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Abstract

Introduction.—Older adults living with Alzheimer’s disease and related dementias (ADRD) 

who are then diagnosed with cancer are an understudied population. While the role of cognitive 

impairment during and after cancer treatment have been well-studied, less is understood about 

patients who are living with ADRD and then develop cancer. The purpose of this study is to 

contribute evidence about our understanding of this vulnerable population.
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Materials and Methods.—This was a retrospective cohort study of a linked, representative 

family of databases of cancer registries and Medicare administrative claims that make up the 

SEER-Medicare database. Older adults ages 68 and older with a first primary cancer type: breast, 

cervical, colorectal, lung, oral, or prostate were eligible for inclusion (N=337 932). Prevalence 

estimates of ADRD across cancer types and a 5% non-cancer comparison sample were compared 

by patient factors.

Results.—The overall prevalence of patients who had an ADRD diagnosis anytime in the three 

years prior to their cancer diagnosis was 5.6%. Patients with ADRD were more likely to be 

female, older (over age 75), a racial/ethnic minority, single, with multiple chronic conditions, and 

a tumor diagnosed early (stage I) or were unstaged. Black patients with colorectal and oral cancer 

had the highest and second highest prevalence of ADRD compared to White patients (13.46% 

vs 7.95% and 12.64% vs 7.82% respectively, p<.0001). We observed the highest prevalence of 

ADRD among Black patients for breast (11.85%), cervical (11.98%), lung (8.41%), prostate 

(4.83), and the 5% sample (9.50%, p>.0001).

Discussion.—The higher prevalence of ADRD among Black and Latine older adults with cancer 

not only aligns with the trend observed in our non-cancer comparison sample, but also, these 

findings demonstrate the compounded risk experienced by minoritized older adults over the life 

course. The greater than expected prevalence of patients with ADRD who go on to develop cancer 

demonstrates better assessment of cognition is urgently needed. Accurate identification of these 

vulnerable populations is critical to improve assessment, care coordination, and address inequities 

in screening and treatment planning.

1. Introduction

Older adults with cancer are an increasingly racially and ethnically diverse population that 

face disproportionate challenges as they navigate diagnosis and treatment. While older 

adults represent 60% of patients diagnosed with cancer, approximately 23% are from 

minoritized populations1 and will account for 73% of survivors by 2040.2–4 A growing 

proportion of older adults diagnosed with cancer will do so while living with another 

increasingly common condition -- Alzheimer’s disease or a related dementia (ADRD). 

Overall, in the U.S., an estimated 10.3% of older adults are living with ADRD.5,6 The added 

burden experienced by older adults living with Alzheimer’s disease and related dementias 

(ADRD) who are then diagnosed with cancer are an understudied and growing population. 

The evidence related to the role of ADRD in cancer is mixed, with some studies suggesting 

an inverse relationship related to dementia and cognitive impairment and lower cancer risk. 

Evidence also suggests prevalence estimates vary widely; one study estimates a range of 

<1% to nearly 50%, and much of the research is focused on ADRD that presents after 

initiating cancer therapy, thus making it challenging to compare to patients living with 

ADRD who are then diagnosed with cancer.7,8

Black and Latine populations shoulder a greater burden of both cancer and ADRD than 

White populations (1.5 and 2-fold greater odds of ADRD, respectively, compared with 

White populations),5,6,9 due to existing structural discrimination and disparities in access to 

care. The compounded burden of these inequities over the life course contribute to not only 

a disproportionate share of disease but also a lower likelihood of quality cancer care.10–12 
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Taking into account how the burden of social and health disparities compound over the 

life course, poor quality patient-provider communication and impaired decision-making are 

just some of the additional considerations that physicians must take into account and that 

demand significant coordination. Given that age alone is not a sufficient proxy for ADRD, 

an understanding of the prevalence of ADRD among cancer survivors is necessary to better 

understand the unique needs and degree of support needed as people diagnosed with cancer 

navigate treatment decisions and ongoing care.

There is strong evidence that clinicians continue to rely heavily on chronological age to 

make treatment recommendations, resulting in under- and over-treatment in older adults.13–

15 Accounting for additional age-related risk factors such as functional status could result 

in better indication of tolerance for the intensity of some cancer therapies.16 In 2018, the 

American Society of Clinical Oncology (ASCO) recommended that oncologists consider 

age-related risk factors beyond chronological age in treatment decision-making. The 

domains the expert panel recommended included assessment of cognition among several 

other evidence-based domains.17,18 Several evidence-based tools to evaluate frailty and other 

age-related risk factors exist to this end. However, utilization of such tools, in particular 

those that assess cognitive impairment, has been incremental and not systemically employed 

in oncology.19 This represents a critical gap given the growing estimates of older adults 

diagnosed with cancer who are living with varying degrees of cognitive impairment (CI). 

One study estimated 15–30% of patients who were diagnosed with cancer in a clinical 

setting demonstrated cognitive impairment ranging from moderate CI to ADRD.20 However, 

the literature suggests ADRD is underestimated in most cancer research datasets, including 

administrative claims data.13,14,20,21 Oncologists must take into account the differential 

disease burden of comorbid dementia that can prevent receipt of guideline concordant 

care.13,22,23 These include a lower likelihood of receiving curative intent treatment, a lower 

likelihood of receiving chemotherapy, radiation, or surgery and higher overall mortality 

compared to patients with cancer only.24

Recent studies have attempted to use administrative claims data and international 

classification of diseases (ICD) codes to assess ADRD prevalence in older adult patient 

populations (e.g., Medicare). One approach for classifying ADRD in the NCI SEER-

Medicare database has been to use the Charlson Comorbidity Index (CCI) modified for 

administrative claims data with the Klabunde and Deyo adaptations,25–27 though this 

approach has shown consistent underestimation of ADRD.28–34 A more recent study by 

Taylor et al. using claims codes drawn from clinical records published an approach that more 

accurately estimate ADRD in claims data and is the algorithm used for classifying ADRD 

by the Centers for Medicare and Medicaid (CMS) research Chronic Conditions Warehouse 

(CCW). The goal of the present analysis is to assess the prevalence of ADRD among 

patients diagnosed with cancer applying a validated algorithm. Understanding the prevalence 

of dementia in patients that are then diagnosed with cancer is critical for oncologists, 

researchers, hospital leaders, and other stakeholders to ensure appropriate resources are 

allocated for cancer treatment planning that is tailored to older adults. This will help to 

ensure screening for dementia is done in new patients with cancer during treatment planning 

and that treatment is adapted where appropriate.
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2. Sample & Methods

2.1 Data

In the present observational retrospective cohort of older adults diagnosed with cancer, 

we assessed the prevalence of ADRD in patients with one of six cancer types using 

the National Cancer Institute (NCI) Surveillance, Epidemiology, and End Results (SEER) 

cancer registries linked to Medicare administrative claims for study years 2003–2014 

(N=337,932). The SEER-Medicare database is a part of a family of linked databases that 

allow us to model population-representative estimates of prevalence and utilization for most 

of the United States. SEER is a program of NCI, and is a population-based source that 

integrates 22 geographically distributed registries to collect detailed tumor data. These data 

are then linked to Medicare claims information for each case linked to beneficiaries over 

age 65, including provider procedures, costs, and diagnoses. We also included estimates of 

non-cancer ADRD populations using the 5% Medicare sample provided by NCI to compare 

population-based estimates for the same period to understand whether the burden of ADRD 

among patients with cancer were different than a 5% random sample of Medicare patients 

without cancer. We extracted data on tumor and patient characteristics from the SEER-

Medicare data for patients with breast, cervical, colorectal, head and neck (oropharyngeal), 

lung, and prostate tumors. We matched these patients with their available fee-for-service 

(FFS) Medicare claims for the study years available. We included a non-cancer equivalent 

comparison group available from the same source, a 5% non-cancer sample (ADRD only), 

and report the prevalence of ADRD for comparison. The same data management approach 

was utilized for the 5% non-cancer sample to identify ADRD Medicare beneficiaries since 

none would have a history of cancer at the time of extraction. 35–38 Inclusion Criteria. We 

had a unique age inclusion for our sample, including older adults (age ≥68) with a first 

diagnosis of cancer and continuous coverage of both Medicare parts A and B for a minimum 

of 36 months before their cancer diagnosis. This was intentional to ensure we could extract 

a dementia diagnosis during this look-back period with confidence, based on the best 

algorithm currently available that is used by the Chronic Conditions Warehouse (CCW, 

Centers for Medicaid and Medicare Services) to identify dementia in claims data; normally 

only a one year look period is utilized to calculate comorbidities in claims.30–34,39 These 

data were used with permission from the National Cancer Institute Data Use Agreement 

(DUA) and approval of the UC San Diego IRB Human Research Protections Program.

2.2 Primary Outcome of Interest

For the primary comparator of ADRD, we extracted a group of ICD-9 codes to develop a 

yes/no flag for ADRD with a three-year look-back period based on a previously validated 

algorithm currently in use by the CCW.29,35,36

2.3 Independent Variables

Additional independent variables used to describe the cohort included available racial and 

ethnic categories, age, sex, marital status, geography, chronic conditions status, and tumor 

stage. We developed a combined racial and ethnic category to avoid double counting 

any non-Hispanic White populations by classifying race and ethnicity as: Asian, Black, 

Hispanic/Latine, Other (2 or more races or multiple-races), and White (reference group). 
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Only male or female sex at diagnosis were available in the present analysis. Age cut-offs 

included the three-year look-back period for identifying ADRD patients, so we categorized 

patient age at diagnosis into three categories to study variation in older age cohorts (under 

age 75; 75 to 85 years; 85 years and over). Marital status was classified as divorced, married, 

other, or single. Patient geographic location was classified as either metropolitan/urban or 

rural location. Chronic conditions status was classified based on the number of diagnoses, if 

a patient had one or fewer versus two or more. We based this classification on the definition 

of multiple chronic conditions, which is defined as two or more.2 We did not include ADRD 

or cancer status in our estimate. Tumor staging was coded to reflect variation by cancer type. 

Early-stage tumors were classified as stage I or II. Stage III and IV tumors were combined 

into a single group as late-stage. Finally, tumors that were classified as Stage 0 or 8 were to 

reference prostate cancer staging guidelines. Given the evidence of the higher prevalence of 

unstaged tumors among patients living with ADRD, we included unstaged tumors for cancer 

types.7,8,38

2.4 Statistical Analysis

Descriptive statistics were calculated for all factors (Table 1). We assessed differences in 

the prevalence of ADRD and additional factors of interest by cancer site using a chi-square 

test (Table 2). Any cell with a value below n=11 is suppressed in compliance with NCI 

SEER-Medicare data use agreement, and are presented as a combined categories or an 

asterisk to ensure compliance with the minimum cell size suppression standards of our 

DUA. All data were managed, and analyses conducted, using SAS 9.4 (Cary, N.C).

3. RESULTS

3.1. Sample Characteristics/Prevalence by Dementia Status

The overall prevalence of patients whose ADRD was diagnosed anytime within three years 

of their cancer diagnosis was 5.6% (See Appendix for combined table). Patients with ADRD 

were more likely to be female, older (over age 75), a racial/ethnic minority, single, with 

multiple chronic conditions, and a tumor diagnosed at an early (stage I) or a tumor that is 

deemed unstaged.

Table 1 details the sample characteristics of patients with cancer across primary tumor 

site: breast, cervical, head and neck (oropharyngeal), colorectal, lung, and prostate or a 5% 

control sample of patients without cancer. While our sample was primarily comprised of 

white patients with cancer, among minoritized patients, we observed the highest prevalence 

of cancer among Black patients across all cancer types and the 5% sample compared with 

White patients with cancer. Asian patients followed as the second largest group for the same 

types with the exception of breast cancer. The oldest adults (85+) represented the smallest 

proportions of patients with cancer. ADRD prevalence by cancer type ranged from ~8.5% 

for patients diagnosed with cervical or colorectal cancer to 2.6% for patients with prostate 

cancer, the prevalence of ADRD for the 5% non-cancer sample was 6.4%. Table 2 further 

compares patient and tumor characteristics by ADRD prevalence.
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The prevalence of ADRD by tumor type across risk factors (ADRD-negative patients with 

cancer are not presented in the tables due to space but can be found in the SUPP FILE) 

are presented in Table 2, the final column also contains the prevalence of ADRD in the 

5% non-cancer sample. The prevalence of ADRD is significantly higher among Black and 

Latine patients (vs White) across any cancer type in our sample including the 5% sample. 

Black patients with colorectal and oral cancer had the highest and second highest prevalence 

of ADRD compared to White patients (13.46% vs 7.95% and 12.64% vs 7.82% respectively, 

p<.001). We observed the highest prevalence of ADRD among Black patients for breast 

(11.85%), cervical (11.98%), lung (8.41%), prostate (4.83), and the 5% sample (9.50%, 

p>.0001), see Figure 1. Latine patients had the highest prevalence of ADRD among patients 

with oral cancer compared to White patients (12.67%, p<.0001). Latine older adults had the 

second-highest prevalence on these cancer types: breast (10.65%), colorectal (10.02%), lung 

(6.96%), prostate (4.63%), and the 5% sample (6.88%). A significantly higher prevalence 

of ADRD was observed among Asian patients diagnosed with cervical cancer compared to 

White or Latine patients in our sample (11.11% vs 7.56%, p<.001).

Additionally, we observed significant differences in the prevalence of ADRD by patient age, 

with the highest prevalence among patients over 85 years old across all cancer types and 

the 5% sample. We observed a similar pattern in sex with a significantly higher prevalence 

of ADRD observed among female patients with all cancer types except for breast cancer, 

which was higher among men (7.43% vs 6.39%). Finally, a significantly higher prevalence 

of ADRD was observed among patients with multiple chronic conditions or multi-morbidity 

across all cancer types and the 5% sample compared to patients with one or fewer chronic 

conditions. The prevalence of ADRD differed significantly in urban areas for patients with 

colorectal, lung, and prostate cancer, and the 5% sample (p<.001). Conversely, for cancer 

types where ADRD prevalence was greater in rural areas, the difference observed was not 

significant.

4. DISCUSSION

The present analysis demonstrates the disproportionate burden of ADRD in older adults 

with cancer in racial/ethnic subgroups. Further, the ADRD prevalence estimates reported in 

this study are higher than those currently reported in the cancer literature, emphasizing the 

fact that the method used to assess this condition, particularly in claims, matters and efforts 

to improve our approach are valuable. These findings confirm consistent underreporting of 

ADRD in large claims databases.31,33–35,40 These efforts, in conjunction with improving our 

ability to link these data to clinical assessments and medical records, will be vital going 

forward for better validation in particular, as we are able to collect high-quality records 

that include appropriate frequencies of minoritized populations. Further, we demonstrated 

a higher prevalence of ADRD among Black and Latine older adults, a finding that was 

consistent across every cancer site examined. This is an additional burden on minoritized 

groups who are already less likely to get recommended care and experience additional 

barriers to high-quality cancer care. We observed age differences in the prevalence of ADRD 

across all cancer types among the oldest adults, defined as age 85 and older. These higher 

than previously reported estimates underscore the need to use claims data for population-
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level estimates while also developing algorithms that inform this work using clinical data for 

improved accuracy.

There is a substantial body of evidence supporting the need for improved accuracy in 

assessing a patient’s ability to actively participate in treatment planning and to what extent 

they may need additional supports. The lack of information regarding patients at higher 

risk of ADRD may contribute to concerns regarding under- and over-treatment of older 

adults with cancer. Our findings suggest a disproportionate burden of ADRD across cancer 

types and racial/ethnic groups, which likely puts these patients at higher risk of under- or 

over-treatment. These risks include not only toxicity for older adults that cannot tolerate 

their treatment dose, but also the potential for under-treatment of highly functional older 

adults who are given lower dose therapy when, perhaps, their functional age would have 

permitted more intense therapy. Assessments that can be run against billing and other data 

types could facilitate the early identification of patients, however, our sample underscores 

the need for more diverse data to address the issues of representation that is a problem 

in most large real-world-data (RWD) datasets used in healthcare analyses today. Further, 

understanding patients at higher risk could lead to earlier screening of these patients. It 

is important to emphasize that other communication barriers, such as language barriers, 

magnify these challenges, making it less likely that these patients receive recommended 

care. These data are especially useful in the context of caring for the growing population of 

diverse older adults, 75% of whom experience an adverse event during cancer treatment.41,42

Limitations

While the algorithm we employed to identify ADRD was a more accurate classifier 

than prior studies, there remain significant limitations to this approach. Mild cognitive 

impairment, a potential indicator of early dementia, was not included in the extraction given 

the documented poor performance of this administrative code in previous studies.32,40 Thus, 

we identified only confirmed cases of diagnosed ADRD given the longer ‘look-back’ period. 

This was helpful in ensuring the accuracy of our estimates, but likely resulted in more 

conservative estimates of burden. Further, the CCW algorithm is based off a single primary 

study which was poorly powered for racially and ethnically diverse patients,29,38,39 meaning 

that in spite of statistically significant variation in race and ethnicity, our estimates may also 

be conservative. This particular finding warrants critical research in classifying ADRD in 

diverse populations and data.

Conclusion

Improving our population-based understanding of cognitive status in older adults as well 

as for individual patients preparing for cancer treatment garners additional benefits for 

patients, including better patient-provider communication and improved treatment outcomes. 

Additional research in the area of ADRD and cancer including exploring the role of ADRD 

on time to treatment, curative and surgical treatment decisions, and survival is needed. 

This work is necessary for improving diversity of population-based estimates of ADRD in 

patients being diagnosed with cancer. It is clear that assessing cognition in minoritized older 
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adults diagnosed with cancer with evidence-based tools like geriatric assessment can help 

ensure guideline concordant care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Prevalence of Alzheimer’s Disease and Related Dementias (ADRD) among Older Adults 

with Cancer in an NCI SEER-Medicare cohort (N = 337,932, 2004–2013). *one decimal 

place*. *two decimal places.
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