above. As with cancer survivors, a single MCBS observation year was selected from 

among all eligible years (without enrollment in hospice, or death, and with complete Cost 

and Use survey data available) for each non-cancer control. This study did not use a 

matching approach to select non-cancer controls because all the relevant factors were 

adjusted in multivariate analyses and it would not be possible to compare and examine 
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the effects of matching variables between cancer survivors and non-cancer controls if a 

matching approach was used. 

Figure 3. Identification of Cancer Survivors 
The following are examples of cancer survivors and cancer cases identified based on the study design  

        

Cancer Survivor 1 

       

  

History MCBS Survey Year 

 Observation Period 

 

H  1 2 3 4 

 First observed cancer diagnosis 

 

C1         

 Indicators for active treatment or hospice  

  

N 

 

        Cancer Survivor 2 

       

  

History MCBS Survey Year 

   Observation Period 

 

H  1 2     

 First observed cancer diagnosis 

 

C1     

   Indicators for active treatment or hospice  

  

Y N 

   

        Cancer Survivor 3 

       

  
History MCBS Survey Year 

 Observation Period 

 

H  1 2 3 4 

 First observed cancer diagnosis 

 

  C1       

 Indicators for active treatment or hospice  

  

  N 

 

        Cancer Survivor 4 

       

  

History MCBS Survey Year 

 Observation Period 

 

H  1 2 3 4 

 First observed cancer diagnosis 

 

    C1 

 

  

 Indicators for active treatment or hospice  

  

     Y N 

 

        Non-Eligible Cancer Case 1 

       

  

History MCBS Survey Year 

   Observation Period 

 

H  1 2 

   First observed cancer diagnosis 

 

C1     

   Indicators for active treatment or hospice  

  

Y 

   

        Non-Eligible Cancer Case 2 

       

  
History MCBS Survey Year 

 Observation Period 

 

H  1 2 3 4 

 First observed cancer diagnosis 

 

        C1 

 Indicators for active treatment or hospice  

  

       § 

  

Notes:  

H: Years of historical claims 

C1: First observed cancer diagnosis 

N: No active cancer treatment or hospice in the corresponding period 

Y: With active cancer treatment or hospice in the corresponding period 

§: With or without active treatment or hospice 
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For consistency the final study sample excluded cancer survivors and non-cancer controls 

who had missing information in demographic and socioeconomic characteristics (except 

for missing information in assets), health status and health behaviors (except for missing 

information in instrumental activities of daily living (IADLs), and other variables used to 

create instrumental variables (as described below). Fewer than 2% of the sample had 

missing information in these domains. Respondents with missing information on assets 

and IADLs were not dropped because of the relatively large proportions with missing 

data. Multivariate analyses included an indicator that information was missing.   

5.3 MEASUREMENTS 

In this section, measurements for key variables are described.   

5.3.1 MEASUREMENTS TO I DENTIFY STUDY SAMPLE 

Cancer diagnosis. Medicare claims data are useful for identifying cancer cases and 

conducting cancer research.
130-135

 In this study, the presence of a cancer diagnosis was 

identified either through self-report or diagnostic code on Medicare claims. Self-report 

included beneficiaries who answered ñYesò to the question: ñHas a doctor ever told you 

that you had any (other) kind of cancer, malignancy, or tumor other than skin cancer? 

[INCLUDE BENIGN OR NON-MALIGNANT TUMORS OR GROWTHS.]ò. The 

claims-based approach to identifying cancer required at least one inpatient claim, one V 

code for a history of cancer, or two outpatient or physician claims (two claims must be at 

least 30 days apart within a 12-month period) with ICD-9-CM diagnosis codes for the 

same cancer site. Non-melanoma skin cancer (ICD-9-CM: 173.0-173.9)
136-138

 and benign 

neoplasm were not considered in this study since the intensity of treatments and impacts 
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of these diseases may be different from those of malignant tumors. However, we included 

benign neoplasm of brain and spinal cord neoplasm because the treatments and impacts 

of benign neoplasm of brain and spinal cord neoplasm could be very similar to other 

malignant neoplasms. The list of ICD-9-CM diagnosis codes for cancer identification in 

this study and benign cancers was selected from the Agency for Healthcare Research and 

Quality (AHRQ) Medical Expenditure Panel Survey MEPS (MEPS) Clinical 

Classification Software-Diagnoses List and 2010 SEER Comprehensive ICD-9-CM Case 

finding Code List and provided in Appendix H.
139, 140

 Procedure codes were not used to 

identify patients with cancer because inclusion of procedure codes does not substantively 

improve sensitivity, and may reduce specificity to the extent that they include ñfalse 

positiveò cases.
131, 135

 Furthermore, since 1991, for each billed service performed, each 

procedure code should be accompanied by an ICD-9-CM diagnosis code indicating the 

reason for the service on a physician claim.
131, 135, 141

 

For those with both a self-report and claims-based evidence of a cancer history, the 

claims information was used to limit the cohort to those with malignancies or benign 

brain and spinal cord neoplasms. 

Cancer treatments. Cancer treatments were identified from Medicare claims and 

surveys to exclude cancer patients with active treatments from the study. For surgery, 

excision, resection or radical surgeries were measured since they are the most invasive 

surgical procedures, highly sensitive and more specific to cancer treatments.
142, 143

 Based 

on the ICD-9-CM Official Guidelines for Coding and Reporting from the CMS and the 

National Center for Health Statistics (NCHS), treatments directed at malignancies or 

treatments for complications associated with malignancies were required to assign the 
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malignancy as the principal diagnosis or secondary diagnosis for patient 

admission/encounter solely for the administration of chemotherapy, immunotherapy or 

radiation therapy (assign the appropriate V58.x code as the first-listed or principal 

diagnosis, and the diagnosis or problem for which the service is being performed as a 

secondary diagnosis).
144

 In this study, major cancer surgeries were identified by checking 

inpatient, outpatient hospital, and physician claims and requiring claims to have ICD-9-

CM cancer diagnosis codes as principal diagnosis and with ICD-9-CM procedural codes 

or Current Procedural Terminology (CPT) codes for excision, resection and radical 

surgeries as primary or secondary procedures. Codes used to identify cancer directed 

surgery were searched from literature and public sources. The final lists are included in 

Appendices I and J. Chemotherapy included drugs administered intravenously, 

intramuscularly, subcutaneously, intraperitoneally, intraarterially, intraventricularly/ 

intrathecally or taken orally.
145

 Administration and use of chemotherapy were captured 

by ICD-9-CM diagnosis and procedures codes, Healthcare Common Procedure 

Classification System (HCPCS) codes and revenue center codes from claims and drug 

names via the MCBS prescribed medication event (PME) files. Radiation therapy was 

identified by ICD-9-CM diagnosis and procedures codes, and HCPCS codes and revenue 

center codes from claims. Cancer patients who used hormonal therapies only were not 

excluded for the purpose of identifying eligible survivorship year because hormonal 

therapies could be used as long-term maintenance therapies after initial cancer treatments. 

Appendix K lists the codes used to identify cancer treatments including chemotherapy, 

radiation therapy and biologic antineoplastics using medical claims and Appendix L 

includes codes used to identify use of oral cancer drugs in the PME files.  
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Diabetes. In this study, patients with diabetes and complications of diabetes were 

identified either through self-report or diagnostic code on Medicare claims. The list of 

ICD-9-CM diagnosis codes for identifying diabetes, types of diabetes, and complications 

of diabetes in this study were selected from the AHRQ MEPS Clinical Classification 

Software-Diagnoses List and provided in Appendix M.
139

 For identification of diabetes, 

the claims-based approach required at least one inpatient claim, or two outpatient hospital 

or physician claims (two claims must be at least 30 days apart within a 12-month period) 

with the selected ICD-9-CM diagnosis codes indicating diabetes. Patients with diabetes 

identified in the years prior to or in the survivorship year were considered as diabetic 

patients in the study. 

5.3.2 DEPENDENT MEASURES  

Use of selected routine primary care. The types of routine primary care services 

selected for analysis as dependent variables were based on consideration of guidelines for 

routine care, feasibility of identifying such services through claims or self-report, and 

Medicare coverage of the service.
40, 141, 146-148

 Three groups of routine primary care 

services were identified. The first group included recommended preventive care services 

covered by Medicare but requiring a copayment/coinsurance, or deductible. Screening 

mammogram (Medicare coverage began on January 1, 1991), bone mass measurements 

(Medicare coverage began on July 1, 1998), colorectal cancer screening including 

flexible sigmoidoscopy, colonoscopy, and barium enema (Medicare coverage began on 

January 1, 1998), screening Pap smears (Medicare coverage began on January 1, 1998), 

screening pelvic exam (Medicare coverage began on January 1, 1998) and number of 

routine evaluation and management (E&M) visits were included in this group. Fecal 
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occult blood test as one type of colorectal cancer screening (Medicare coverage began on 

January 1, 1998) was completely covered by Medicare but was combined with other 

types of colorectal cancer screening tests in the analyses because fecal occult blood test 

was not consistently reported in the MCBS surveys. 

The second group of routine primary care services included services fully  covered by 

Medicare but for which patients may need to go to a doctorôs office for administration or 

referral. Influenza and pneumonia vaccination (Medicare coverage began on May 1, 

1993) were included in this group. Prostate specific antigen tests (PSA) also belong to the 

second group during part of the study period. PSA is fully  covered by Medicare 

beginning on January 1, 2000. Use of digital rectal exams was not analyzed in the study 

because digital rectal exams are usually bundled with other preventive services in the 

claims, so it is difficult to distinguish this service using claims.
141

     

The third group of services included routine care which is not covered by Medicare. The 

presence of dental examination or dental cleaning was the primary candidate. Routine 

dental care visits were identified from MCBS DUE files.   

Analyses of cancer screening excluded persons for whom the screening was not relevant 

or for whom the test would have been linked to surveillance for cancer recurrence rather 

than screening. For example, in the analysis of screening mammograms, males and 

female breast cancer survivors were excluded. Similarly, colorectal cancer screening 

analyses excluded those with a diagnosis of colorectal cancer; screening Pap test and 

screening pelvic exam were applied to females except for gynecologic cancer survivors. 

Prostate cancer screening was examined among those without prostate cancer. Use of 
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bone mass measurements was examined among those without osteoporosis. Codes to 

identify use of the services described above in claims were searched from the CMS and 

literature and presented in Appendix N.
141, 149

 Colorectal cancer exams, osteoporosis 

exams, and flu and pneumonia vaccinations were identified from claims only to get years 

in which services were received. Mammograms, Pap smears or pelvic exams, and PSA 

blood tests were identified from either claims or self-report. Beneficiaries without 

relevant claims or with missing information in self-reports for the selected routine 

primary care service were considered to have not used the service. 

Use of recommended medications for diabetes. Use of recommended medications was 

examined among patients with diabetes. Anti-diabetes drugs (a-glucosidase inhibitor 

(AGI), dipeptidyl-peptidase-4(DPP-4) inhibitor, incretin mimetics (glucagonlike peptide-

1 agonist) (GLP-1), glinide, biguanide (Met), pramlintide, sulfonylureas (SU), 

thiazolidinedione (TZD), and insulin) were selected based on their indications for treating 

diabetes.
150-152

 Angiotensin-converting enzyme (ACE) inhibitors, angiotensin II receptor 

blockers (ARB), or HMG-CoA reductase inhibitors (statins) were also selected for 

examination because they are recommended for diabetic patients and are reported as 

underutilized.
87-93, 124, 153-155

 Use of anti-diabetic medications and other recommended 

medications were identified from PME files using codes shown in Appendices O and P, 

respectively. Insulin was also captured from medical claims using codes in Appendix Q. 

Spending. Total health care spending for all types of medical events (including dental, 

home health, inpatient, medical provider, outpatient), and total outpatient prescription 

spending were examined in Aim 1&2. Spending for anti-diabetic medications for patients 
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with diabetes was also examined. Spending information was taken from the RICSS 

(Service Summary) files, RICPS (Person Summary) files, and RICPME (Prescribed 

Medicine Events) files of MCBS Cost and Use files. Total spending summed payments 

from all payer sources. All cost data were adjusted to 2007 dollars by using the medical 

component of the Consumer Price Index provided by U.S. Bureau of Labor Statistics. 

5.3.3 I NDEPENDENT MEASURES  

Supplemental medical and prescription drug coverage. Supplemental insurance was 

measured from the MCBS Cost and Use files, which include information on 

supplemental insurance from Medicare administrative records and self-report. The MCBS 

Cost and Use files provide information on Medicare Part A and Part B coverage, 

Medicaid coverage status, private health insurance coverage (employer-sponsored 

insurance [ESI] or self-purchased), Medicare Advantage Plans, and number of other 

plans for individuals in each month of the survey year. Details for up to 5 private health 

insurance policies include type of plan, date of coverage, policy holder relationship, type 

of services covered (prescriptions and nursing home), plan premiums, and source of plans 

(through employer, union, purchase directly, etc.). The files also contain indicators for 

Medicare Part D coverage, retiree drug subsidy (RDS) coverage, Medicaid or other 

public medical and prescription drug coverage. Beneficiaries with missing information 

for ESI or self-purchased private health insurance coverage were considered not to have 

such coverage. For beneficiaries with more than one source of supplemental policy, 

insurance status was assigned using the following hierarchies: (1) Supplemental medical 

coverage (ESI>Other private>Public), (2) Prescription drug coverage (Rx ESI>Rx other 

private>Rx public), (3) Prescription drug coverage (sensitivity analysis) (Rx ESI>Rx 
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public>Rx other private), and (4) Supplemental medical and prescription drug coverage 

(joint indicator) (ESI with drugs>Other private with drug coverage>Public with 

drugs>Medical only>Drug only). 

Considering the items and services covered, supplemental medical insurance coverage 

was used to examine medical services such as selected routine primary care; 

supplemental prescription coverage was used to examine use and spending on 

prescription drugs; for total health care spending, the combination of supplemental 

medical and prescription insurance categories was used. Because Medicare Part D plans 

(available from 2006) were categorized as Rx public and Part D plans may have better 

coverage than other private prescription plans, sensitivity analyses were performed to 

compare estimates using the different categorizations described above. 

Beneficiary socio-demographic information. Socio-demographic characteristics 

included age, gender, race/ethnicity, marital status, living situation, education, income, 

asset holdings, and region of the country. Age was grouped into five categories: 68-69 

years, 70-74 years, 75-79 years, 80-84 years and 85+ years. Gender was defined as male 

and female. Race/ethnicity was categorized as White-non Hispanic, Black- non Hispanic, 

Hispanic, and other. Marital status was defined as: married, widowed, 

divorced/separated, and never married. Living situation was categorized as: living alone, 

living with spouse, living with children and/or other relatives, and living with non-

relatives. Educational attainment was categorized as: less than high school, high school 

graduate, some college or associateôs degree, bachelorôs degree or more. Income was 

measured as percentage of federal poverty level (FPL): up to 100%, 101-150%, 151-

200%, 201-300%, and over 300%. Total values of assets (excluding the value of home) 
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including retirement savings accounts, other bank accounts, stocks, mutual funds, bonds, 

life insurance policies, other property, vehicles, and other assets from the Income and 

Assets Supplement file of the MCBS surveys were categorized as <$5,488, $5,488-

$37,158, $37,159-$169,032, $169,033+ based on the quartiles of total values of assets. 

Two categorical variables were used for geography of patientsô residence: metropolitan 

area, and non-metropolitan area for metropolitan status; Northeast, Midwest, South, and 

West for census regions defined by U. S Census Bureau.
156

 

Health status. Health status measures include self-reported measures from the Health 

Status and Functioning (Community) section in the MCBS Cost and Use files. Self-

reported measures include general health status (excellent/very good, good, fair, poor), 

body mass index from self-reported height and weight by the following formula: ([weight 

(lb)] / [height (in)]
2
) x 703 [below 18.5 (underweight), 18.5 ï 24.9 (normal), 25.0 ï 29.9 

(overweight), 30.0 and above (obese)]
157

, limitations in number of personal activities of 

daily living (ADL) (categorized as 0, 1-2, 3+), and instrumental activities of daily living 

(IADL)  (categorized as 0, 1-2, 3+). Comorbidity was measured by the Charlson 

comorbidity index
158

 using Part A and B claims. Specific comorbid conditions were 

identified either through claims using codes from Charlson comorbidity index
158

or 

MCBS survey questions for hypertension, coronary heart disease (CHD), congestive 

heart failure (CHF), stroke, peripheral vascular disease, diabetes, chronic obstructive 

pulmonary disease (COPD), any arthritis, osteoporosis, ulcers, liver disease, paralysis, 

dementia, Parkinson, depression, and any mental illness. History of mastectomy, 

hysterectomy, and prostate removal were also identified from self-reports. 



  

 

61 

 

Smoking. Smoking status was used as an indicator for healthy life style and created as 

two dummy variables: Ever smokers (yes, no), current smokers (yes, no). Smoking status 

was identified from the Survey Health Status and Functioning (Community) files.   

Access to Care and Attitude.  Selected self-reported access to care and attitudes towards 

health care variables in the Access to Care and Health Status & Functioning-Prevention 

sections of the Access to Care files were used in the analysis. The following survey 

questions and the corresponding responses were used in the study: ñSatisfied with quality 

of medical care received last year?ò (no, yes, no experience), ñEase of getting to Dr from 

where (sample person) lives?ò (no, yes, no experience),  ñSatisfied with follow-up care 

after initial treatment?ò (no, yes, no experience),  ñWorry about health more than others 

your age?ò (yes, no), ñDo almost anything to avoid going to Dr?ò (yes, no), ñWhen sick - 

try keeping sickness to selfò (yes, no), and ñUsually go to Dr as soon as you feel badò 

(yes, no). 

Year. Survivorship years for measuring utilization and spending were classified as: 1997-

1999, 2000-2001, 2002-2003, 2004-2005, and 2006-2007 in order to capture changes in 

practice pattern or policy.  

Instrumental variables. Variables that were expected to influence the choice of 

supplemental insurance coverage but not directly affect health services utilization were 

selected as instrumental variables. For this study, the following variables were considered 

for instrumental variables based on theory and literature
105, 107, 108

: (1) employment 

measures (beneficiaries are more likely to have ESI or Rx ESI if they were employed) : 

unemployment rate among civilian labor force at county level, percent workers employed 
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by government at county level, and percent workers self-employed at county level, (2) 

non-group insurance regulation (beneficiaries are more likely to have supplemental 

medical insurance under community rating policy or other policy that restricts 

underwriting) including guaranteed issue required for individual market (Health 

Insurance Portability and Accountability Act (HIPAA), guaranteed issue, or no), pre-

existing conditions exclusion period or look back period >12 months, credit for prior 

coverage (individual market), and mechanism for market access for medically 

uninsurable individuals (open enroll/carrier last resort/guaranteed issue, high risk 

insurance pool, high risk reinsurance pool, or no), (3) Coverage or assistance offered by 

states including medically needy program (Medicaid coverage should be increased in a 

state with such program), drug coverage through Qualified Medicare Beneficiary 

programs (QMB plus) (should increase Medicaid drug coverage), and state qualified 

pharmaceutical assistance programs, (4) Insurance measures: proportion of private-sector 

establishments that offer health insurance at state level (the higher the offer rate, the more 

likely to have retiree health benefits), and Medicare Advantage plan penetration rate at 

county level (indicate supply of insurance plans). 

5.4 STATISTICAL ANALYSIS  

The study used univariate and bivariate analyses to describe sample baseline 

characteristics and assist in categorizing dependent and independent variables. 

Multivariate analyses were conducted to control for potential confounders. The models 

for the multivariate analyses dif fered by study aim. Standard errors were adjusted for the 

complex survey design of the MCBS. All analyses were performed using SAS 9.2 (SAS 
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Institute Inc., Cary, NC, USA) and Stata 10 (StataCorp LP, College Station, Texas, 

USA). The analyses are described as follows: 

5.4.1 ANALYSES FOR SPECIFIC AIMS 

Statistical methods for each question under each aims of the study are presented in details 

as follows: 

Aim 1: Characterize elderly Medicare cancer survivors and compare to a cohort of 

similar Medicare beneficiaries without a cancer history, with respect to Medicare 

supplemental medical and prescription drug insurance, socio-demographics, health status, 

health behaviors, total medical spending, total outpatient prescription spending, and use 

or spending on selected routine primary care and anti-diabetic medications for Medicare 

beneficiaries with diabetes.  

The purpose of Aim 1 is primarily descriptive. A series of univariate and bivariate 

analyses were performed to describe characteristics of the study sample, total healthcare 

spending, total prescription spending, and use or spending on selected routine primary 

care among the full sample and recommended medications for Medicare beneficiaries 

with diabetes. Use of routine primary care, and recommended medications for Medicare 

beneficiaries with diabetes as described in the previous section were analyzed as 

proportions and means. Total and out-of-pocket spending were characterized by means 

and their distributions. Characteristics were compared between cancer survivors and non-

cancer controls. Health care utilization and spending were compared based on the 

presence and type of supplemental medical and prescription coverage, and between 

cancer survivors and non-cancer controls. 
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Aim 2: Examine the effect of the presence and type of supplemental insurance on health 

care utilization and spending for elderly Medicare cancer survivors compared to elderly 

Medicare beneficiaries without cancer.  

Question 2.1: Is the effect of supplemental insurance on health care utilization and 

spending for elderly Medicare cancer survivors different from that of elderly Medicare 

beneficiaries without cancer? 

Hypothesis 1: The impact of supplemental insurance on health care utilization and 

spending is smaller for elderly Medicare cancer survivors compared to those without a 

cancer history. 

The general approach to testing this and related hypotheses was to use a multivariate 

model with each utilization and spending outcome as the dependent variable, with 

supplemental insurance as the key explanatory variable, along with a variety of 

sociodemographic, economic, health status and other measures. Interactions between 

cancer survivors and supplemental insurance indicators were included to test for 

differential effects of insurance on cancer survivors. The functional form was a 

generalized linear model. Two-stage residual inclusion (2SRI) models were used to test 

and adjust for endogeneity of supplemental insurance when there was evidence for strong 

instruments. Otherwise, naïve models that did not adjust for endogeneity were estimated. 

Details about the model testing process are described in the following section.  

The naive generalized linear model used to examine health care utilization and spending 

is: 
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Ὣ%53% /2 30%.$).'= ɓ0 + ɓ1SUPPL + ɓ2CANCER + ɓ3SUPPL* CANCER 

+ɓ4SOCIODEMO + ɓ5HEALTH+ ɓ6SMOKING + ɓ7ATCATT + ɓ8YEAR + Ůi                                                                                    

(E 1)                                                                                                                                       

where SUPPL is a vector of indicators for supplemental medical or prescription 

insurance; CANCER is a dummy variable to differentiate elderly Medicare beneficiaries 

without cancer and cancer survivors in specific study samples; SUPPL* CANCER is an 

interaction term to capture the differential effect of supplemental insurance for cancer 

survivors relative to non-cancer controls. SOCIODEMO includes age, gender, 

race/ethnicity, marital status, education, income, asset holdings, metropolitan status and 

region of the country; HEALTH includes measures of comorbid conditions and 

functional status, body mass index, and history of selected medical procedures 

(hysterectomy, mastectomy, prostate removal) for specific outcomes of interest; 

SMOKING includes indicators for smoking; ACTATT is a vector that indicates self-

reported access to care and attitudes towards health care; YEAR is a dummy variable 

indicating year (the target survivorship year) in which utilization and spending were 

measured.  

The test for ɓ3 in the naive generalized linear models was relevant to test hypothesis 1 

and was used to compare results from 2SRI models.  

Generalized linear models provide a unified class of models for regression analysis of 

independent observations of a discrete or continuous response.
159

 Examples of 

generalized linear models include the traditional linear model, logistic regression, Poisson 

regression, gamma regression, negative binomial regression, etc. Generalized linear 
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models have been commonly used in modeling health care costs or use.
160-162

 One of the 

advantages of generalized linear modeling is that the link function directly provides 

information about how changes in predictors relate to changes in the expectation on the 

original scale; in addition, generalized linear modeling can accommodate data with 

zeroes.
160

 Since use and cost data in health services research are often skewed, the 

assumptions of standard ordinary least squares (OLS) linear regression are likely to be 

violated. The traditional log transformation OLS models with a single smearing technique 

to back transform the prediction to the original scale can be problematic if the error term 

is heteroskedastic, which might yield biased predictions on the original scale.
160, 163

    

In the conceptual model described previously, an individualôs health status and 

preference for health care may influence both an individualôs choice of supplemental 

health insurance and health care spending. Thus, a likelihood of purchasing supplemental 

medical insurance by a Medicare beneficiary may be correlated with the level of demand 

for health care in unobservable ways, resulting in endogeneity bias when estimating the 

effects of supplemental insurance on health care utilization and spending. To address this 

problem, a 2SRI method for instrumental variables was used to correct for endogeneity 

bias in models.
164, 165

 The 2SRI is consistent in both linear and nonlinear models, while 

the traditional linear two-stage least squares (2SLS) estimator, or two-stage predictor 

substitution (2SPS) may result in potential bias when applied to nonlinear models.
165, 166

 

The 2SRI method has been increasingly applied in health services research.
108, 167, 168

 As 

described above, the selection of instruments for supplemental health insurance should 

meet the two criteria of being strongly correlated with the potential endogenous variable 

(supplemental insurance) and have no direct or indirect influence on use or spending on 
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health services. The strength of instrumental variables can be tested using an F test for the 

null hypothesis that there is no correlation between instrumental variables and 

endogenous variables. Weak instruments indicate that the partial correlation between the 

instruments and endogenous variable is low. Weak instrumental variables result in biased 

and inconsistent estimates, incorrect size for test of significance, and incorrect confidence 

intervals.
169

 The study used the traditional rule of thumb that the instruments were 

considered as weak instruments if the F statistic was less than 10.
169

 Non-instrumental 

variable models (i.e., naïve models) are preferred on efficiency grounds if the instruments 

are weak. Another potential problem with instrumental variable models is over-

identification. It was not possible to test for over-identification of the 2SRI models since 

there is no mechanism for such test.  

The 2SRI model for this aim has two components. The first equation regresses the 

potentially endogenous supplemental insurance variable (SUPPL) on the exogenous 

variables and the instrumental variables, 

SUPPL=M (ɓ0 + ɓ1CANCER +ɓ2SOCIODEMO + ɓ3HEALTH+ ɓ4SMOKING + 

ɓ5ATCATT + ɓ6YEAR + ɓ7IV) + ɤ                   (E 2)                                                               

where M (.) is a nonlinear function, which is multinomial logistic
170

 for supplemental 

medical insurance variable; IV is a vector of instrumental variables; ɤ is the random error 

term. After Equation 2 is estimated, the second stage of the 2SRI model is conducted if 

the F statistic for instrument variables is 10 or greater. Otherwise the second stage of the 

2SRI models was not conducted and the original model in Equation 1 was preferred. To 



  

 

68 

 

conduct the second stage of the 2SRI model, after parameters in Equation 2 are estimated 

and the residuals (:are entered in the following equation ‫ are saved, the residuals ( ‫ 

Ὣ%53% /2 30%.$).'= ɓ0 + ɓ1SUPPL + ɓ2CANCER + ɓ3SUPPL* CANCER + 

ɓ4ɓ5+ CANCER+ ɓ6SOCIODEMO + ɓ7HEALTH+ ɓ8SMOKING + ɓ9ATCATT* ‫ + ‫ 

ɓ10YEAR + +Ůi                                                           (E 3)                                                                                                                        

Equation 3 is similar to Equation 1, except for including residuals from Equation 2 to 

control for potential endogeneity of supplemental insurance due to unobserved 

confounders. If ɓ4 or ɓ5 in Equation 3 is statistically significant, then the supplemental 

insurance variable is considered endogenous. If, on the other hand, neither ɓ4 nor ɓ5 is 

significant, then there is no evidence of endogeneity of supplemental insurance and the 

original model in Equation 1 is preferred 

The modeling process and selection of preferred models are summarized in Figure 4 

below. First, the first stage of 2SRI models (E2 above) are performed to test whether the 

instruments reach the standard minimum level of significance (F statistic Ó10). If not, 

naïve models (E1) with SUPPL*CANCER are estimated to determine whether the 

interaction was significant or not and choose the preferred models accordingly. If the 

instruments are strong, second stage of 2SRI models (E3 above) are estimated. In 

addition, if there was no evidence of endogeneity of insurance (insignificant  and 

*CANCER in the second stage of 2SRI models), the naive models with 

SUPPL*CANCER are performed to determine whether the interaction was significant or 

not and choose the preferred models accordingly.  If there was evidence of endogenous 

insurance (significant  or *CANCER in the second stage of 2SRI models), but no 
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evidence of differential effect of supplemental insurance for cancer survivors relative to 

non-cancer controls (insignificant SUPPL*CANCER in the second stage of 2SRI 

models), the 2SRI models without interaction terms are preferred. Finally, if there were 

both evidence of endogeneity of insurance and evidence of differential effect of 

supplemental insurance for cancer survivors relative to non-cancer controls then the 2SRI 

models with interaction terms would be preferred. In summary, the modeling process 

involved the following models: first stage of 2SRI models (E2), naïve model 1 (E1 

without SUPPL*CANCER), naïve model 2 (E1), 2SRI model 1 (E3 without 

SUPPL*CANCER and *CANCER), and 2SRI model 2 (E3). 
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Figure 4. Multivariate Modeling Process and Selection of Preferred Models 

 

Notes: SUPPL: a vector of indicators for supplemental medical or prescription insurance; CANCER: a 

dummy variable to differentiate elderly Medicare beneficiaries without cancer and cancer survivors in 

specific study samples 
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5.4.2 SENSITIVITY ANALYSES 

Two sets of sensitivity analyses were also performed.  First, the insurance coverage 

hierarchy was changed to: Rx ESI>Rx public>Rx other private>no Rx coverage. The 

reason is because Medicare Part D plans were categorized as Rx public and Part D plans 

may have better coverage than other private prescription plans. The sensitivity analysis 

was designed to tell whether using a different hierarchy affected the study conclusions. 

Second, a subgroup analysis was conducted among cancer survivors who were identified 

from claims only, surveys only, and both claims and surveys. The purpose of the analysis 

was to determine whether there were any important difference in baseline clinical and 

socio-demographic characteristics among cancer survivors identified from different 

sources, and whether the utilization and spending on selected outcomes of interests were 

different among cancer survivors identified from different sources. 
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CHAPTER  6 RESULTS   

This chapter presents results for Aim 1 and Aim 2 of the study. Sensitivity analysis 

results regarding use of a different hierarchy to define prescription drug coverage and the 

subgroup analysis among cancer survivors are also reported in this chapter. 

6.1 RESULTS: AIM 1 

The following section includes descriptions of the study sample including sample size, 

demographic and socioeconomic characteristics, and health status and health behaviors.  

Bivariate analysis results including total healthcare spending, total prescription spending, 

and use or spending on selected routine primary care among the full sample and 

recommended medications for Medicare beneficiaries with diabetes are presented 

together with multivariate analysis results in section 6.2 (results for Aim 2) for specific 

outcomes of interest.  

6.1.1 STUDY SAMPLE 

The study sample was identified as shown in Figure 5 below. A total of 5,268 MCBS 

respondents with malignant cancers or benign neoplasm of brain and spinal cord and 

7,062 respondents without any malignant or benign cancers were identified using 

Medicare claims and surveys.  Among the respondents with malignancies or benign 

neoplasm of brain and spinal cord, 3,958 met the study criteria for cancer survivors with 

at least one survivorship year available for analysis. Altogether, 7,056 non-cancer 

controls were identified from which a randomly selected survivorship year was identified. 

We further excluded cancer survivors and non-cancer controls who had missing 

information as described in the previous Chapter. The final study sample included 3,714 
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Figure 5. Identification of the Study Sample 
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cancer survivors and 6,478 non-cancer controls. 

6.1.2 DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS 

Table 1 compares demographic and socioeconomic characteristics between cancer 

survivors and non-cancer controls. Cancer survivors were older (75% 75+ years vs. 

67%), were more likely to be male (47% vs. 35%), white (90% vs. 81%), and married 

(52% vs. 47%).  Cancer survivors were also more likely to live in metropolitan areas 

(71% vs. 65%), have higher education levels (19% with bachelorôs degree or higher vs. 

13%), higher income (37% over 300% FPL vs. 26%), and higher assets (28% with 

$169,033+ assets excluding home vs. 22%), compared to non-cancer controls.  

Compared to non-cancer controls, cancer survivors were more likely to have any 

supplemental medical coverage (95% vs. 91%), and have supplemental medical ESI 

(48% vs. 41%) or supplemental other private medical coverage (49% vs. 45%). The 

distributions of prescription drug coverage were impacted by the implementation of Part 

D in 2006. The proportion of beneficiaries who had no prescription drug coverage prior 

to 2006 was much higher (36% in non-cancer controls and 32% in cancer survivors) 

compared to that after Part D implementation (9% in non-cancer controls and 8% in 

cancer survivors). These statistics suggest that non-cancer controls benefitted more from 

the implementation of Part D. The results also showed that cancer survivors had lower 

Part D enrollment compared to non-cancer controls (41% vs. 46%), which may be due to 

the fact that cancer survivors had more Rx ESI coverage than non-cancer controls (50% 

vs. 43%).  
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Table 1. Demographic and Socioeconomic Characteristics of Study Sample in the 

Target Survivorship Year 

 



  

 

76 

 

Table 1 Continued 
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Table 1 Continued 
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Table 1 Continued 

 
  

 

6.1.3 HEALTH STATUS AND HEALTH BEHAVIORS  

Consistent with their older age and the cancer treatments to which they have been 

exposed, cancer survivors had more comorbid conditions as measured by a Charlson 

Comorbidity Index score >=2 (18% vs. 14%), were more likely to have hypertension 

(72% vs. 70%), coronary heart disease (CHD) (33% vs. 28%), congestive heart failure 

(CHF) (13% vs. 11%), stroke (16% vs. 14%), peripheral vascular disease (5% vs. 4%), 

chronic obstructive pulmonary disease (COPD) (21% vs. 18%), arthritis (72% vs. 68%), 

osteoporosis (25% vs. 22%), ulcers (1.4% vs. 0.7%), mental illness (20% vs. 17%), and 



  

 

79 

 

were more likely to have mastectomy (1.3% vs. 0.1%) and prostate removal (2.1% vs. 

0.6%), compared to non-cancer controls. (See Table 2) 

As expected, cancer survivors were more likely to have had a smoking history (60% vs. 

53%) than non-cancer controls. They were also more satisfied with the quality of medical 

care received (97% vs. 93%) and with follow-up care after initial treatment (91% vs. 

85%) They were more likely to consider ease of getting to doctors from where they live 

(95% vs. 93%) and usually go to doctors as soon as they feel bad (37% vs. 33%), were 

less likely to avoid visiting doctors (22% vs. 30%) or try keeping sickness to themselves 

(34% vs. 40%).  

Table 2. Health Status and Health Behaviors of Study Sample in the Target 

Survivorship Year 
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Table 2 Continued 
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Table 2 Continued 

 

6.1.4 DISCUSSION 

The findings from the study suggest that elderly cancer survivors had generally higher 

socioeconomic status and were less likely to lack supplemental insurance coverage 



  

 

82 

 

compared to non-cancer controls (4% vs. 8%). Nekhlyudov et al. also found that elderly 

cancer survivors were less likely to have income level lower than $25,000, and were 

more likely to be highly educated and have insurance covering medications from 

employer using 2005 MCBS data in the study.
171

 Another study by Punekar et al. looked 

at cancer survivors using 2001-2006 data from MEPS,
172

 and found that cancer survivors 

who were 65 years or older were more likely to have higher educational attainment when 

compared to the non-cancer controls.
172

 The findings from literature also suggested that 

elderly cancer survivors may have different socioeconomic status than young adult 

cancer survivors. Studies showed that young adult cancer survivors were more likely to 

have lower educational attainment, be unemployed and have lower rate of marriage when 

compared to non-cancer controls.
173, 174

 The mixed results indicate that older and younger 

cancer survivors are quite different.  First, cancer may interfere with higher education, 

employment, and marriage among young cancer survivors. Second, there may be survival 

bias in that cancer patients with higher socioeconomic status are more likely to afford and 

receive better treatment, have better social and family support and have higher long-term 

survival rates. A study by Groome et al. showed that among cancer patients aged 40-69 

years, lower socioeconomic status was significantly associated with early death.
175

  Third, 

the mixed results also suggest that cancer survivors are heterogeneous in terms of socio-

demographic characteristics. In the subgroup analysis of the current study, we found that 

cancer survivors from surveys only (representing 11% of the total cancer survivors in the 

study) had worse socioeconomic status when compared to cancer survivors identified 

from other sources.    
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 The results of the study showed that cancer survivors had more comorbid conditions 

including cardiovascular disease, COPD, arthritis, osteoporosis, ulcers, and mental illness 

when compared to non-cancer controls. This finding is consistent with results from 

existing literature.
171, 172, 176-178

 The higher prevalence of comorbid conditions in cancer 

survivors may be explained by older age of cancer survivors and the late and long-term 

effects of cancer treatments from surgery, radiation, and chemotherapy including 

cardiovascular disease, osteoporosis, respiratory symptoms, and cognitive dysfunction 

etc.
20, 26, 27, 40, 41, 54

     

The study found that cancer survivors had stronger preferences for medical care when 

compared to non-cancer controls. Cancer survivors were more satisfied with the medical 

care they received. There is a dearth of studies comparing preferences for medical care 

between cancer survivors and non-cancer controls. One study by Shin et al. examined 

cancer screening knowledge, attitudes towards cancer screening, perceived risk of 

developing a second primary cancer, and use of screening practices among 326 cancer 

survivors in the Republic of Korea.
179

 Shin et al. found that majority of cancer survivors 

had strong need for cancer screening (>75% of the study sample) and considered that 

cancer screening would benefit their health and family (95% of the total sample).
179

 The 

plausible explanation for strong preferences for medical care among cancer survivors 

may be cancer survivorsô experience with cancer treatment and treatment outcomes. 

Survival from cancer may strengthen cancer survivorsô trust in physicians and medical 

care.   



  

 

84 

 

6.2 RESULTS: AIM 2 

This section focuses on the results regarding Aim 2 of the study which examined the 

effect of the presence and type of supplemental insurance on health care utilization and 

spending for elderly Medicare cancer survivors compared to elderly Medicare 

beneficiaries without cancer. As described in the methods section, under Aim 2, the 

potential endogeneity of supplemental insurance as well as the impact of supplemental 

insurance on multiple outcomes between cancer survivors and non-cancer controls were 

examined. Preferred models were selected based on the empirical results indicating 

whether there was evidence of weak instruments, endogeneity and/or a cancer-insurance 

interaction. Specifically, this section presents results about selection of preferred 

multivariate models during the modeling process, and bivariate and multivariate results 

regarding the utilization of selected routine primary care, utilization of and spending on 

recommended diabetic medications, and overall measures for health care utilization and 

spending including number of E&M visits, total prescription drug and total health care 

spending. Discussion of specific results is also presented.     

6.2.1 SELECTION OF PREFERRED MULTIVARIATE MODELS 

The following section focuses on the selection of preferred multivariate models among 

naïve models and 2SRI models for each outcomes of interest for Aim 2 of the study. 

Table 3 below provides a summary of multivariate analyses for each outcomes of interest 

in the survivorship year. The preferred model for each outcome of interest was selected 

based on the rules described in the methods section regarding evidence of endogeneity 

and interaction of supplemental insurance coverage and cancer survivor indicators.  
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Overall, in the adjusted models, there was no evidence of differential impact of 

supplemental insurance for cancer survivors relative to non-cancer controls for outcomes 

of interest in the study. Besides, it was only possible to test for endogeneity of 

supplemental insurance in the models for use of recommended medications for diabetes 

and total healthcare spending. The study found that there was evidence of endogeneity of 

supplemental insurance for total healthcare spending but not for use of recommended 

medications for diabetes.  

The preferred model for total healthcare spending was 2SRI model 1. For the other 

outcomes including use of mammograms, Pap smear or pelvic exams, colorectal cancer 

exams, PSA blood tests, osteoporosis exams, influenza or pneumonia vaccination, dental 

exams or cleaning services, and recommended medications for diabetes, number of E&M 

visits, and total prescription drug spending from PME files, naïve model 1 was the 

preferred model. The effect of supplemental insurance was jointly significant in each of 

the preferred models for all outcomes of interest except for use of recommended 

medications for diabetes. Additionally, except for use of osteoporosis exams, cancer 

survivors were also more likely to use or spend on specific outcomes of interest when 

compared to non-cancer controls.   

Appendix R provides additional analysis results during the selection process of preferred 

multivariate models including descriptive statistics for contextual and instrumental 

variables, estimates in the first stage of 2SRI models, and results for unadjusted models 

(including only indicators of cancer survivors, supplemental insurance and interaction 

terms between cancer survivors and supplemental insurance), naïve and 2SRI models 

used for each outcome of interest. 



  

 

86 

 

Similar to findings in past studies,
105, 107, 109-113

 there was no consistent evidence for 

selection bias from choice of supplemental insurance. The reasons for this might be as 

follows: First, the instruments used in the study were weak for most of outcomes of 

interest based on the F-test results and endogeneity of supplemental insurance was not 

tested for those outcomes. Although the F-test results for instrumental variables were all 

statistically significant for each outcomes of interest, the F-statistics was Ó10 only in the 

first-stage models for examining recommended medications for diabetes among diabetic 

patients, and total healthcare spending respectively. Nevertheless, many past studies also 

applied the same instruments as those used in the current study. 
105, 107, 108

 Second, since 

MCBS data contain rich information from both Medicare claims and self-reports 

including access to care and attitudes towards health care use, the multivariate models 

might have adequately controlled for insurance choice through measurable variables.   
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Table 3. Summary of Multivariate Analyses for Utilization and Spending in the 

Survivorship Year
1,2,3
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Table 3 Continued 
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Table 3 Continued 
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6.2.2 UTILIZATION OF SELECTED ROUTINE PRIMARY CARE 

This section presents bivariate and multivariate results regarding utilization of selected 

routine primary care including selected cancer screening, other preventive services, and 

routine dental care between non-cancer controls and cancer survivors.  

6.2.2.1 Bivariate Analysis Results 

Table 4 below shows bivariate results regarding utilization of selected routine primary 

care between non-cancer controls and cancer survivors. Compared to non-cancer 

controls, cancer survivors were significantly more likely to receive the selected cancer 

screening, other preventive services, and routine dental care. Use of osteoporosis exams 

was not significantly different between cancer survivors and non-cancer controls.  

Table 4. Utilization of Selected Routine Primary Care Services  in the Target 

Survivorship Year   
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Table 4 Continued 

 
 

Table 5 breaks down the bivariate results by supplemental insurance status.  Persons with 

supplemental medical insurance especially supplemental medical ESI or medical other 

private coverage were significantly more likely to use the selected heath care services 

compared to those without any supplemental medical insurance. Cancer survivors with 

medical ESI or medical other private tended to use more routine primary care (excluding 

osteoporosis exams) compared to non-cancer controls within the same supplemental 

medical coverage.
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Table 5. Utilization of Selected Routine Primary Care in the Target Survivorship 

Year by Supplemental Medical Coverage Status
1
 among Non-Cancer Controls and 

Cancer Survivors 
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Table 5 Continued 
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Table 5 Continued 
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6.2.2.2 Multivariate Analysis Results 

The preferred multivariate models for examining the utilization of the selected routine 

primary care in the survivorship year between non-cancer controls and cancer survivors 

are presented in Tables 6-12 below for use of mammograms, Pap smear or pelvic exams, 

colorectal cancer exams, PSA blood tests, osteoporosis exams, influenza or pneumonia 

vaccinations, and dental exams or cleaning services respectively.   

The preferred models for utilization of the selected routine primary care were naïve 

models without interaction of cancer and supplemental insurance. Overall, beneficiaries 

with any supplemental insurance were more likely to use the selected routine primary 

care when compared to those without any supplemental coverage. In addition, after 

controlling for other covariates, cancer survivors tended to use more routine primary care 

(except for osteoporosis exams). 

Various other factors were found to be significantly associated with use of specific 

routine primary care.  Significant factors for use of mammograms included age, marital 

status, education, income, assets excluding home, ADL, IADL, body mass index, 

comorbidities including CHF, hypertension, any arthritis, and osteoporosis, smoking 

history, no experience with follow-up care after initial treatment, and avoidance of going 

to doctors.  For use of Pap smear or pelvic exams, other significant factors included age, 

race/ethnicity, marital status, education, income, assets excluding home, region, ADL, 

IADL, body mass index, comorbidities including any arthritis and osteoporosis, history of 

hysterectomy, avoidance of going to doctors, and target survivorship year. Other factors 

such as age, income, metropolitan status, ADL, IADL, comorbidities including 

hypertension, any arthritis, osteoporosis, and ulcers, no experience with follow-up care 
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after initial treatment, avoidance of going to doctors, and target survivorship year are 

significantly associated with use of colorectal cancer exams. Regarding use of PSA blood 

tests, other significant factors included age, income, region, ADL, comorbidities 

including CHD, hypertension, any arthritis, and osteoporosis, removal of prostate, 

avoidance of going to doctors, and target survivorship year. For use of osteoporosis 

exams, other significant factors included gender, marital status, income, region, 

comorbidities including hypertension and COPD, avoidance of going to doctors, and 

target survivorship year. For influenza or pneumonia vaccinations, age, race/ethnicity, 

marital status, education, assets excluding home, metropolitan status, ADL, IADL, 

comorbidities including CHD, hypertension, COPD, any arthritis and osteoporosis, 

avoidance of going to doctors, and target survivorship year belonged to other significant 

factors. Finally, for use of dental exams or cleaning services, other significant factors 

included gender, age, race/ethnicity, marital status, education, income, assets excluding 

home, metropolitan status, region, ADL, IADL, body mass index, comorbidities 

including stroke, diabetes, COPD, any arthritis, and osteoporosis, smoking history, 

satisfaction with follow-up care after initial treatment and avoidance of going to doctors. 

A summary of significant covariates in each preferred multivariate model for selected 

routine primary care services is presented in Table 13 below.   

Table 6. Preferred Multivariate Model  (Naïve 1) for Use of Mammograms 

(N=5,404)
1,2
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Table 6 Continued 

 



  

 

98 

 

Table 6 Continued 

 
 
Notes:   

1. Use of mammograms was examined among females without breast cancer. 

2. Logistic regression models were used to examine use of mammograms.     
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3. For dummy variables, marginal effects refer to discrete change of dummy variable from 0 to 1. 

 

 

Table 7. Preferred Multivariate Model  (Naïve 1) for Use of Pap Smears or Pelvic 

Exams (N=5,757)
1,2
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Table 7 Continued 
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Table 7 Continued 

 
 

 

 

Table 8. Preferred Multivariate Model  (Naïve 1) for Use of Colorectal Cancer 

Exams (N=9,595)
1,2
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Table 8 Continued 
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Table 8 Continued 

 
 

 

 

 

 

 



  

 

104 

 

Table 9. Preferred Multivariate Model (Naïve 1) for Use of Prostate Specific 

Antigen (PSA) Blood Tests (N=3,249)
1,2
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Table 9 Continued 
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Table 9 Continued 

 
 

 

 

 

Table 10. Preferred Multivariate Model (Naïve 1) for Use of Osteoporosis Exams 

(N=7,807)
1,2
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Table 10 Continued 
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Table 10 Continued 

 
 

 

 

Table 11. Preferred Multivariate Model (Naïve 1) for Use of Influenza or 

Pneumonia Vaccination (N=10,192) 
1,2
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Table 11 Continued 
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Table 11 Continued 
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Table 12. Preferred Multivariate Model (Naïve 1) for Use of Dental Exam or 

Cleaning Services (N=10,192)
1,2
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Table 12 Continued 
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Table 12 Continued 
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Table 13. Summary of Significant Covariates in Preferred Multivariate Models for 

Selected Routine Primary Care
1,2
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Table 13 Continued 
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Table 13 Continued 
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Table 13 Continued 



  

 

118 

 

6.2.2.3 Discussion 

The results from both the bivariate and multivariate analyses consistently show that 

cancer survivors used more preventive services (except for osteoporosis exams) than 

controls. Some prior studies showed that cancer survivors were more likely to receive 

mammograms, colorectal cancer exams, cervical cancer exams, influenza vaccination, 

lipid testing, and osteoporosis exams, and were more likely to have office visits, 

outpatient visits and hospitalizations when compared to populations without cancer,
68, 180, 

181
 while other studies showed that cancer survivors were less likely to receive influenza 

vaccinations, eye exams, cholesterol screening, colorectal cancer screening, cervical 

cancer screening, and osteoporosis exams when compared to non-cancer controls.
69, 119

 

The reasons for the mixed findings may depend not only on patient characteristics but 

also characteristics of treating physicians. Previous studies showed that use of routine 

care for cancer survivors depend on their involvement with different physician 

specialties.
68, 69

 Cancer survivors who were followed by both primary care physicians and 

oncology specialists were more likely to receive both recommended cancer surveillance 

and recommended non-cancer care when compared to those who were seen by either 

primary care physicians only or oncology specialists only.
20, 68, 69

  

Similar to findings in the literature,
109, 121-123

 beneficiaries who had any supplemental 

insurance tended to use more preventive services when compared to those with FFS 

Medicare only. As mentioned in the methods section, some preventive services such as 

fecal occult blood tests and influenza and pneumonia vaccination are fully covered by 

Medicare, while other cancer screenings such as mammograms, Pap smears, and pelvic 

exams required patient cost-sharing during the study period. Routine dental exams and 



  

 

119 

 

cleaning services are not covered by Medicare at all. Because of different cost-sharing 

policies, one might expect that the impact of supplemental insurance would differ among 

different preventive services. However, according to the study results, possession of 

supplemental insurance coverage was associated with greater use of preventive services 

regardless of whether a specific service was completely covered by Medicare or not. One 

potential reason may be that confounding due to unobserved health care seeking behavior 

was insufficiently adjusted.  

In the multivariate analyses, the study did not find evidence of differential effects of 

supplemental insurance for cancer survivors relative to non-cancer controls for use of 

selected routine primary care. Findings from literature are mixed in this regard.
96, 97, 114

 

The RAND Health Insurance Experiment study did not find significant insurance plan 

interactions with health status on expenditures for medical services, while two 

observational studies indicated a differential effect of price/supplemental insurance on 

use of physician visits and Medicare Part B expenditures respectively when compared 

people with poor health to healthy people.
96, 97, 114

  The reason for the inconsistent 

findings may be due to differences in measuring health status. Health status was 

measured by general health index, perceived health status, disability days, or activity 

limitation in the past studies,
96, 97, 114

 whereas the current study examined the differential 

effect between cancer survivors and non-cancer controls. Further research is needed to 

understand and compare price responsiveness to use of routine primary care between 

cancer survivors and non-cancer population.  As expected, in the multivariate analyses, 

other significant  independent variables including gender, age, race, marital status, 

education, geography of patientsô residence, income, ADL, IADL, history of smoking, 
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and attitudes towards visiting doctors. Similarly, past studies also showed that cancer 

survivors who had higher education level, were married, were non-African American, 

and had higher socioeconomic status were more likely to use preventive health 

services.
11, 18, 68, 69, 117-119

 

6.2.3 UTILIZATION AND SPENDING ON RECOMMENDED DIABETIC 

MEDICATIONS 

This section describes the study sample with diabetes, and presents bivariate and 

multivariate results regarding utilization and spending on recommended diabetic 

medications between non-cancer controls and cancer survivors. 

6.2.3.1 Study Sample with Diabetes 

In the study sample, 1,625 non-cancer controls and 992 cancer survivors had diabetes. 

Among the study sample with diabetes, a total of 54% non-cancer controls and 58% of 

cancer survivors had type 2 only diabetes, while 42% of non-cancer controls and 40% 

cancer survivors had both type 1 and type 2 diabetes. Approximately 53% of all diabetic 

patients had diabetic complications. (See Table 14) 

Table 14. Diabetic-related Information among Diabetic Patients in the Target 

Survivorship Year 

 
Non-Cancer Controls Cancer Survivors P Value 

Sample N 1,625 992 
 

    Type of Diabetes 

  
0.1607 

Type 1 only 0.37 0.50 
 Type 2 only 53.97 57.56 
 Type 1&2 42.34 40.02 
 No type identified 3.32 1.92 
 

    Diabetic Complications 

  
0.7564 

No 46.58 47.08 
 Yes 53.42 52.92   
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6.2.3.2 Bivariate Analysis Results 

Table 15 below shows utilization of recommended medications for diabetes. Compared to 

non-cancer controls, cancer survivors were less likely to use any antidiabetic 

medications, ACE inhibitors or ARB, or statins, respectively.  

Among diabetic patients who filled specific recommended medications at least once, 

cancer survivors had statistically significantly lower number of fills for antidiabetic 

medications, ACE inhibitors or ARB, and statins than non-cancer controls. Total 

spending and OOP spending on specific recommended medications for diabetes were 

generally similar between cancer survivors and non-cancer controls except for a slight 

difference in total spending of any recommended medications for diabetes (combined 

category). 

Table 15. Utilization  and Spending
1
 on Recommended Diabetic Medications in the 

Target Survivorship Year among Sample with Diabetes   
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Table 15 Continued

 
 

 

Table 16 presents descriptive statistics on use of recommended medications for diabetes 

by drug coverage.  The combined category of any recommended medication was 

significantly different across prescription drug coverage categories for both non-cancer 

controls and cancer survivors. Among non-cancer controls, those with any prescription 

drug coverage were more likely to use recommended medications compared to those 

without prescription drug coverage, while among cancer survivors, those with Rx ESI or 

Rx public had more use of the recommended medications compared to those without any 

prescription drug coverage. Furthermore, there was no significant difference in use of 
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antidiabetic medications across prescription drug coverage categories for non-cancer 

controls or cancer survivors, while prescription drug coverage did have a significant 

impact on use of statins among both non-cancer controls and cancer survivors.  Use of 

ACE inhibitors or ARB was significantly associated with prescription drug coverage in 

cancer survivors but not in non-cancer controls.  

Total and OOP spending on recommended medications for diabetes were significantly 

different across prescription drug coverage categories for both non-cancer controls and 

cancer survivors. Diabetic patients with any prescription drug coverage had higher total 

spending and lower OOP on the recommended medications compared to those without 

any prescription drug coverage.  However, for most of the recommended medications for 

diabetes, utilization and spending were not statistically different between non-cancer 

controls and cancer survivors within the same prescription drug coverage categories.  
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Table 16. Utilization of and Spending
1
 on Recommended Diabetic Medications in 

the Target Survivorship Year by Prescription Drug Coverage
2
 among Non-Cancer 

Controls with Diabetes and Cancer Survivors with Diabetes 
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Table 16 Continued 
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Table 16 Continued
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Table 16 Continued 
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6.2.3.3 Multivariate Analysis Results 

The preferred multivariate models for examining use of recommended medications for 

diabetes between non-cancer controls and cancer survivors are presented in Table 17 

below.   

As shown in the previous section and appendix R, there was no evidence of endogeneity 

in prescription drug coverage nor was there evidence of a differential effect of 

prescription drug coverage on use of recommended medications for diabetes between 

cancer survivors and non-cancer controls. In the model shown below, prescription drug 

coverage had no statistically significant impact on drug use. However, on average, the 

predicted probability of use of recommended medications for diabetes was 0.05 smaller 

for cancer survivors with diabetes than for non-cancer controls with diabetes when 

holding other factors constant.    

Other factors significantly associated with recommended therapy in treating diabetes 

included gender, marital status, body mass index, comorbidities, type of diabetes, 

diabetes-related complications, satisfaction with follow-up care after initial treatment, 

and survivorship year. Specifically, males, CHD, hypertension, and diabetes-related 

complications were positively associated with higher probability of use of recommended 

medications.  Of note is that the predicted probability of use of recommended 

medications for diabetes was 0.11 higher for beneficiaries who were satisfied with 

follow-up care after initial treatment. 
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Table 17. Preferred Multivariate Model (Naïve 1) for Use of Recommended 

Medications for Diabetes among Diabetic Patients (N=2,617)
1,2,3 
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Table 17 Continued 
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Table 17 Continued 

 

 

6.2.3.4 Discussion 

The findings from both bivariate and multivariate analyses suggest that cancer survivors 

were less likely to use recommended medications for diabetes when compared to non-

cancer controls. Little is known regarding use of recommended medications for diabetes 

between elderly cancer survivors and non-cancer controls in the existing literature. One 

study by Keating et al. showed that among a selected sample of Kaiser Northern 

California members, diabetic patients with cancer and elevated low-density lipoprotein 

(LDL) cholesterol had significantly lower rate of statin use (76.7% vs. 80.6%) when 

compared to diabetic patients without cancer and with elevated LDL cholesterol, while 

use of ACE inhibitor was similar between diabetic patients with both hypertension and 

cancer and non-cancer controls.
124

 Another study by Earle et al. showed that cancer 
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survivors with diabetes were less likely to have recommended follow-up visits every 6 

months and annual eye examination when compared to non-cancer controls.
69

 

Conversely, a more recent study by Hanchate et al. showed that there was no significant 

difference in use of biennial lipid test, annual hemoglobin A1c (HbA1c) blood test, and 

biennial eye exam between elderly breast cancer survivors and non-cancer controls using 

Medicare data from CMS.
182

 Furthermore, Snyder et al. found that patterns of care for 

comorbid conditions varied by the type of cancer survived. Breast cancer survivors 

tended to receive similar chronic and acute care as non-cancer controls; prostate cancer 

survivors tended to have better chronic care but worse acute care; and colorectal cancer 

survivors were less likely to receive either chronic or acute care than non-cancer controls. 

Specifically, compared to non-cancer controls, colorectal cancer survivors were less 

likely to receive eye examinations for diabetics and diabetes monitoring.
183

 More 

research is needed to examine use of recommended medications for diabetes among 

cancer survivors with diabetes vs. non-cancer controls.   

From the multivariate analyses, the study showed that prescription drug coverage did not 

have a significant impact on use of recommended medications for diabetes, while in the 

bivariate analyses, the results showed that use of recommended medications for diabetes 

was different among diabetic patients with different prescription drug coverage. One 

possible reason may be due to adjustment for confounders in the multivariate analyses. 

Another possible reason could be that the study had relatively small sample size to detect 

the impact of prescription drug coverage. Similar to the current finding, a study by Stuart 

et al. did not find significant impact of prescription drug coverage on antidiabetic drug 

use among Medicare beneficiaries with diabetes using 2002 MCBS data.
184

 However, 
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Tjia, et al. found that among elderly Medicare diabetic patients from 2003 MCBS data, 

employer-sponsored drug coverage, VA coverage and other public drug coverage (but not 

Medicaid) were significantly associated with higher use of ACE inhibitors, ARB, or 

statins in when compared with no prescription drug coverage.
125

 One thing to note is that, 

in the study by Tjia, et al., antidiabetic medications were not included in the analyses. 

Further research is warranted to look at the impact of prescription drug coverage on use 

of recommended medications for diabetes including antidiabetic medications as well as 

ACE inhibitors, ARB, and statins. 

6.2.4 OVERALL MEASURES FOR HEALTH CARE UTILIZATION AND SPENDING 

This section presents bivariate and multivariate results regarding differences in E&M 

visits, total prescription drug spending, and total health care spending between non-

cancer controls and cancer survivors. 

6.2.4.1 Bivariate Results 

As expected, cancer survivors had significantly higher number of E&M visits, total and 

OOP prescription drug spending, and total and OOP healthcare spending compared to 

non-cancer controls (see Table 18). The mean numbers of E&M visits were 6.55 and 9.09 

in the survivorship year for non-cancer controls and cancer survivors, respectively. Non-

cancer controls and cancer survivors had $1,865 and $2,184 prescription drug spending, 

respectively, in the survivorship year. The mean OOP costs on prescription drugs were 

$609 and $705 for non-cancer controls and cancer survivors, respectively.  Non-cancer 

controls and cancer survivors had $8,952 and $11,921 total healthcare spending, 
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respectively, in the survivorship year. Mean out-of-pocket (OOP) costs were $1,630 and 

$2,055 for non-cancer controls and cancer survivors, respectively. 

Table 18. Overall Measures for Health Care Utilization and Spending
1
 in the Target 

Survivorship Year   

 
Non-Cancer Controls Cancer Survivors 

P Value 

 
Mean (Std Error)  Mean (Std Error)  

Sample (N) 6,478 3,714 
 

    Number of routine E&M visits 6.55 (0.12) 9.09 (0.16) <0.0001 

Total prescription drug spending 

($)2 1,865 (30) 2,184 (38) <0.0001 

Total out-of-pocket prescription 

drug spending($)2 609 (12) 705 (14) <0.0001 

Total health care spending ($) 8,952 (200) 11,921 (302) <0.0001 

Total out-of-pocket health care 

spending ($) 1,630 (55) 2,055 (63) <0.0001 

 

Notes: 

1. Spending was in 2007 dollars. 

2. Prescription drug spending was captured from the Prescribed Medicine Events (PME) file in 

the MCBS data. 
 

Table 19 reports differences in number of E&M visits across the spectrum of insurance 

coverage by cancer status.  Beneficiaries without any supplemental medical coverage 

tended to have the lowest number of visits compared to those with any type of 

supplemental medical insurance among both non-cancer controls and cancer survivors. 

Additionally, within each supplemental medical coverage category, cancer survivors had 

more E&M visits than non-cancer controls.   

Table 20 reports differences in spending by insurance coverage and cancer status. 

Beneficiaries without any supplemental medical and prescription drug coverage had 
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lower prescription drug and total healthcare spending compared to those with any type of 

supplemental insurance among either non-cancer controls or cancer survivors. In 

addition, beneficiaries with supplemental medical public insurance and any prescription 

coverage had lower OOP prescription drug spending compared to beneficiaries with other 

supplemental coverage irrespective of cancer status.  Lastly, of note, among beneficiaries 

with medical ESI with Rx coverage or with other private with Rx coverage, cancer 

survivors had significantly higher total and OOP prescription drug spending and 

healthcare spending compared to non-cancer controls.  
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Table 19. Number of Routine Evaluation and Management (E&M) Visits in the 

Target Survivorship Year by Supplemental Medical Coverage Status
1 
among Non-

Cancer Controls and Cancer Survivors 
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Table 20. Spending
1
 in the Target Survivorship Year by Supplemental Medical and 

Prescription Drug Coverage Status
2
 among Non-Cancer Controls and Cancer 

Survivors 
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Table 20 Continued 
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6.2.4.2 Multivariate Analysis Results 

The preferred model for estimating the impact of cancer and supplemental insurance 

effects on E&M visits and prescription drug was naïve model 1 as there was no evidence 

of differential effect of supplemental insurance for cancer survivors relative to non-

cancer controls and endogeneity of supplemental insurance could not be tested due to 

weak instruments. For total healthcare spending , the preferred model was 2SRI 1 model 

as there was evidence of endogeneity of supplemental medical and prescription drug 

coverage, but no evidence of a differential effect of supplemental medical and 

prescription drug coverage for cancer survivors relative to non-cancer controls. (see 

Appendix R) 

As shown in Table 21 below, holding other factors constant, beneficiaries with any 

supplemental medical coverage were more likely to have higher number of E&M visits 

compared to those without any supplemental coverage. In addition, after controlling for 

other covariates, cancer survivors tended to have higher number of E&M visits compared 

to non-cancer controls. 

Other significant predictors of E&M visits were gender, race/ethnicity, marital status, 

education, income, assets excluding home, metropolitan status, region, IADL, 

comorbidities including CHD, CHF, hypertension, diabetes, COPD, any arthritis, 

osteoporosis, any mental illness, and peripheral vascular disease, smoking history, no 

experience with follow-up care after initial treatment, avoidance of going to doctors, and 

survivorship year.  
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Table 21. Preferred Multivariate Model (Naïve 1) for Number of Evaluation and 

Management (E&M) Visits (N=10,192)
1,2
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Table 21 Continued 
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Table 21 Continued 

 

Table 22 examines the adjusted impact of cancer status and supplemental prescription 

coverage on total prescription drug spending. The preferred model in this case was also 

naïve model 1. Overall, the adjusted difference in total prescription drug spending 

between cancer survivors and non-cancer controls was about $119.  Compared to those 

without prescription drug coverage, beneficiaries with ESI, other private or public drug 

coverage had significantly higher prescription drug spending ($712, $297, and $707, 

respectively). 

Other significant predictors of prescription drug spending included gender, age, 

race/ethnicity, marital status, education, income, region, ADL, IADL, body mass index, 

comorbidities including CHD, CHF, stroke, hypertension, diabetes, COPD, any arthritis, 

osteoporosis, and any mental illness, satisfaction with follow-up care after initial 

treatment, attitudes towards visiting doctors, and survivorship year. Specifically, being 

female, more ADL/IADL limitations, and individual comorbid conditions were positively 

associated with higher total prescription drug spending. Beneficiaries who tried to avoid 

going to doctors tended to have lower total prescription drug spending.   
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Table 22. Preferred Multivariate Model  (Naïve 1) for Total Prescription Drug 

Spending (N=10,192)
1,2,3,4
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Table 22 Continued 
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Table 22 Continued 

 

Table 23 presents results from the second stage of the preferred 2SRI 1 model showing 

the impact of cancer status and insurance coverage on total healthcare spending. The 

residuals for supplemental medical and prescription drug coverage from the first stage of 

2SRI model 1 were negative and significant in some of the categories, which suggested 

that there was selection bias in possession of supplemental coverage, and that the 

unobserved factors which impacted the possession of supplemental coverage were 

negatively associated with total healthcare spending.  

The second-stage results indicate that the adjusted difference in total health care spending 

between cancer and the non-cancer controls was $1128. Beneficiaries with any 

supplemental medical and prescription drug coverage (except for medical ESI with 

prescription drug coverage) were more likely to have higher total health care spending, 

compared to those without any supplemental coverage.   

Other significant factors in explaining total health care spending were gender, age, 

marital status, education, income, assets, metropolitan status, region, ADL, IADL, 
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comorbidities, and attitudes towards visiting doctors.. Specifically, being female was 

associated with lower spending, while living in metropolitan area, having more 

ADL/I ADL limitations, and more individual comorbid conditions were positively 

associated with spending after controlling for other factors constant. Beneficiaries who 

tried to avoid going to doctors also tended to have lower total health care spending.  

 

Table 23. Preferred Multivariate Model (2SRI 1) for Total Healthcare Spending 

(N=10,192)
1,2,3
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Table 23 Continued 
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Table 23 Continued 
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6.2.4.3 Discussion 

The bivariate and multivariate analyses found that cancer survivors had more E&M 

visits, higher prescription drug spending, and higher total health care spending than non-

cancer controls. The findings were consistent with results from literature.
119, 172, 180, 182, 185, 

186
    

Regarding E&M visits, several prior studies have found that cancer survivors are more 

likely to have physician visits when compared to non-cancer controls.
119, 180, 182

 A study 

by Hanchate, et al. compared longitudinal patterns of health care utilization and quality of 

care for other health conditions between breast cancer patients and non-breast cancer 

controls using Medicare data from CMS, and found that breast cancer patients had 

significantly higher number of outpatient physician visits in each of the 5 subsequent 

years after cancer diagnosis when compared to the non-breast cancer controls,
182

 

Similarly, Snyder, et al. found that breast cancer survivors had more visits to primary 

care providers in the 4 subsequent years after cancer diagnosis when compared to the 

non-cancer controls using the SEER-Medicare database.
119

 Additionally, Rebholz, et al. 

compared heath care service utilization between a population-based cohort of  long-term 

survivors of childhood cancer and the general population in Great Britain using data from 

the British Childhood Cancer Survivor Study. The study found that cancer survivors were 

more likely to talk to doctors either in person or by telephone in non-hospital-based 

setting when compared to the general population.
180

   

Regarding use of prescription drugs, a study by Brinkman, et al. examined prevalence of 

psychoactive medication use from 1994 to 2010 between 10, 378 adult survivors of 

childhood cancer and 3,206 non-cancer sibling controls. The results showed that cancer 
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survivors were significantly more likely to report baseline and new onset psychoactive 

medication use as well as use of multiple psychoactive medications when compared to 

non-cancer siblings.
185

 Another study by Punekar, et al. examined the use of psychotropic 

medications including antidepressants, antipsychotic, antianxiety, and CNS stimulants by 

adult cancer survivors and non-cancer controls using 2001-2006 Medical Expenditure 

Panel Survey (MEPS) data. The study showed that depending on gender, the adjusted 

differences in use of psychotropic medications were 4-5 percentage points for younger 

cancer survivors (40-64 years of age) compared to non-cancer controls and 2-3 

percentage points for older cancer survivors (65 + years of age) compared to non-cancer 

controls.
172

  

Past studies also suggest that cancer survivors have higher total health care spending 

when compared to non-cancer controls.
182, 186

 Hanchate, et al. examined 5-year 

longitudinal patterns of health care utilization and quality of care including recommended 

bone density testing, recommended colorectal cancer screening, and guideline monitoring 

for cardiovascular disease and diabetes between female breast cancer survivors aged 65 

years or older and non-cancer controls from four geographic regions of the U.S.  The 

study showed that health care utilization was higher for cancer survivors following breast 

cancer diagnosis although the differences between the two cohorts decreased over time. 

Specifically, utilization of inpatient care became similar between the two cohorts from 

the second year following breast cancer diagnosis, while use of outpatient care was 

higher for cancer survivors in every year following breast cancer diagnosis .
182

  A study 

by Yabroff et al. using SEER-Medicare data found that elderly cancer patients cost 
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approximately $55,000 more over 5 years than non-cancer controls, depending on tumor 

sites and gender.
186

  

The main reasons for higher number of E&M visits, prescription drug spending, and total 

health care spending among cancer survivors in the current study could be traced to the 

need of follow-up care after primary treatment for cancer and to higher levels of 

comorbid conditions which might not be fully captured in this study. Past studies have 

also shown that cancer survivors have more comorbid conditions when compared to those 

without cancer. 
171, 172, 176-178

    

Finally, the estimated effects of supplemental insurance categories such as medical other 

private with Rx coverage and Rx only coverage were implausibly large, which may 

indicate that the instruments used in the 2SRI models were not adequately strong and 

possibly resulted in biased estimates.     

6.3 SENSITIVITY ANALYSES 

This section presents results from the sensitivity analyses testing the impact of a different 

hierarchy of prescription drug coverage and the subgroup analyses among cancer 

survivors.  

6.3.1 USE OF A DIFFERENT H IERARCHY TO DEFINE PRESCRIPTION DRUG 

COVERAGE 

Compared to the hierarchy used for the main analyses (Rx ESI> Rx other private>Rx 

public>no Rx coverage), when applying the following hierarchy: Rx ESI>Rx public>Rx 

other private>no Rx coverage, there were more beneficiaries who were categorized as 
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having public prescription drug coverage (23% vs. 20% in non-cancer controls, 18% vs. 

15% in cancer survivors). (See Table 1) 

Results from the sensitivity analysis on use and spending for recommended medications 

for diabetes are presented in Appendix S.  Descriptive findings were similar between the 

two measures of the prescription drug coverage.  Any use of recommended medication 

for diabetes was significantly different across prescription drug coverage categories in 

both non-cancer controls and cancer survivors. Similar to the main analyses, among 

patients who filled at least 1 diabetes medication the impact of prescription drug coverage 

was significant on number of fills and total and OOP spending in both non-cancer 

controls and cancer survivors (except for total spending for ACE inhibitors or ARB and 

for statins in cancer survivors). Additionally, non-cancer controls with diabetes and 

cancer survivors with diabetes had similar utilization of and spending on most 

recommended diabetic medication within the same prescription drug coverage categories.  

 Similar to results in the main analyses, there was no evidence of endogeneity of 

prescription drug coverage or evidence of differential effect of prescription drug coverage 

for cancer survivors relative to non-cancer controls from the multivariate results of the 

sensitivity analysis. (See Appendix S) 

Results from the sensitivity analysis on estimating impact of cancer status and 

prescription drug coverage on total prescription drug spending were similar to the main 

analysis that endogeneity of prescription drug coverage for total prescription drug 

spending was not able to be tested due to weak instruments.  However, as shown in Table 

24 below, in contrast to no evidence of differential effect of prescription drug coverage in 
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total prescription drug spending for cancer survivors relative to non-cancer controls in the 

main analysis,  the preferred multivariate model (Naïve 2) in the sensitivity analysis 

showed that the negative interaction term between cancer survivors and Rx public 

coverage was statistically significant, which indicated that the impact of Rx public 

coverage on total prescription drug spending was smaller for cancer survivors compared 

to those without a cancer history. Besides, other estimates in the multivariate models 

were similar between the main and sensitivity analyses. Additional multivariate analysis 

results for total prescription drug spending are presented in Appendix T. 

Table 24. Sensitivity Analyses-Preferred Multivariate Model (Naïve 2) for Total 

Prescription Drug Spending
1,2,3,4,5
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Table 24 Continued 

 
















































































































































































































































































































































































































































































































