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Abstract

Introduction—Rapid growth of the older adult population requires greater epidemiologic 

characterization of dementia. We developed national prevalence estimates of diagnosed dementia 

and subtypes in the highest-risk U.S. population.
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Research in Context

1. Systematic review: Using PubMed, we first identified and reviewed all publications reporting the prevalence of 
various dementias in the United States. National subtype-specific prevalence estimates are available primarily 
only for Alzheimer's disease, vascular dementia, and frontotemporal dementia, with sparse data for other 
subtypes of dementia, such as dementia with Lewy bodies.

2. Interpretation: Of the 3.1 million Medicare fee-for-service beneficiaries who had a claim for a service/treatment 
for any dementia subtype between 2011 and 2013, “dementia not otherwise specified” was the most common 
diagnosis (92.9%). The most common subtype was Alzheimer's (43.5%), followed by vascular (14.5%), Lewy 
body (5.4%), frontotemporal (1.0%), and alcohol induced (0.7%) dementias.

3. Future directions: Our findings help in identifying opportunities and priority needs for improving epidemiologic 
characterization of the occurrence of dementia and its subtypes through more accurate, reliable, and 
representative data sources.
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Methods—We analyzed CMS administrative enrollment and claims data for 100% of Medicare 

fee-for-service beneficiaries enrolled during 2011-2013, and age > 68 years as of December 31, 

2013 (n = 21.6 million).

Results—Over 3.1 million (14.4%) beneficiaries had a claim for a service/treatment for any 

dementia subtype. Dementia not otherwise specified was the most common diagnosis (present in 

92.9%). The most common subtype was Alzheimer's (43.5%), followed by vascular (14.5%), 

Lewy body (5.4%), frontotemporal (1.0%), and alcohol induced (0.7%). The prevalence of other 

types of diagnosed dementia was 0.2%.

Discussion—This study is the first to document concurrent prevalence of primary dementia 

subtypes among this U.S. population. The findings can assist in prioritizing dementia research, 

clinical services, and caregiving resources.

1. Background

The rising prevalence of Alzheimer disease (AD) in the United States and its associated 

economic implications have been previously documented [1-4]. Other subtypes of dementia, 

such as vascular and Lewy body-associated dementia, further compound the challenges 

dementia poses for the population and health care system. The rapid growth of the older 

adult population calls for greater epidemiologic clarity and accuracy regarding the different 

types of dementia to enable more precise planning for health care and caregiving resources, 

and to guide prioritization of research needed to support health care policy and health system 

reform [5,6].

Improved epidemiologic characterization of dementia in the United States is necessary for at 

least four reasons. First, national subtype-specific prevalence estimates are available 

primarily only for AD [7,8], vascular dementia (VaD) [8], and frontotemporal dementia 

(FTD) [9] with sparse data for other subtypes of dementia, such as dementia with Lewy 

bodies (DLB) [10]. Second, existing estimates for AD are subject to important caveats 

related to study methodology [11-16] and offer limited insight into how practitioners 

diagnose dementia. Third, there is no consensus on what standard codes should be used in 

clinical practice for documenting dementia diagnoses, or on how codes should be used by 

different clinical specialties. Fourth, prevalence estimates based on single-point-in-time 

clinical assessments may not be wholly accurate given that the diagnosis of dementia 

subtypes is often arrived at through an incremental clinical process.

To our knowledge, concurrent national prevalence estimates of the most common dementia 

subtypes have not been determined for a large, well-defined population at risk of dementia. 

To address this need, we used Medicare administrative claims data to determine the 

prevalence of diagnosed dementia, subtypes (alcohol-induced, AD, FTD, DLB, and VaD), 

and dementia not otherwise specified. Medicare claims data offer a unique opportunity to 

obtain such estimates because they represent a large proportion of the U.S. older adult 

population, cover the entire United States, provide a complementary approach to other data 

sources and methods for measuring dementia prevalence, and allow for estimates by age, 

gender, and racial-ethnic groups. In this paper, we report our findings and outline relevant 

implications for clinical practitioners, clinical and basic researchers, and policy makers.

Goodman et al. Page 2

Alzheimers Dement. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Methods

We used the Centers for Medicare & Medicaid (CMS) administrative enrollment and claims 

data for 100% of Medicare beneficiaries enrolled in the fee-for-service (FFS) program for 

the years 2011-2013 [17]. The Medicare FFS population includes beneficiaries residing in 

all fifty states, the District of Columbia, U.S. territories, and eligible beneficiaries who live 

outside the United States in other countries. In general, Medicare Part A covers services 

provided by hospitals, skilled nursing facilities, hospice and home health agencies, whereas 

Part B covers services and supplies needed to diagnose or manage medical conditions, and 

also preventive health services [18].

For this analysis, the study population was limited to Medicare FFS beneficiaries who were 

age ≥ 68 years as of December 31, 2013. We chose this age cut-off because we wanted to 

limit the population to older Medicare beneficiaries (aged at least 65 years) who were age 

eligible for Medicare during 2011-2013, the three-year period for which we searched claims. 

We excluded Medicare beneficiaries with any Medicare Advantage enrollment during 

2011-2013, as Medicare claims are not available for these beneficiaries, and we excluded 

beneficiaries who were enrolled at any time in the year in Part A (hospital insurance) only or 

Part B (medical insurance) only. This resulted in an overall study population of 21,624,228 

Medicare FFS beneficiaries.

2.1 Dementia definitions

We identified Medicare beneficiaries with dementia by the presence of International 
Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) dementia-

related diagnoses codes included in the Medicare claims data. To construct the set of codes 

indicating the presence of dementia or a subtype, we first examined ICD-9-CM codes used 

to characterize dementia in three existing data systems: (i) CMS’ Chronic Conditions 

Warehouse (CCW) [17]; (ii) Veterans Health Administration Dementia ICD-9 Diagnostic 

Codes for FY2013-FY2015 (Susan Cooley, Geriatrics and Extended Care Services, U.S. 

Department of Veterans Affairs, personal communication, October 16, 2015); and (iii) the 

Healthcare Cost and Utilization Project (HCUP)'s Clinical Classification System, which is 

maintained by the Agency for Health Care Research and Quality [19]. All of these codes are 

listed in Appendix A. Next, each author independently reviewed these codes in advance of a 

consensus process that produced a final set of codes for labeling five specific dementia 

subtypes (alcohol-induced; AD; FTD; DLB; and VaD), as well as the categories of “other” 

dementias (dementias of Creutzfeld Jacob disease and Huntington's disease), and dementias 

not otherwise specified (NOS) (see Table 1). We included the category of “dementia not 

otherwise specified” because routine use of non-specific diagnoses codes is common and 

leaving them out would result in omission of many affected individuals, and because the 

timing of a given clinical encounter influences the degree of diagnostic specificity.

To identify beneficiaries with dementia, we searched Medicare claims (claim types: 

inpatient, skilled nursing facility, home health, outpatient, or physician services) for the 

period January 1, 2011 – December 31, 2013, as three years has been shown to be an 

optimal period to identify dementia using these data [20]. We included claims that had any 

of the selected dementia diagnoses codes in Table 1. The dementia diagnoses codes could be 
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from any position on the claim, with the result that a single claim can have multiple 

diagnoses codes for dementia and can indicate more than one type of dementia. We 

summarized all claims for a given beneficiary into a single beneficiary-level record 

indicating that the beneficiary has dementia, as well as indicating the subtype (or subtypes) 

based upon the selected diagnoses codes. Beneficiaries are not categorized into mutually 

exclusive dementia types because multiple dementia diagnoses codes may be included on 

claims and multiple claims may indicate different types of dementia.

2.2 Analysis

We present the overall prevalence of diagnosed dementia in the Medicare FFS study 

population and the prevalence of the dementia subtypes among beneficiaries with dementia. 

The subtypes of dementia are further characterized by their prevalence across socio-

demographic characteristics available from Medicare enrollment data. We examined the 

most common dementia subtypes that occur alone or in combination with one another.

2.3 IRB approval

The use of these secondary data did not require IRB review as the data are de-identified, 

pose no disclosure risk to a beneficiary, and conform to CMS privacy requirements.

3. Results

Among the 21.6 million Medicare FFS beneficiaries who had a qualifying claim, we 

identified 3,110,654 (14.4%) individuals who had a claim indicating that they had received a 

service or treatment for any dementia subtype. When compared to the overall Medicare FFS 

population, persons with dementia were more likely to be older, female, and dually-enrolled 

in Medicaid.

Table 3 presents the prevalence of each dementia diagnosis subtype by socio-demographic 

characteristics among all beneficiaries with a claim for dementia. The most common 

dementia diagnosis was dementia NOS which was present in 92.9% of those with a 

dementia claim. The most commonly defined subtype was AD (43.5%), followed by VaD 

(14.5%), DLB (5.4%), FTD (1.0%), and alcohol induced dementia (0.7%). The prevalence 

of other types of diagnosed dementia (e.g., Creutzfeldt-Jakob disease and Huntington's 

disease) was 0.2%.

The prevalence of AD increased with age (35.7% among beneficiaries aged 70-74 years 

compared to 45.6% for those aged 85 years and older), was higher among women, and lower 

among beneficiaries living in rural areas. The race/ethnic-specific prevalence of AD was 

highest among Hispanics (50.2%) and lowest among American Indians/Alaska Natives 

(32.8%).

The prevalence of VaD decreased with age, was higher among men (15.3%) and among 

beneficiaries dually-enrolled in Medicaid (18.3%), and was highest among African-

Americans (19.2%). The prevalence of DLB, FTD, and alcohol-induced dementia were all 

higher among men. The prevalence of alcohol-induced dementia was highest among 
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American Indians/Alaska Natives (2.2%). The prevalence rates of most subtypes (i.e., AD, 

VaD, DLB, and FTD) were lower among beneficiaries living in rural areas.

Since the higher burden of dementia among women partly reflects their longer life 

expectancy compared to men [21], we examined the prevalence of diagnosed dementia 

subtypes by age group stratified by sex (Table 4). In general, the sex-stratified results 

mirrored the overall results: for AD, the prevalence among women was higher than among 

men in each age category. In contrast, for VaD, DLB, FTD, and alcohol induced dementias, 

prevalence rates were higher among men in each age category.

Since our method of defining dementia allowed beneficiaries to be classified as having more 

than one dementia subtype, we examined how often beneficiaries had co-occurring subtypes 

based upon the diagnoses codes on the claims. The top 10 most common diagnoses of 

dementia accounted for over 97% of dementia diagnoses (Table 5). The most common 

dementia diagnosis was of the type NOS, with 46.1% having only NOS diagnoses codes, 

followed by nearly one-third (29.0%) having diagnoses of both AD and NOS. Only 4.5% of 

beneficiaries with dementia had a diagnosis of only AD, and 1.7% had a diagnosis of only 

VaD.

4. Discussion

Previous national estimates of dementia prevalence in the United States have been developed 

through use of a forward calculation approach or representative cross-sectional surveys 

[7,8,10,22-25] and, because of a multitude of methodologic considerations, have produced 

widely varying estimates [23]. To our knowledge, the present study is the first to document 

the concurrent prevalence of the primary dementia subtypes and combinations of subtypes 

among the large population of older adults who are Medicare FFS beneficiaries diagnosed 

with dementia.

Over 3.1 million (14.4%) of Medicare FFS beneficiaries had a claim listed for dementia, a 

rate consistent with an overall dementia prevalence (13.9%) reported by Plassman et al. for a 

study population in 2002 [8] (Table 6). Consistent with other reports encompassing the 

United States and other countries, our findings show AD as the most predominant subtype of 

dementia [8,26-28]. We also found that AD was the subtype most concurrently diagnosed 

with other subtypes of dementia and we affirmed the high prevalence of the diagnosis of 

dementia NOS as reported by Butler et al. in a study of veterans receiving care from the 

Department of Veterans Affairs New England healthcare system [29].

4.1 Key epidemiologic patterns for dementia subtypes

Our estimates of the prevalence of dementia subtypes among Medicare FFS beneficiaries 

generally are consistent with estimates of the overall occurrence of subtypes reported for 

studies using a variety of methods and populations. However, most studies have not 

examined the comprehensive set of dementia subtypes addressed in this study. In addition, 

direct comparisons of dementia epidemiology across these and other studies must be made 

with caution because of the wide variability in study design and data sources.
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Among the 3.1 million Medicare FFS beneficiaries with a claim for dementia in 2011-2013, 

1.35 million (43.5%) had been diagnosed with AD. In their report, Herbert et al. [7] 

projected 5.0 million prevalent cases in 2013 (Table 6), although the numbers in that study 

and ours are not directly comparable because of methodologic differences.

Consistent with a recent review of VaD [30], that subtype was the second most common 

(14.5%) among Medicare FFS beneficiaries and similar to the prevalence reported by 

Plassman et al. (17.4%) [8]. However, estimates of the occurrence of this subtype likely will 

change as a function of an evolving understanding of the relation between vascular disease, 

the role of stroke, and neurodegenerative pathology [30-32].

The third and fourth most prevalent diagnosis subtypes in our study were DLB (5.4%) and 

FTD (1.0%), respectively. We were unable to find a recent prevalence estimate of DLB for 

comparison, although Savica et al. analyzed data on a well-defined population in one county 

to determine a combined incidence rate for DLB and Parkinson disease dementia in that 

setting (Table 6) [10]. Cross-study comparisons of FTD prevalence is challenging because of 

the heterogeneous nature of this disorder and related terms (e.g., cognitive syndromes of 

FTD, behavioral variant FTD, primary progress aphasia) used to define it [9,33,34]. 

Nonetheless, using prevalence, incidence, and survival data from several countries, 

Knopman et al. generated a synthetic estimate of the prevalent number of cases of the 

cognitive syndrome of FTD in the United States in 2010 (Table 6) [9].

Alcohol-induced dementia was diagnosed in 0.7% of Medicare FFS beneficiaries. For this 

subtype, we also were unable to identify comparator estimates, reflecting several challenges 

to measuring its incidence and prevalence, such as lack of operationally-defined criteria, 

failure to view this dementia as a discrete clinical entity, controversy regarding causation, 

and the use of studies relating patterns of alcohol consumption to dementia in developing 

epidemiological information [35]. With so little known about the epidemiology of this 

subtype in the United States, the findings in this study help in establishing a point of 

reference for population-based prevalence.

The high prevalence of the diagnostic category of “dementia NOS” in our sample (92.9%) 

far exceeds that of AD (43.5%) and reflects practitioners’ common use of this clinical 

diagnosis code. An obvious explanation for this finding is the challenge of making a 

diagnosis of AD or other dementia subtypes in the clinical setting. Previous studies that have 

examined the accuracy of a clinical diagnosis of AD, as judged by the gold standard of 

neuropathological examination after death, have reported estimates of approximately 80 

percent with varying sensitivity and specificity [12,36-40]. Most of these studies have relied 

upon a clinical diagnosis of dementia and/or AD made by consensus diagnosis between 

expert clinicians according to established criteria including DSM-IIIR [41] and NINCDS-

ADRDA [42]. Although the NIA-AA clinical criteria for diagnosis [43] were released in 

2011, we assumed that these updated diagnostic criteria were not the practice standard in the 

time period examined in our analysis (2011-2013). Because diagnosis of dementia subtype is 

a process, we were unable to determine whether the diagnoses included in this analysis were 

“final” or represent diagnoses from multiple stages of the process. Limiting the analysis to 

only the final diagnosis may change the prevalence of persons diagnosed with dementia who 
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are coded as dementia NOS. Examination of the temporal order of diagnoses code(s) used 

would be required to elucidate how the diagnostic process is documented in the medical 

record. Thus, our results further underscore the challenges in the subtyping of dementia in 

practice settings where assessment of cognitive function using standardized testing may not 

be routinely preformed [44].

Our findings also expand epidemiologic characterization of dementia subtypes on key 

factors, such as age, sex, race-ethnicity, and residence. However, because most previous 

studies report findings only for individual or a smaller subset of subtypes, and for fewer 

descriptive factors, only limited comparisons can be made on these factors. For example, 

when comparing findings in relation to age, among the Medicare FFS population the 

prevalence of diagnosed vascular dementia declined slightly by age, whereas in the Aging, 

Demographics, and Memory Study (ADAMS) the prevalence of that subtype increased by 

age [8] (Table 6).

4.2 Implications for clinical practice, research, and policy

The high prevalence of diagnosed dementia NOS based on the study of the Medicare fee-for-

service population reported here has important implications for clinical education, training, 

and practice. Dementia syndromes pose a unique diagnostic challenge in medicine: in the 

absence of confirmatory laboratory tests or characteristic neuroimaging findings that can be 

routinely assessed during evaluations, a differential diagnosis usually is made on clinical 

grounds that sometimes include neuropsychological testing and, when indicated, imaging 

and laboratory testing. Use of non-specific dementia coding (i.e., dementia NOS) may be 

appropriate when applied toward patients who have demonstrable cognitive impairment but 

whose clinical course is uncertain, or for whom potentially reversible causes are being 

sought and excluded. However, the frequent use of such coding also may reflect the need for 

training to increase clinical proficiency and confidence in diagnosing dementia and its 

subtypes. Attaining an accurate, specific subtype diagnosis enables better prognostication, 

tailored counseling, cessation of diagnostic testing, and access to clinical trials.

Future studies should explore Medicare FFS claims data by specialty (i.e., primary care or 

sub-specialty) and other variables to identify the scope and nature of this problem among 

providers. Findings of such analyses may help focus training of clinical practitioners to 

increase their confidence in the routine assessment of dementia patients and, consequently, 

to enable more accurate and consistent subtyping of dementias. One approach to alleviating 

this problem may be by encouraging the use of existing clinical decision support tools that 

incorporate evidence-based recommendations for the diagnosis and management of 

dementia [45]. Further refinement of such clinical decision frameworks by incorporating the 

diagnosis of non-AD dementias and mild-cognitive impairment (MCI) may improve 

accuracy of dementia subtyping. A refined framework also might allow for clinical 

evaluation that helps to focus the diagnosis because, even in the absence of disease-

modifying treatments, individual risk assessments provide for the utility of appropriate 

planning by the patient and family members, as they deem appropriate.

Our findings also suggest important directions for healthcare and health services policy 

makers and policies. A working group of the Alzheimer's Association recently 
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recommended that evaluation of cognitive impairment by structured assessment tools should 

form part of the routine clinical examination during annual wellness visits, a new Medicare 

benefit [46]. Increased awareness and understanding of dementia subtype prevalence and 

patterns could better inform policies for eligibility for health care and community-based 

services, and for redesigning health benefits directed to needs of patient subgroups. The 

notable prevalence of VaD as the second most common subtype bolsters the case for 

supporting implementation of aggressive cardiovascular risk management. Finally, these 

findings are responsive to the scope of, and assist in informing the focus of, the National 

Alzheimer's Plan – although the Plan in name is specific to AD, its mission in reality is to 

meaningfully improve the management of all types of dementia with the ultimate goal of 

achieving a cure [5].

4.3 Limitations

The findings in this study should be viewed in the appropriate context: the results reported 

here are based on diagnostic codes applied during the course of care delivery. This point 

underscores the importance of early and accurate diagnosis in the population of persons at 

high risk of dementia who may not be captured in the Medicare claims data because they are 

not receiving care from Medicare-enrolled healthcare providers, or because they have 

cognitive impairment that has not yet been detected or dementia that has not yet been 

diagnosed.

In addition to the aforementioned contextual considerations, this study's findings are subject 

to at least three limitations. First, affected individuals and/or their families may not seek 

treatment for dementia and some providers may hesitate to use dementia codes because of 

the potential for stigmatization. This would tend to cause our estimate to be lower than the 

true value. However, we attempted to minimize this potential effect by using a 3-year time 

window and including Part B physician claims. These strategies have been shown to improve 

the accuracy of findings based on Medicare claims when compared with earlier estimates 

[16,20]. We also note that a comparison of dementia diagnosis in ADAMS [8] and Medicare 

claims found that Medicare claims and ADAMS agreed on 85% of subjects and had a kappa 

statistic of 0.70 [16], a finding that provides some assessment of the constancy of diagnostic 

codes and clinical diagnosis. Second, the findings reported here are based on Medicare fee-

for-service administrative claims data and exclude beneficiaries enrolled in Medicare 

Advantage since claims are not available. In 2012, 28% of Medicare beneficiaries aged 65 

years or older were enrolled in Medicare Advantage [47]; thus, our findings might not fully 

generalize to all Medicare beneficiaries. Third, we choose to allow multiple diagnosis codes 

on a single individual, and consequently we did not identify beneficiaries by mutually 

exclusive dementia subtypes. We opted to include all diagnosis codes because it is common 

clinical practice to code for the presence of one or more dementias in cases where it is 

believed the etiology is mixed.

4.4 Options for Improving Epidemiologic Characterization of Dementia

Improving understanding of the epidemiology of dementia in the United States is a national 

priority [5,48-50]. Our study responds to this priority through its approach to estimating the 

prevalence of diagnosed dementia and its subtypes in one well-defined population. The 
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findings of this and other studies on dementia occurrence point to opportunities for 

improving the accuracy, reliability, and representativeness of data that are needed ultimately 

for priorities in research, policy making, and patient care. Accordingly, we propose the 

following recommendations for improving surveillance and epidemiologic characterization 

of dementia subtypes. Importantly, these recommendations should be considered for 

implementation collectively rather than as mutually exclusive options.

• Standardize the use of administrative claims and other data sources, and of 

core methodologic elements – such as diagnostic criteria and terminology 

for different subtypes, representativeness of study populations, and 

surveillance, survey, and study design.

• Develop training on diagnostic coding based on the stage of clinical work 

up, including results of laboratory testing and imaging, and delivering 

training tailored to specialties (i.e., primary care providers [internal 

medicine, geriatrics, and family medicine], non-neurologist specialists 

[e.g., radiologists], and neurologists, particularly those specializing in 

cognitive impairment in the older adult population).

• Develop focused training and education of clinical practitioners in making 

diagnoses of dementia and of AD as the most common dementia subtype.

• Promote use of standard guidelines for dementia (DSM-IIIR) and AD 

(NIA-AA [43]) in routine clinical practice.

• Emphasize the importance of efficient and standardized screening to detect 

cognitive impairment, determine when further investigations and/or 

referral to expert opinion is necessary, and develop pathways to enable 

efficient referral and effective management across providers and settings 

within health systems.

4.5 Conclusion

This study is the first to provide reliable diagnosis-based estimates of the frequencies of 

common dementia subtypes and combinations of subtypes in the Medicare beneficiary 

population, a major U.S. population at risk of dementia. The findings also underscore the 

need for targeted training to improve clinical proficiency and confidence in diagnosing 

dementia and its subtypes. These results can assist in prioritizing dementia research, clinical 

services, and caregiving resources.

This study demonstrated challenges in measuring the prevalence and epidemiology of 

subtypes. Medicare FFS claims data offer a unique and useful data source because they 

represent a large and well-defined population at high risk of dementia, encompass the entire 

United States, and allow for estimates by multiple variables. Accordingly, Medicare 

administrative data may help in shaping further epidemiological research on dementia 

subtypes, particularly when coding classifications can represent a combination of factors that 

previously have been reported in the literature as clinical and epidemiologic expert opinion.
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As the size of the population at-risk for dementia in the United States continues to grow, 

identifying and implementing approaches to improving estimates of the occurrence of 

dementia subtypes will help in providing important data to health policy makers, health care 

delivery systems, clinical practitioners, and basic researchers for confronting the challenges 

of dementia.
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Appendix A

ICD-9 Diagnoses Codes for Dementia used in three data systems: (i) CMS’ Chronic 

Conditions Warehouse (CCW) [17]; (ii) Veterans Health Administration (VA) Dementia 

ICD-9 Diagnostic Codes for FY2013-FY2015 (Susan Cooley, Geriatrics and Extended Care 

Services, U.S. Department of Veterans Affairs, personal communication, October 16, 2015); 

and (iii) the Healthcare Cost and Utilization Project (HCUP) maintained by the Agency for 

Health Care Research and Quality [19].

ICD-9-CM Code ICD-9-CM Code Description Study defined type of 
dementia

CMS CCW VA HCUP-CCS

331.0 Alzheimer's diseases Alzheimer's disease X X X

290.40 Vascular dementia, uncomplicated Vascular X X X

290.41 Vascular dementia, with delirium Vascular X X X

290.42 Vascular dementia, with delusions Vascular X X X

290.43 Vascular dementia, with depressed mood Vascular X X X

331.82 Dementia with Lewy bodies Lewy body X X

332.0 + 331.0 Parkinson's disease + AD code => 
syndromic LBD (same claim)

Lewy body

331.1 Frontotemporal dementia Frontotemporal X

331.11 Pick's disease Frontotemporal X X X

331.19 Other frontotemporal dementia Frontotemporal X X X

291.2 Alcohol induced persisting dementia Alcohol induced X

046.11 Creutzfeldt-Jakob disease, variant Other X

046.19 Creutzfeldt-Jakob disease, other and 
unspecified

Other X

292.82 Drug induced persisting dementia Other X

333.4 Huntington's Chorea Other X

290.0 Senile dementia, uncomplicated Not otherwise specified X X X

290.10 Presenile dementia, uncomplicated Not otherwise specified X X X

290.11 Presenile dementia, with delirium Not otherwise specified X X X
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ICD-9-CM Code ICD-9-CM Code Description Study defined type of 
dementia

CMS CCW VA HCUP-CCS

290.12 Presenile dementia, with delusions Not otherwise specified X X X

290.13 Presenile dementia, with depressed mood Not otherwise specified X X X

290.20 Senile dementia, with delusional features Not otherwise specified X X X

290.21 Senile dementia, with depressive features Not otherwise specified X X X

290.3 Senile dementia, with delirium Not otherwise specified X X X

290.9 Unspecified dementia without behavioral 
disturbance

Not otherwise specified X

294.1 Dementia in conditions classified elsewhere Not otherwise specified X

294.10 Dementia in conditions classified elsewhere 
without behavioral disturbance

Not otherwise specified X X X

294.11 Dementia in conditions classified elsewhere 
with behavioral disturbance

Not otherwise specified X X X

294.20 Dementia, unspecified, without behavioral 
disturbance

Not otherwise specified X X X

294.21 Dementia, unspecified, with behavioral 
disturbance

Not otherwise specified X X X

294.8 DEMENTIA NOS/Other persistent mental 
disorders due to conditions classified 
elsewhere

Not otherwise specified X X X

331.2 Senile degeneration of the brain Not otherwise specified X X X

797 Senility without psychosis Not otherwise specified X X

046.3 Progressive Multifocal Leukoencephalopathy Not included in study 
definition of dementia

X

290.8 Senile psychosis NEC Not included in study 
definition of dementia

X

293.0 Delirium due to conditions classified 
elsewhere

Not included in study 
definition of dementia

X

293.1 Sub acute delirium Not included in study 
definition of dementia

X

294.0 Amnestic disorder in conditions classified 
elsewhere

Not included in study 
definition of dementia

X X

294.9 Unspecified persistent mental disorders due 
to conditions classified elsewhere

Not included in study 
definition of dementia

X

310.0 Frontal lobe syndrome Not included in study 
definition of dementia

X

310.2 Post concussion syndrome Not included in study 
definition of dementia

X

310.8 Other specified nonpsychotic mental 
disorders following organic brain damage

Not included in study 
definition of dementia

X

310.81 Pseudobulbar affect Not included in study 
definition of dementia

X

310.89 Other specified nonpsychotic mental 
disorders following organic brain damage

Not included in study 
definition of dementia

X

310.9 Unspecified nonpsychotic mental disorder 
following organic brain damage

Not included in study 
definition of dementia

X

331.7 Cerebral degeneration in diseases classified 
elsewhere

Not included in study 
definition of dementia

X X
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ICD-9-CM Code ICD-9-CM Code Description Study defined type of 
dementia

CMS CCW VA HCUP-CCS

331.89 Other Cerebral Degeneration Not included in study 
definition of dementia

X

331.9 Cerebral Degeneration Unspecified Not included in study 
definition of dementia

X

333.0 Other degenerative disease of the Basal 
Ganglia

Not included in study 
definition of dementia

X

References

1. Alzheimer's Association. 2015 Alzheimer's Disease Facts and Figures. Alzheimer's & Dementia. 
2015; 11(3):332. + 

2. Brookmeyer R, Gray S, Kawas. Projections of Alzheimer's disease in the United States and the 
public health impact of delaying disease onset. Am J Public Health. 1998; 88:1337–42. [PubMed: 
9736873] 

3. Rice DP, Fox PJ, Max W, Webber PA, Lindeman DA, Hauck WW, Segura E. The economic burden 
of Alzheimer's disease care. Health Aff. 1993; 12:164–176.

4. Sloane PD, Zimmerman S, Suchindran C, Reed P, Wang L, Boustani M, et al. The public health 
impact of Alzheimer's Disease, 2000-2050: potential implication of treatment advances. Ann 
RevPublic Health. 2002; 23(1):213–231.

5. Office of the Assistant Secretary for Planning and Evaluation. [December 30, 2015] National 
Alzheimer's Project Act. At: http://aspe.hhs.gov/national-alzheimers-project-act

6. Alzheimer's Association National Plan Care and Support Milestone Workgroup. Borson S, Boustani 
MA, Buckwalter KC, et al. Report on milestones for care and support under the U.S. National Plan 
to Address Alzheimer's Disease. Alzheimers Dement. 2016 Feb 8. pii: S1552-5260(16)00035-2. 
[Epub ahead of print]. doi: 10.1016/j.jalz.2016.01.005

7. Hebert LE, Weuve J, Scherr PA, Evans DA. Alzheimer disease in the United States (2010-2050) 
estimated using the 2010 Census. Neurology. 2013; 80(19):1778–1783. [PubMed: 23390181] 

8. Plassman BL, Langa KM, Fisher GG, et al. Prevalence of dementia in the United States: the Aging, 
Demographics, and Memory Study. Neuroepidemiology. 2007; 29:125–132. [PubMed: 17975326] 

9. Knopman DS, Roberts RO. Estimating the number of persons with frontotemporal lobar 
degeneration in the US population. J Mol Neurosci. 2011; 45:330–35. [PubMed: 21584654] 

10. Savica R, Grossardt BR, Bower JH, Boeve BF, Ahlskog J, Rocca WA. Incidence of dementia with 
Lewy bodies and Parkinson disease dementia. JAMA Neurol. 2013; 70:1396–402. DOI: 10.1001/
jamaneurol.2013.3579 [PubMed: 24042491] 

11. Lin PJ, Kaufer DI, Maciejewski ML, Ganguly R, Paul JE, Biddle AK. An examination of 
Alzheimer's disease case definitions using Medicare claims and survey data. Alzheimers Dement. 
2010; 6:334–341. [PubMed: 20434960] 

12. Nagy Z, Esiri MM, Hindley NJ, et al. Accuracy of clinical operational diagnostic criteria for 
Alzheimer's disease in relation to different pathological diagnostic protocols. Dement Geriatric 
Cogn Disord. 1998; 9:219–226.

13. Newcomer R, Clay T, Luxenberg JS, Miller RH. Misclassification and selection bias when 
identifying Alzheimer's disease solely from Medicare claims records. J Am Geriatr Soc. 1999; 
47:215–219. [PubMed: 9988293] 

14. Pressley JC, Trott C, Tang M, Durkin M, Stern Y. Dementia in community-dwelling elderly 
patients: a comparison of survey data, medicare claims, cognitive screening, reported symptoms, 
and activity limitations. J Clin Epidemiol. 2003; 56:896–905. [PubMed: 14505776] 

15. Ostbye T, Taylor DH, Clipp EC, Scoyoc LV, Plassman BL. Identification of dementia: agreement 
among national survey data, Medicare claims, and death certificates. Health Serv Res. 2008; 43(1 
Pt 1):313–326. [PubMed: 18211532] 

Goodman et al. Page 12

Alzheimers Dement. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://aspe.hhs.gov/national-alzheimers-project-act


16. Taylor DH, Ostbye T, Langa KM, Weir D, Plassman. The accuracy of claims as an epidemiological 
tool: the case of dementia revisited. J Alzheimers Dis. 2009; 17:807–815. [PubMed: 19542620] 

17. Centers for Medicare and Medicaid Services. [December 30, 2015] Chronic Condition Data 
Warehouse. Available at: https://www.ccwdata.org/web/guest/condition-categorieshttp://
www.ccwdata.org/index.htm

18. Centers for Medicare & Medicaid Services. [March 10, 2016] What's Medicare?. At: https://
www.medicare.gov/sign-up-change-plans/decide-how-to-get-medicare/whats-medicare/what-is-
medicare.html

19. Agency for Healthcare Research and Quality. Healthcare Cost and Utilization Project (HUCP). 
Clinical Classifications Software for ICD-9-CM. Agency for Healthcare Research and Quality; 
Rockville, MD: Nov. 2015 http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp [December 30, 
2015]

20. Taylor DH, Fillenbaum GG, Ezell ME. The accuracy of medicare claims data in identifying 
Alzheimer's disease. J Clin Epidemiol. 2002; 55:929–937. [PubMed: 12393082] 

21. Mielke MM, Vemuri P, Rocca WA. Clinical epidemiology of Alzheimer's disease: assessing sex 
and gender differences. Clin Epidemiol. 2014; 6:37–48. [PubMed: 24470773] 

22. Bienias JL, Beckett LA, Bennett DA, Wilson RS, Evans DA. Design of the Chicago Health and 
Aging Project (CHAP). J Alzheimers Dis. 2003; 5:349–55. [PubMed: 14646025] 

23. Brookmeyer R, Evans DA, Hebert L, Langa KM, Heeringa SG, Plassman BL, Kukull WA. 
National estimates of the prevalence of Alzheimer's disease in the United States. Alzheimers 
Dement. 2011; 7:61–73. DOI: 10.1016/j.jalz.2010.11.007 [PubMed: 21255744] 

24. Evans DA, Bennett DA, Wilson RS, Bienias JL, Morris MC, Scherr PA, et al. Incidence of 
Alzheimer disease in a biracial urban community: relation to apolipoprotein E allele status. Arch 
Neurol. 2003; 60:185–189. [PubMed: 12580702] 

25. Langa KM, Plassman BL, Wallace RB, et al. The Aging, Demographics, and Memory Study: study 
design and methods. Neuroepidemiology. 2005; 25:181–191. DOI: 10.1159/000087448 [PubMed: 
16103729] 

26. Mayeux R, Stern Y. Epidemiology of Alzheimer disease. Cold Spring Harbor Perspect Med. 2012; 
2(8)

27. Reitz C, Brayne C, Mayeux R. Epidemiology of Alzheimer disease. Nat Rev Neurol. 2011; 7:137–
152. [PubMed: 21304480] 

28. Sosa-Ortiz AL, Acosta-Castillo I, Prince MJ. Epidemiology of dementias and Alzheimer's disease. 
Archives of Medical Research. 2012; 43:600–608. At: http://www.ncbi.nlm.nih.gov/pubmed/
23159715. [PubMed: 23159715] 

29. Butler D, Kowall NW, Lawler E, Gaziano JM, Driver JA. Underuse of diagnostic codes for specific 
dementias in the Veterans Affairs New England Healthcare System. J Am Geriatr Soc. 2012; 
60:910–915. [PubMed: 22587853] 

30. O’Brien JT, Thomas A. Vascular dementia. Lancet. 2015; 386:1698–1706. doi:http://dx.doi.org/
10.1016/S0140-6736(15)00463-8. [PubMed: 26595643] 

31. Allan LM, Rowan EN, Firbank MJ, et al. Long term incidence of dementia, predictors of mortality 
and pathological diagnosis in older stroke survivors. Brain. 2011; 134:3713–3724.

32. Pendlebury ST, Rothwell PM. Prevalence, incidence, and factors associated with pre-stroke and 
post-stroke dementia: a systematic review and meta-analysis. Lancet Neurol. 2009; 8:1006–18. 
[PubMed: 19782001] 

33. Onyike CU, Diehl-Schmid J. The epidemiology of frontotemporal dementia. Int Rev Psychiatry. 
2013; 25:130–137. DOI: 10.3109/095 [PubMed: 23611343] 

34. Mercy L, Hodges JR, Dawson K, Barker RA, Brayne C. Incidence of early-onset dementias in 
Cambridgeshire, United Kingdom. Neurology. 2008; 71:1496–9. DOI: 10.1212/01.wnl.
0000334277.16896.fa [PubMed: 18981371] 

35. Ridley N, Draper B, Withall A. Alcohol-related dementia: an update of the evidence. Alzheimers 
Res Ther. 2013; 5:3. [PubMed: 23347747] 

36. Hogervorst E, Bandelow S, Combrinck M, Irani SR, Smith AD. The validity and reliability of 6 
sets of clinical criteria to classify Alzheimer's disease and vascular dementia in cases confirmed 

Goodman et al. Page 13

Alzheimers Dement. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ccwdata.org/web/guest/condition-categorieshttp://www.ccwdata.org/index.htm
https://www.ccwdata.org/web/guest/condition-categorieshttp://www.ccwdata.org/index.htm
https://www.medicare.gov/sign-up-change-plans/decide-how-to-get-medicare/whats-medicare/what-is-medicare.html
https://www.medicare.gov/sign-up-change-plans/decide-how-to-get-medicare/whats-medicare/what-is-medicare.html
https://www.medicare.gov/sign-up-change-plans/decide-how-to-get-medicare/whats-medicare/what-is-medicare.html
http://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp
http://www.ncbi.nlm.nih.gov/pubmed/23159715
http://www.ncbi.nlm.nih.gov/pubmed/23159715


post-mortem: added value of a decision tree approach. Dement Geriatr Cogn Disord. 2003; 
16:170–180. DOI: 10.1159/000071006 [PubMed: 12826744] 

37. Holmes C, Cairns N, Lantos P, Mann A. Validity of current clinical criteria for Alzheimer's disease, 
vascular dementia and dementia with Lewy bodies. Br J Psychiatry. 1999; 174:45–50. [PubMed: 
10211150] 

38. Jellinger KA. Commentary on “Comparison of clinical and neuropathologic diagnoses of 
Alzheimer's disease in 3 epidemiologic samples”. Alzheimers Dement. 2006; 2:169–170. 
[PubMed: 19595879] 

39. Plassman BL, Khachatruian AS, Townsend JJ, et al. Comparison of clinical and neuropathologic 
diagnoses of Alzheimer's disease in 3 epidemiologic samples. Alzheimers Dement. 2006; 2:2–11. 
[PubMed: 19595851] 

40. Price JL, McKeel DW Jr, Buckles VD, et al. Neuropathology of nondemented aging: presumptive 
evidence for preclinical Alzheimer disease. Neurobiol Aging. 2009; 30:1026–1036. [PubMed: 
19376612] 

41. Williams, JBW.; American Psychiatric, A. Diagnostic criteria from DSM-III-R. American 
Psychiatric Association; Washington, DC: 1987. 

42. McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM. Clinical diagnosis of 
Alzheimer's disease: report of the NINCDS-ADRDA Work Group under the auspices of 
Department of Health and Human Services Task Force on Alzheimer's Disease. Neurology. 1984; 
34:939–944. [PubMed: 6610841] 

43. McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of dementia due to Alzheimer's 
disease: recommendations from the National Institute on Aging-Alzheimer's Association 
workgroups on diagnostic guidelines for Alzheimer's disease. Alzheimer's Dement. 2011; 7:263–
69. [PubMed: 21514250] 

44. Borson S, Scanlan J, Hummel J, Gibbs K, Lessig M, Zuhr E. Implementing routine cognitive 
screening of older adults in primary care: process and impact on physician behavior. J Gen Intern 
Med. 2007; 22:811–17. DOI: 10.1007/s11606-007-0202-8 [PubMed: 17447100] 

45. National Guideline Clearinghouse (NGC). National Guideline Clearinghouse (NGC). Rockville 
(MD): Agency for Healthcare Research and Quality (AHRQ); Guideline summary: Dementia. 
Diagnosis and treatment. [https://www.guideline.gov/index.aspx][2015 Dec 7]. Available: http://
www.guideline.gov/content.aspx?id=32599 [December 30, 2015]

46. Cordell CB, Borson S, Boustani M, Chodosh J, Reuben D, Verghese J, Thies W, Fried LB, 
Medicare Detection of Cognitive Impairment Workgroup. Alzheimer's Association 
recommendations for operationalizing the detection of cognitive impairment during the Medicare 
Annual Wellness Visit in a primary care setting. Alzheimers Dement. 2013; 9:141–50. DOI: 
10.1016/j.jalz.2012.09.011 [PubMed: 23265826] 

47. Centers for Medicare & Medicaid Services. [December 30, 2015] Medicare & Medicaid Statistical 
Supplement, 2013 Edition. Table 2.2. At: https://www.cms.gov/Research-Statistics-Data-and-
Systems/Statistics-Trends-and-Reports/MedicareMedicaidStatSupp/2013.html

48. U.S. Department of Health and Human Services. [December 30, 2015] Dementias, including 
Alzheimer's disease. Healthy People 2020. At: http://www.healthypeople.gov/2020/topics-
objectives/topic/dementias-including-alzheimers-disease

49. U.S. Department of Health and Human Services. [December 30, 2015] National Plan to Address 
Alzheimer's Disease: 2015 Update. At: http://aspe.hhs.gov/sites/default/files/pdf/107031/NatlPlan

50. Montine, T. [December 30, 2015] Alzheimer's disease-related dementias: conference and 
recommendations report to the NINDS Council. Sep 12. 2013 At: http://www.ninds.nih.gov/
funding/areas/neurodegeneration/workshops/adrd2013/

Goodman et al. Page 14

Alzheimers Dement. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.guideline.gov/index.aspx
http://www.guideline.gov/content.aspx?id=32599
http://www.guideline.gov/content.aspx?id=32599
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/MedicareMedicaidStatSupp/2013.html
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/MedicareMedicaidStatSupp/2013.html
http://www.healthypeople.gov/2020/topics-objectives/topic/dementias-including-alzheimers-disease
http://www.healthypeople.gov/2020/topics-objectives/topic/dementias-including-alzheimers-disease
http://aspe.hhs.gov/sites/default/files/pdf/107031/NatlPlan
http://www.ninds.nih.gov/funding/areas/neurodegeneration/workshops/adrd2013/
http://www.ninds.nih.gov/funding/areas/neurodegeneration/workshops/adrd2013/


Highlights

• Rapid growth of the older adult population requires greater 

epidemiologic characterization of dementia.

• We developed national prevalence estimates of diagnosed dementia and 

subtypes in the highest-risk U.S. population by analyzing CMS 

administrative enrollment and claims data for 100% of Medicare fee-

for-service beneficiaries enrolled during 2011-2013, and age ≥ 68 years 

as of December 31, 2013 (n = 21.6 million).

• Over 3.1 million (14.4%) beneficiaries had a claim for a service/

treatment for any dementia subtype.

• Dementia not otherwise specified was the most common diagnosis 

(present in 92.9%); the most common subtype was Alzheimer's 

(43.5%), followed by vascular (14.5%), Lewy body (5.4%), 

frontotemporal (1.0%), and alcohol induced (0.7%).

• This study, the first to document concurrent prevalence of primary 

dementia subtypes among this U.S. population, provides findings that 

can assist in prioritizing dementia research, clinical services, and 

caregiving resources.
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Table 1
ICD-9 Diagnoses Codes used to identify dementia in the Medicare study population

Dementia Subtype ICD-9 Diagnosis Code

Alzheimer's disease 331.0

Vascular 290.40, 290.41, 290.42, 290.43

Lewy Body1 331.82, 332.0 + 331.01

Frontotemporal 331.1, 331.11, 331.19

Alcohol induced 291.2

Other2 046.11, 046.19, 292.82, 333.4

Not otherwise specified 290.0, 290.10, 290.11, 290.12, 290.13, 290.20, 290.21, 290.3, 290.9, 294.1,294.10, 294.11, 294.20, 294.21, 294.8, 
331.2, 797

Notes:

1
Diagnosis code 332.0 had to have a diagnosis code of 331.0 on the same claim to be considered Lewy Body.

2
Other dementia includes Creutzfeldt-Jakob disease, Huntington's Chorea, and drug induced dementia.
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Table 2
Characteristics of the Medicare Fee-for-Service (FFS) study population, ages ≥68 years: 
2013

Study Population
(N = 21,624,228)

Study Population with D i a gn osed Dementia1
(N = 3,110,654)

Percentage (%)

Overall 14.4

Age, years

68-69 11.7 2.7

70-74 28.1 10.1

75-79 22.1 15.5

80-84 17.2 21.7

85+ 20.9 50.0

Sex

Men 42.3 34.3

Women 57.7 65.7

Race/ethnicity

Not Hispanic, White 84.3 82.2

Not Hispanic, Black or African American 7.2 9.2

Hispanic 4.9 5.6

Asian or Pacific Islander 2.4 2.1

American Indian or Alaska Native 0.4 0.4

Other/unknown 0.9 0.6

Medicare-Medicaid enrollee

Yes (dual eligible) 14.0 33.6

No 86.0 66.4

Urban/rural residence

Metropolitan statistical area 76.2 78.3

Micropolitan statistical area 13.7 12.9

Rural 9.8 8.7

Missing 0.3 0.1

Notes:

1
Dementia is identified by any dementia diagnoses codes on the claim.
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Table 5
Most Common Diagnosed Dementia Subtypes among Medicare Fee-for-Service 
Beneficiaries, 68+ years, with Dementia: 2013 (N = 3,110,654)

Top 10 Dementia Subtype Diagnoses1 Frequency Percent

Dementia, not otherwise specified (NOS) 1,432,753 46.1

Alzheimer's disease (AD)/Dementia NOS 902,727 29.0

AD/Vascular dementia/Dementia NOS 195,499 6.3

Vascular dementia/Dementia NOS 156,422 5.0

Alzheimer's disease 139,833 4.5

Lewy body dementia/Dementia NOS 64,338 2.1

AD/Lewy body dementia/Dementia NOS 62,345 2.0

Vascular dementia 52,575 1.7

AD/Vascular dementia/Lewy body dementia/Dementia NOS 17,041 0.6

AD/Frontotemporal dementia/Dementia NOS 10,523 0.3

Notes:

1
Dementia is identified by any dementia diagnoses codes on the claim.
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