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Abstract

OBJECTIVES—To examine the specificity of dementia coding in large populations.

DESIGN—Retrospective cohort and chart review study of dementia diagnosis.

SETTING—U.S. Department of Veterans Affairs (VA) New England healthcare system.

PARTICIPANTS—Veterans aged 50 and older given outpatient visit codes for dementia between 

January 1, 2000, and December 31, 2009.

MEASUREMENTS—The frequency of the code “dementia not otherwise specified (DNOS)” as 

a first and final diagnosis was determined. DNOS use was examined according to provider type 

and geographic location. The medical records of 100 individuals with unspecified dementia were 

reviewed to determine their underlying diagnoses and describe their examination.

RESULTS—Twenty-two thousand fifty veterans diagnosed with dementia were identified over 10 

years of follow-up. One-third of all cases had no specific dementia code (n = 6,659). DNOS was 
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the most commonly used code as a first dementia diagnosis (42.5%) and was second only to 

Alzheimer’s type dementia (35.8%) as a final diagnosis. Individuals who saw geriatricians and 

neurologists were most likely to have a specific dementia diagnosis, and DNOS use was lowest in 

centers with the most dementia specialists. Only 12% of primary care physicians performed 

cognitive testing the first time they used the DNOS code, compared with 98% of specialists. 

Nearly half of individuals with a persistent diagnosis of DNOS met criteria for a specific 

dementia.

CONCLUSION—Substantial overuse was found of non-specific dementia codes in the VA New 

England healthcare system, leading to an underestimation of the prevalence of Alzheimer’s disease 

and other dementias. System-based changes in dementia coding and greater access to dementia 

specialists may help improve diagnostic specificity.
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Currently, 5.4 million Americans suffer from Alzheimer’s disease, and by 2050, its 

prevalence is expected to triple,1 but the actual size and shape of this epidemic is difficult to 

grasp, because the disease is so often unrecognized. Even when dementia is diagnosed, 

providers may assign a nonspecific diagnostic International Classification of Diseases, Ninth 

Revision (ICD-9) code such as 294.8 (Dementia not otherwise specified (DNOS)). 

Distinguishing between specific dementias is critical clinically because treatment and 

prognosis may differ substantially based on the underlying diagnosis. Accurate coding for 

dementia is also important, because ICD codes are used to estimate disease incidence and 

prevalence, estimate the cost of care, obtain reimbursement, and conduct epidemiological 

research.2 Although a number of high-quality population-based studies have generated 

accurate data about the prevalence of specific dementias in the United States,3,4 few have 

focused on the prevalence of unspecified dementia. To better understand the specificity of 

dementia coding, the use of outpatient dementia visit codes in Integrated Service Network 1 

(VISN-1), the New England region of the U.S. Department of Veterans Affairs healthcare 

system (VAHCS), was examined over a 10-year period.

When a VISN-1 clinician types in the keyword “dementia” to code a visit in the electronic 

health record, a drop-down list with 71 choices appears. The first three choices are dementia 

of the Alzheimer’s type (DAT), late onset (290.0), dementia not otherwise specified (294.8) 

and vascular dementia (290.4). Alzheimer’s disease (331.0) is not included. DNOS is a code 

generally reserved for use before the dementia examination is complete or if a clear 

diagnosis cannot be made after the examination. Thus, although it may be common as a first 

diagnosis, it should be an infrequent final diagnosis. The goal of this study was to describe 

the pattern of DNOS use in VISN-1 and to examine the medical records of individuals with 

a diagnosis of DNOS to better understand the lack of diagnostic specificity.
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METHODS

VISN-1 Database Analysis

All veterans in VISN-1 who were given outpatient visit codes for dementia between January 

1, 2000, and December 31, 2009, were identified using the National VA Patient Care 

database. The electronic medical record was used to review individual charts. Approval and 

a waiver of informed consent was obtained from the institutional review board of the Boston 

VAHCS.

Veterans were included if they had one or more of the following ICD-9 dementia codes: 

DAT (331.0, 290.0, 290.13, 290.2x, 290.3), vascular dementia (290.4x), frontotemporal 

dementia (331.1, 331.11), dementia with Lewy bodies (331.82), dementia of Parkinson’s 

disease (332.0 + 294.8), and other dementias: Huntington’s disease (333.4), alcohol related 

(291.1, 291.2), normal-pressure hydrocephalus (331.3+ a dementia code), and DNOS 

(294.8).

The frequency of DNOS and the other dementia categories as initial and final diagnoses was 

determined. Initial diagnosis was the first dementia code assigned. Final diagnoses was 

defined as patients with code(s) for only one specific dementia type and were considered to 

have that dementia, patients with codes for more than one specific dementia type were 

considered to have mixed dementia, and patients with codes for DNOS only had a final 

diagnosis of DNOS. Coding patterns of primary care physicians (PCPs), neuropsychologists, 

psychiatrists, geriatricians, and neurologists were then compared. Which provider gave the 

first dementia diagnosis was determined, and then the distribution of initial diagnostic codes 

was examined according to provider type.

Chart Review Study—One hundred patients from the Boston VAHCS whose only 

dementia diagnosis was DNOS were randomly selected for chart review. A medical student 

trained in data extraction (DB) and a geriatrician specializing in dementia care (JAD) 

reviewed each chart independently according to a predefined protocol. Any disagreement 

was clarified by consensus. Information on basic demographic characteristics, differential 

diagnosis, cognitive testing, neuroimaging, and dementia treatment was recorded. Reviewers 

determined whether participants met Diagnostic and Statistical Manual of Mental Disorders, 
Fourth Edition (DSM-IV) criteria for dementia.5 Diagnoses were further classified into 

subtypes if possible according to DSM-IV and National Institute of Neurological and 

Communicative Disorders and Stroke and Alzheimer’s Disease and Related Disorders 

Association criteria for Alzheimer’s disease,6 DSM-IV and National Institute of 

Neurological Disorders and Stroke and Association Internationale pour la Recherché et 

l’Enseignement en Neurosciences criteria for vascular dementia,7 and accepted criteria for 

dementia with Lewy bodies8 and frontotemporal dementia.9 Reviewers recorded whether 

they agreed with the use of DNOS and the reason they thought the providers chose to use an 

unspecified code. Statistical analysis was primarily descriptive. Means were used for 

continuous variables and proportions for categorical variables. All analyses were performed 

using SAS version 9.0 (SAS Institute, Inc., Cary, NC).
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RESULTS

VISN-1 Database Analysis

Over the 10-year follow-up period, 22,050 veterans diagnosed with dementia in New 

England were identified; 15,391 (69.8%) had codes for specific dementias and 6,659 

(30.2%) for DNOS only. The frequency of dementia codes is presented in Table 1. DNOS 

was the most common first diagnosis (42.5%), followed by DAT (33.7%) and vascular 

dementia (13.9%). DAT was the most common final dementia diagnosis (35.8%), followed 

by DNOS (30.2%) and vascular dementia (13.1%). DNOS was the initial code for 35.6% of 

cases with dementia with Lewy bodies, 20.0% with vascular dementia, 19.2% with DAT, and 

18.3% with mixed dementias.

Neuropsychologists were most likely to use DNOS as a first diagnosis (67.5% of dementia 

diagnoses made), followed by mental health providers (50.2%) and PCPs and geriatricians 

(41.0% each). In comparison, neurologists used DNOS as an initial diagnosis in only 27.2% 

of patients (Figure 1). Individuals who saw geriatricians and neurologists were most likely to 

obtain a specific final diagnosis. There was wide regional variation in the use of DNOS 

codes. In Togus, Maine, DNOS was the initial code in 58.6% of all dementia cases and the 

final code in 42.7%. In contrast, DNOS accounted for only 28.9% of initial diagnoses and 

19.9% of final diagnoses in Bedford, Massachusetts.

Chart Review Study—The 100 participants with DNOS selected for chart review had a 

mean age of 80.2 ± 8.4. There was evidence of ongoing care from a non-VA provider in 60% 

of charts and from a non-VA neurologist in 32%. Sixty-three percent of individuals were 

current or past smokers, and one-third had used alcohol heavily.

PCP Use of DNOS

The veteran’s VA PCP gave the first DNOS code in 74 of 100 individuals evaluated. A non-

VA physician previously diagnosed the majority of individuals (75.7%) with dementia. 

There was documentation of cognitive testing by PCPs in only 12% of charts at the time of 

the first DNOS code and only 2% on follow-up visits. PCPs identified a specific type of 

suspected dementia in their notes 30% of the time, and this was usually a diagnosis that an 

outside provider had previously given the individual. A VA dementia specialist referred half 

of the participants for evaluation. When evaluating individuals with no previous diagnosis of 

dementia (n = 18), PCPs performed cognitive testing in 17%, gave a differential diagnosis in 

17%, and referred 66.7% to a specialist.

Reviewers agreed that PCPs’ use of DNOS as an initial code was reasonable in 64 cases 

(85.1%), mostly because of the absence of any documentation with which to make a specific 

diagnosis; 6.8% could have been given specific diagnoses based on information in the PCP’s 

notes, and 8.1% did not meet criteria for dementia at all. The most common reasons 

reviewers identified for the lack of a specific diagnosis were that a non-VA provider had 

previously diagnosed the individual with dementia and the PCP did not perform a 

confirmatory examination (49%); the PCP was waiting for additional examination (10%); 

and the participant refused further examination at the VA (10%).
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Specialist Use of DNOS

Sixty-three of the patients reviewed saw a dementia specialist. A VA PCP had previously 

given 37 (59%) of these a DNOS diagnosis. Specialists included 42 neurologists (66.7%), 12 

geriatricians (19.0%), seven psychiatrists (11.1%), and two neuropsychologists (3.2%). 

Cognitive testing was documented in 98.4% of specialists’ notes on the initial encounter and 

in 67% of charts on subsequent specialist visits; 69% had undergone a Mini-Mental State 

Examination (MMSE) or the equivalent, and 24.2% had detailed neuropsychological testing. 

Neuroimaging was available to the specialist at the first visit in 34 (54.8%), and specialists 

ordered imaging for 17 (28.3%). Specialists mentioned a specific dementia diagnosis in 

57.1% of notes. DAT was the most frequent (19.1%), followed by vascular dementia (7.9%) 

and mixed DAT and vascular (7.9%). Reviewers agreed that 42.4% of the patients given a 

diagnosis of DNOS by specialists met criteria for a specific dementia diagnosis. The 

following reasons that specialists did not use a specific code were identified: mixed 

dementia was suspected (17.4%); waiting for additional testing or outside records (15.9%); 

no apparent reason, because adequate information to specify was in the chart (14.3%); and 

insufficient examination by the specialist to make a diagnosis (12.7%).

Underlying Diagnoses on Follow-Up

On review of all follow-up notes related to the dementia diagnosis, reviewers found that a 

specific diagnosis could have been given some time during follow-up in 48% of cases (Table 

2). DAT was the most common underlying diagnosis, followed by vascular and mixed 

dementias.

DISCUSSION

More than one-third of individuals with dementia in the VA New England HCS are never 

given a diagnostic code for a specific dementia subtype. Veterans who saw geriatricians and 

neurologists were more likely to have a specific diagnosis, and neurologists were far less 

likely than other providers to code DNOS initially. VA centers with the most dementia care 

specialists had lower rates of DNOS use than other centers. On chart review, nearly half of 

veterans with a persistent diagnosis of DNOS met diagnostic criteria for a specific dementia. 

Few PCPs documented any evidence of cognitive testing, whereas dementia specialists 

almost always performed testing. Despite identifying a specific dementia in their note, 

specialists frequently continued to use DNOS. The majority of veterans with no specific 

dementia diagnosis were treated with dementia medications. Together, these findings show 

that specific dementia codes are substantially underused in VISN-1 and suggest that system-

based changes might improve dementia diagnosis.

Population-based incidence studies estimate that DAT accounts for 63% to 76% of all 

dementia cases in the United States.3,10,11 In a subset of the Health and Retirement Study, 

DAT accounted for 69.9% of prevalent dementia and vascular dementia for 17.4%.4 All 

other dementia types, including “dementia of undetermined etiology” accounted for only 

12.7% of cases. In contrast, 36% of the dementia cases in the current study were 

unspecified, and only 36% had DAT as a final diagnosis. In a chart review study of 410 

individuals that dementia specialists diagnosed in the Houston VA Medical Cetner, DNOS 

Butler et al. Page 5

J Am Geriatr Soc. Author manuscript; available in PMC 2018 May 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



accounted for 46.8% of all diagnoses.12 In a national VAHCS study, the prevalence of DAT 

was 44.6%, followed by other dementia (40.8%) and vascular dementia (11.9%).13 DNOS 

largely accounted for other dementia. A validation study of dementia diagnoses in the 

Danish Hospital Registers found an even higher prevalence of unspecified dementia codes.14 

Of 197 randomly selected individuals with ICD-10 codes for dementia, 55.3% had a final 

diagnosis of DNOS. On expert chart review, 33% of these patients met criteria for specific 

dementias.

Substantial variation was found in dementia coding patterns according to provider type and 

region, suggesting that the specificity of dementia diagnoses is correlated with the 

availability of neurologists and geriatricians. In a non-VA study using a national database to 

identify individuals with DAT, the type of physician first seen strongly correlated with the 

likelihood of ever obtaining a specific diagnosis.15 Approximately 30% of individuals who 

saw a family practitioner first, 48% who saw a psychiatrist first, and 63% who saw a 

neurologist first were given a diagnosis of DAT at the initial consultation. 

Neuropsychologists had the highest rates of nonspecific code use in the current study, 

perhaps because they focus exclusively on cognitive testing and may not have access to other 

clinical information with which to make a definitive diagnosis. Boston and Bedford, 

Massachusetts, had the lowest rates of nonspecific code use. These VISN-1 sites are part of a 

VA Geriatric Research, Education and Clinical Center (GRECC), a specialized center for the 

care of elderly veterans; this GRECC has a specific focus on dementia and is staffed by 

neurologists and geriatricians. For most of the study period, the Boston VAHCS required 

specialist approval for dementia medications, fostering referral to these specialized dementia 

clinics. The data suggest that that strategy may be a successful method to improve the 

quality of dementia diagnosis and coding.

Nevertheless, chart review revealed that specialists overused nonspecific codes as well. 

Information with which to make a specific diagnosis was present in one-third of the 

specialists’ initial notes, yet they persisted in using DNOS. In about half of these, mixed 

dementia was suspected. Rather than coding for the primary process or using two codes, 

specialists chose not to specify. The program in electronic medical record that clinicians use 

to assign codes may explain this “diagnostic inertia.” Previously used codes are 

automatically listed and can be easily “clicked,” whereas use of a new code requires a few 

additional steps. Overall, nearly half of veterans evaluated could have been given a specific 

dementia diagnosis at some point during follow-up. In 8% of cases, specialists found that 

veterans referred to them with a diagnosis of DNOS did not have dementia. This underlines 

the importance of a thorough medical, psychiatric, and psychosocial evaluation for 

dementia, because mislabeling someone with this diagnosis can emotionally devastate them 

and their caregivers and deprive them of treatment for the true cause of their cognitive 

impairment.

The overuse of DNOS by PCPs was associated with a striking lack of examination for 

dementia on chart review. Few PCPs documented a differential diagnosis for the cognitive 

impairment or performed any cognitive testing. This may be in large part because outside 

providers previously examined and made the majority of the diagnoses the individuals had. 

Many veterans enter the VAHCS seeking coverage for expensive medications, including 
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drugs for dementia, but documentation of a differential diagnosis or cognitive testing was 

only marginally higher in the 25% presenting to PCPs with a new cognitive complaint. This 

may reflect the attitude of PCPs that a specialist can best make a dementia diagnosis.16,17 

Research has shown that, using a good history and standard cognitive tests, PCPs can 

diagnose dementia accurately more than 90% of the time,18,19 but PCPs consistently identify 

a variety of obstacles to dementia diagnosis in the primary care setting, including 

insufficient training20,21 and lack of time.17 These obstacles contribute not only to 

undercoding, but also to a much more important problem—missed and delayed dementia 

diagnosis.22 In one study of a large internal medicine practice, more than 75% of individuals 

with moderate to severe cognitive impairment were undiagnosed.23 The effect of educational 

initiatives to promote earlier recognition of dementia in primary care have been 

disappointing, and the most hopeful interventions may be those that address system-level 

obstacles.22

A number of caveats and limitations should be considered in the interpretation of these 

results. The VA is a federally funded healthcare system, and thus coding practices may be 

significantly different from those of other systems that are influenced by considerations of 

reimbursement. This study is limited to veterans, who are almost exclusively male and tend 

to have higher rates of physical and mental illness than a general population, limiting its 

generalizability. Veterans have higher rates of vascular disease, head trauma, alcohol abuse, 

and other factors that may contribute to cognitive impairment and make diagnosis of 

dementia more difficult. At least 50% of veterans with dementia receive care simultaneously 

from VA and non-VA providers.24 This may influence diagnosis and coding patterns, but it 

is difficult to identify such individuals accurately. Although the chart review yielded detailed 

and valuable information about physician practice patterns, the population was drawn 

exclusively from the Boston VAMC and may not be representative of all of VISN-1. In 

addition, chart review relies only on what is documented in the medical record and thus 

might underestimate the true prevalence of cognitive testing by PCPs. This work also has a 

number of strengths. Although many studies have examined the diagnosis and care of 

specific dementias in large healthcare systems, few have focused on the large proportion of 

individuals with nonspecific diagnoses. The large regional VISN-1 database allowed 

variations in dementia coding to be examined according to provider type and practice 

location.

CONCLUSION

In summary, a substantial overuse of nonspecific dementia codes was found in the New 

England region of the VAHCS, leading to an underestimation of the true prevalence of DAT 

and other dementias in this population. Nonspecific coding seems to reflect a lack of 

differential diagnosis and examination, particularly on the part of PCPs. These findings 

suggest two important system-level changes that might improve the accuracy of dementia 

coding and diagnosis in the VAHCS. First, computerized coding systems should be revised 

to foster accurate and specific coding and help providers avoid vague diagnoses. Second, 

automatic referral of individuals with newly identified cognitive impairment to dementia 

specialists would substantially increase the frequency of adequate dementia examination and 

diagnosis. Innovative models of care should be explored, including those that could provide 
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access to providers with expertise in dementia diagnosis and dementia care management 

within the primary care setting.25 Of all U.S. healthcare systems, the VA is perhaps most 

amenable to such systemic changes. More research is needed to better understand the 

accuracy of specific dementia codes in the VAHCS and the prevalence of nonspecific code 

use in non-VA environments.
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Figure 1. 
Dementia not otherwise specified (DNOS) codes as a percentage of all initial and final 

dementia diagnoses by provider to give first dementia diagnosis. Neuropsych = 

neuropsychologist; Psych = psychiatrist; PCP = primary care physician; Geri = geriatrician; 

Neuro = neurologist.
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Table 1

Frequency of Dementia Code Usage as First and Final Dementia Diagnosis in the Veterans Affairs New 

England Healthcare System

Code Used
as First

Dementia
Diagnosis

Code Used
as Final

Dementia
Diagnosis

Dementia Type N (%)

Dementia not otherwise specified 9,368 (42.5) 6,659 (30.2)

Alzheimer’s type dementia 7,443 (33.7) 7,881 (35.8)

Vascular dementia 3,063 (13.9) 2,894 (13.1)

Dementia of Parkinson’s 571 (2.6) 571 (2.6)

Frontotemporal dementia 441 (2.0) 403 (1.8)

Lewy body dementia 136 (0.6) 188 (0.9)

Other dementiasa 1,028 (4.7) 1,023 (4.6)

Mixed dementiab 2,431 (11.0)

Total 22,050 (100) 22,050 (100)

a
Includes alcohol-related dementias, normal-pressure hydrocephalus, and Huntington’s disease.

b
More than one specific dementia diagnosis given.
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Table 2

Reviewer Diagnosis of 100 Charts Coded for Dementia Not Otherwise Specified Only

Diagnosis N (%)

No specific diagnosis 52 (52)

Alzheimer’s type 16 (16)

Vascular 9 (9)

Mixed Alzheimer’s and vascular 8 (8)

Dementia of Parkinson’s disease 3 (3)

Mild cognitive impairment 3 (3)

Cognitive disorder not otherwise specified 2 (2)

Mental illness 2 (2)

Alcohol related 1 (1)

Normal pressure hydrocephalus 1 (1)

Progressive supranuclear palsy 1 (1)

Traumatic brain injury 1 (1)

Late cognitive effects of stroke 1 (1)
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