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ABSTRACT

Objective: We aimed to explore factors associated with clinical evaluations for cognitive impair-
ment among older residents of the United States.

Methods: Two hundred ninety-seven of 845 subjects in the Aging, Demographics, and Memory
Study (ADAMS), a nationally representative community-based cohort study, met criteria for
dementia after a detailed in-person study examination. Informants for these subjects reported
whether or not they had ever received a clinical cognitive evaluation outside of the context of
ADAMS. Among subjects with dementia, we evaluated demographic, socioeconomic, and clinical
factors associated with an informant-reported clinical cognitive evaluation using bivariate analy-
ses and multivariable logistic regression.

Results: Of the 297 participants with dementia in ADAMS, 55.2% (representing about 1.8 million
elderly Americans in 2002) reported no history of a clinical cognitive evaluation by a physician. In
a multivariable logistic regressionmodel (n5297) controlling for demographics, physical function
measures, and dementia severity, marital status (odds ratio for currently married: 2.63 [95%
confidence interval: 1.10–6.35]) was the only significant independent predictor of receiving a
clinical cognitive evaluation among subjects with study-confirmed dementia.

Conclusions: Many elderly individuals with dementia do not receive clinical cognitive evaluations.
The likelihood of receiving a clinical cognitive evaluation in elderly individuals with dementia
associates with certain patient-specific factors, particularly severity of cognitive impairment
and current marital status. Neurology® 2015;84:64–71

GLOSSARY
ADAMS 5 Aging, Demographics, and Memory Study; CCE 5 clinical cognitive evaluation; CDR 5 Clinical Dementia Rating;
CI 5 confidence interval; CIND 5 cognitive impairment not dementia; DSM-III-R 5 Diagnostic and Statistical Manual of
Mental Disorders (Third Edition Revised); DSM-IV 5 Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition);
DSRS 5 Dementia Severity Rating Scale; HRS 5 Health and Retirement Study; MMSE 5 Mini-Mental State Examination.

More than 1 in 8 individuals in the United States over the age of 65 years has dementia.1 Only a
fraction of these individuals, however, receive a clinical evaluation for cognitive concerns.2,3 In
2013, a US Preventive Services Task Force reported that there was insufficient evidence to
support routine screening for dementia because of lack of published data to demonstrate that
screening alters patient, family, and/or provider decision-making.4 Early identification and
evaluation of affected individuals, however, may allow patients with dementia and their families
to receive care earlier, which could contribute significantly to improved quality of life among
patients and their caregivers, including more time spent at a milder disease stage, more time
spent in the community, and less time spent in long-term care facilities.5

Unlike other common and disabling health conditions such as cancer or cardiovascular dis-
ease, there is no widely adopted clinical algorithm for the early recognition and evaluation of
patients with suspected dementia. Although a number of published consensus guidelines exist,6,7

their use in clinical practice is inconsistent.8 Clinical cognitive evaluations occur infrequently
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and at variable rates in different clinical settings.
The aim of the present study was to investigate
the significance of demographic and socioeco-
nomic factors in predicting an individual’s like-
lihood of receiving a clinical cognitive
evaluation for dementia. We used data from
the Aging, Demographics, and Memory Study
(ADAMS), a nationally representative cohort
study of 856 individuals aged 70 years or older,9

to accomplish this objective. We hypothesized
that lower socioeconomic status would be asso-
ciated with a lower likelihood of receiving a
clinical cognitive evaluation.

METHODS Subjects. Participants from ADAMS were sam-

pled from the larger Health and Retirement Study (HRS), a

nationally representative, community-based cohort study of

individuals aged 51 years or older that began initially in 1992.

In 2000 and 2002, a subsample of subjects 70 years or older

were drawn from the HRS for ADAMS. This sample was

stratified based on scoring levels of an abbreviated version of

the modified Telephone Interview for Cognitive Status to

identify strata that were likely to contain individuals with

normal cognition, cognitive impairment not dementia (CIND),

and dementia.9,10 Further details on the HRS and ADAMS

sampling strategy are available on the HRS Web site (http://

hrsonline.isr.umich.edu/). Of the 1,770 subjects identified as

qualifying for ADAMS, 856 consented (56% of eligible living

participants) and were assessed within 2 years with detailed

neuropsychological testing, clinical examination, and informant

interviews. Age, sex, and education were similar among those

participants who consented to participate in ADAMS compared

with those who did not participate. ADAMS participants were

more likely to be African American and more likely to have scored

in the normal range of cognitive testing at the prior HRS

assessment compared with qualifying nonparticipants.9 We

used previously established ADAMS sample selection weights

to adjust the raw proportions seen in our sample to account for

ADAMS selection probabilities and differential nonparticipation,

leading to final results reflective of the US demographic and

regional distribution of the elderly population in 2002.10 Our

study—and the survey weighting applied to this sample—was

restricted to the 844 individuals in ADAMS with complete

responses to question items regarding community dementia

evaluations for cognitive complaints.

Cognitive and demographic evaluation. All subjects

received evaluations at their place of residence with multido-

main neuropsychological testing, the Mini-Mental State

Examination (MMSE),11 and a brief videotaped assessment

capturing portions of the cognitive and neurologic

examination.9 These data were supplemented by information

from reliable informants, most of whom were either spouses

(n 5 293) or children (n 5 317). Information collected from

a knowledgeable informant included a chronological history

of cognitive symptoms, medical comorbidities, current medications,

current neuropsychiatric symptoms, measures of severity of cognitive

and functional impairment, and family history of memory

problems. The informant also completed the Dementia

Severity Rating Scale (DSRS),12 which assesses informant-

perceived, subject-specific cognitive impairment in multiple

domains including decision-making, social and community

activity, personal care, and mobility.

All informants were asked, “Has [name] ever seen a doctor for

any of the memory problems we have discussed?” If no memory

problems were endorsed, the informant was instead asked, “Has

[name] ever seen a doctor for any concerns with her/his memory

or thinking?” If the informant answered yes to either of these

questions, they were asked to provide the name, location, and

medical specialty of the doctor. They were also asked, “What did

the doctor say was the cause of the memory trouble?” Data from

these specific questions, directed toward informants alone,

were used to determine whether or not a subject had received a

clinical cognitive evaluation (CCE) outside of the context of the

study for all 856 ADAMS subjects. Subject self-report, medical

record review, and claims data were not used in our outcome

assessments. Of the 308 ADAMS subjects with study-confirmed

dementia, 11 subjects were missing informant-derived data on

whether or not they had previously received a CCE. These 11 sub-

jects were excluded from analysis, yielding a final sample size of 297.

Demographic information included sex, education (years),

and marital status. Age was treated as a continuous variable for

the logistic regression analysis but is displayed in 3 strata in

table 1. Race was categorized as Caucasian, African American,

or other/don’t know. Subjects were grouped into geographic

categories by their place of residence within the United States:

Northeast, Midwest, South, and West. Household net worth

was derived from HRS-linked data taken from prior waves prox-

imate to the ADAMS assessment and were grouped into

quartiles.13

A consensus panel of experts including neuropsychologists,

neurologists, geropsychiatrists, and internists reviewed clinical

data to determine the presence or absence of dementia and its

cause. A consensus diagnosis of dementia was based on guidelines

fromDSM-III-R andDSM-IV14,15; diagnoses of Alzheimer disease

and other causes of dementia were based on published consensus

criteria.16–19 Specific diagnostic criteria for CIND in this cohort

are described elsewhere.10 A Clinical Dementia Rating (CDR)

score was calculated at this time.20

Standard protocol approvals, registrations, and patient
consents. The study was approved by the institutional review

board of the University of Michigan. Written informed consent

was obtained from all subjects.

Statistical analyses. Using the ADAMS sample weights, we

computed estimates for the national prevalence of CCEs among

all ADAMS participants and among individuals with dementia,

aged 70 years or older. Weight-adjusted demographic features

of subjects who met study consensus criteria for the presence

of dementia were explored using descriptive statistics, x2

testing, and pooled 2-sample t tests. Given that previous studies

in different cohorts have suggested that demographic,21

socioeconomic,22 family-specific,23 and clinical24 factors may be

associated with health care resource utilization in elderly

individuals, we constructed a multivariable logistic regression

model (n 5 297) to explore the combined effects of these

variables on predicting the likelihood of receiving a CCE

among those subjects with study-confirmed dementia. Because

the proximity of living children can influence trends in caregiving

and resource utilization for age-related conditions,25 this variable

was include as well. Nagi disability scores were introduced into

the model to account for the possibility that individuals with

greater health-related disability might be seen more frequently

by health care providers, thereby increasing their relative odds

for receiving a CCE.
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Table 1 Demographic information of subjects with dementia

Characteristic

No. of ADAMS subjects
with dementia
(n 5 297)

Sample-weighted intragroup
(n 5 145) proportions (%)
for dementia1 subjects
with a CCE

Sample-weighted intragroup
(n 5 152) proportions (%)
for dementia1 subjects
without a CCE

Sample-weight adjusted
statistical significance
between subjects
with and without CCEs

Sex

M 91 23.3 37.5 x2 5 4.188, p 5 0.051

F 206 76.7 62.5

Race

White 218 77.2 82.7 x2 5 0.495, p 5 0.4876

Not white 79 22.8 17.3

Marital status

Currently married 76 27.4 19.1 x2 5 1.444, p 5 0.239

Not currently married 221 72.6 80.9

Education

£12 y completed 173 43.4 54.4 x2 5 0.573 p 5 0.552

Exactly 12 y completed 67 31.9 22.8

‡12 y completed 57 24.7 22.8

Regiona

Northeast 38 13.2 18.2 x2 5 0.539, p 5 0.617

Midwest 54 24.9 16.7

South 150 40.6 41.2

West 53 21.3 23.9

Other/don’t know/missing 2 2 0

Net worth

<$6,000 105 35.0 29.2 x2 5 1.429, p 5 0.244

$6,000–77,900 70 16.3 32.8

$77,901–$250,800 70 25.3 22.1

>$250,801 52 23.4 23.4

Age categories, y

70–79 61 19.3 23.1 x2 5 2.942, p 5 0.076

80–89 151 67.0 52.0

901 85 13.7 24.9

No. of living childrenb

No children 31 20.8 7.4 x2 5 4.143, p 5 0.029

1–2 children 114 37.4 46.5

‡3 children 147 41.8 46.0

Children living within
10 miles

No children 31 20.7 7.2 x2 5 5.424, p 5 0.010

None within 10 miles 70 25.3 19.1

At least 1 child within
10 miles

196 54.0 73.7

10-item Nagi functional disability
scale

0 28 11.5 10.3 x2 5 1.044, p 5 0.369

1–4 78 27.8 26.3

5–7 92 23.8 38.1

8–10 99 36.9 25.2

DSRS (raw score) 28.3 16.8 t 5 5.10, p , 0.001

Continued

66 Neurology 84 January 6, 2015



RESULTS After applying sample weights to the
ADAMS cohort, CCEs were reported in 1.2% of in-
dividuals with normal cognition, 5.3% of individuals
characterized as having CIND, and in 44.8% of indi-
viduals with study-confirmed dementia. In total,
8.1% of all subjects in the sample weighted-
adjusted ADAMS cohort reported a CCE. These
data suggest that 55.2% of Americans over the age
of 70 with dementia, equating to approximately 1.8
million elderly adults, would not report having a
CCE. Subjects with dementia had a mean age of
84.3 years (SE: 49, range: 70–110). The mean
education level was 10.3 years (SE: 31, range: 0–17
years). The median net worth was $35,200 with a
range from 2$17,000 to $6,040,000. Additional
demographic factors for these 297 subjects are
presented in table 1.

Informants for the subjects with study-confirmed
dementia reported knowing the subjects on average
for 50.3 years (SD 17.7; n5 289). Among informants
for the entire ADAMS cohort (n5 856), 427 reported
living with the subject, 135 reported seeing or talking
with the subject daily, and 147 reported seeing or talk-
ing with the subject several times a week. Only 10
reported seeing the subject less than once per month.

The most common community physician diagno-
ses applied to subjects and their families were demen-
tia (31.6%) and Alzheimer disease (28.8%), followed
by strokes or TIAs (17.3%), don’t know (8.9%),
other causes (8.3%), and normal aging (2.3%). Fam-
ily medicine and internal medicine physicians per-
formed the majority (n 5 85; 60.5%) of the CCEs,
followed by neurologists (n 5 30; 21.5%) and psy-
chiatrists (n 5 11; 8.7%).

Among subjects with study-confirmed dementia,
those with a history of a CCE did not differ signifi-
cantly in race, education, marital status, level of

functional disability, or net worth from subjects with
dementia without a reported CCE (table 1). There
were nonsignificant trends toward younger age and
female sex for those receiving a CCE. Participants
with study-confirmed dementia who received CCEs
were more likely to have fewer living children and
were less likely to have a child living within close
proximity. Subjects who reported a history of a
CCE were more impaired on the MMSE, DSRS,
and CDR.

Multivariable logistic regression was used among
ADAMS subjects with dementia (n5 297) to under-
stand the combined effects of these factors in predict-
ing CCEs (table 2). Among all demographic factors,
only currently being married (p 5 0.031) was associ-
ated with an increased likelihood of receiving a CCE.
There was a nonsignificant associative trend between
likelihood of receiving a CCE and nonwhite race (p5
0.076) and a trend of lower likelihood of CCE seen
with age between 80 and 89 (p5 0.08). Higher CDR
scores also predicted a greater likelihood of CCE.

Previous literature has suggested that the effect of
age may differ between racial categories in its influence
on accepting or declining a community cognitive eval-
uation.21 In an exploratory analysis, we did not find a
significant interaction between “age 70–79 and race
category” (95% confidence interval [CI]: 0.83,
34.79) and “age 80–89 and race category” (95% CI:
0.88, 27.90). Marital status remained significant (95%
CI: 1.34, 6.77) in this exploratory model.

DISCUSSION This study provides insight into the
current status of clinical cognitive evaluations on
a national scale. Only a small minority of
community-dwelling individuals older than 70
years receives a clinical cognitive evaluation for
thinking and memory concerns. Remarkably, only

Table 1 Continued

Characteristic

No. of ADAMS subjects
with dementia
(n 5 297)

Sample-weighted intragroup
(n 5 145) proportions (%)
for dementia1 subjects
with a CCE

Sample-weighted intragroup
(n 5 152) proportions (%)
for dementia1 subjects
without a CCE

Sample-weight adjusted
statistical significance
between subjects
with and without CCEs

MMSE (raw score) 13.5 17.9 t 5 3.21, p 5 0.003

CDR statusc

Very mild dementia
(CDR <1)

52 7.9 33.2 x2 5 12.894, p , 0.0001

Mild dementia (CDR 5 1) 99 23.1 42.0

Moderate dementia
(CDR 5 2)

63 22.3 13.0

Severe dementia (CDR ‡3) 82 46.7 11.8

Abbreviations: ADAMS 5 Aging, Demographics, and Memory Study; CCE 5 clinical cognitive evaluation; CDR 5 Clinical Dementia Rating; DSRS 5 Demen-
tia Severity Rating Scale; MMSE 5 Mini-Mental State Examination.
a n 5 295.
b n 5 293.
c n 5 296.
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approximately 5% of those 70 years or older with
CIND and less than half of those with frank
dementia report receiving a CCE. As expected,
more severe dementia as indicated by performance
on the CDR, DSRS, and MMSE was associated
with an increased likelihood of receiving a CCE.
The low rate of cognitive assessment in our cohort
cannot be attributed solely to primary physicians,
or to family members. Both are likely to
contribute. Although we hypothesized that lower
socioeconomic status would be associated with a
lower rate of receiving CCEs, we found no
differences in net worth in subjects with dementia
with and without CCEs.

Our findings are consistent with previous studies
that suggest dementia may be markedly underrecog-
nized even among elderly patients who receive regular
primary care.3 This trend is likely driven by multiple

factors including physician-specific factors, patient
and family factors, and broader societal- and
systems-based practices. Physician-reported barriers
to making a dementia diagnosis include poor recog-
nition of dementia symptoms, physician appoint-
ment time constraints, and therapeutic pessimism
that may lead to a lower prioritization of cognitive
complaints and subsequent diagnostic evaluation.26

Brief, office-based cognitive instruments may also
have variable sensitivity in different patient popula-
tions making recognition of dementia more
challenging.27

Our results are also consistent with a previous
community-based study of individuals over the age
of 65 in which 47.7% of individuals screening posi-
tive for dementia declined further cognitive assess-
ment.21 Older age and African American race were
noted to be risk factors for declining a dementia eval-
uation in that study although neither showed a sig-
nificant association with CCEs in our study. This
may relate to differences in cohort characteristics.

Being married was associated with a greater likeli-
hood of receiving a CCE. There are several potential
explanations for this finding. Family detection of cog-
nitive change is likely to be higher in married couples,
and spouses may feel more comfortable than children
in raising their concerns with a health care provider. A
previous study has demonstrated that informants who
live with a cognitively impaired family member more
accurately describe memory impairments than in-
formants who live separately.28 Marriage may be asso-
ciated with increased health care utilization although
prior studies show mixed findings regarding this pos-
sibility.23,29 It is also possible that unmarried elderly
patients may be more reluctant to divulge cognitive
concerns to their physician out of concern for the
impact such a disclosure might have on their overall
autonomy. Our bivariate and multivariable analyses
suggest that the number and proximity of living chil-
dren is no substitute for a spousal caregiver when it
comes to seeking medical care for cognitive impair-
ment in a loved one.

A limitation of our study design is the reliance on
the report of informants who may have variable de-
grees of interaction with a given study participant.
Asking informants to think back to a remote physi-
cian encounter also introduces the possibility of recall
bias. Similar to other cohort studies,30 we used both
passive (informant report) and active (ADAMS eval-
uation) case ascertainment methods. It should be
noted, however, that informant report of a CCE
was not corroborated through a review of patient re-
cords and hence represents a potential limitation of
our study design. Nevertheless, these informant rec-
ollections reflect real-world understanding of medical
explanations given for a family member’s cognitive

Table 2 Multivariable logistic regression model (n 5 297)

Odds ratio (95% CI)

Demographic factors

Age, y

70–79 1.51 (0.62–3.69)

80–89 0.44 (0.17–1.10)

Sex, female 1.75 (0.73–4.22)

White race 0.46 (0.20–1.08)

Education, y

<12 0.97 (0.38–2.50)

12 0.73 (0.20–2.66)

Currently married 2.63 (1.10–6.35)a

Net worth

Quartile 1 0.56 (0.25–1.23)

Quartile 2 1.24 (0.39–3.96)

Quartile 3 0.97 (0.35–2.68)

Children living within 10 miles

Have children but none living within 10 miles 1.01 (0.36–2.84)

‡1 child living within 10 miles 0.63 (0.22–1.76)

Nagi disability score

1–4 0.62 (0.16–2.38)

5–7 0.35 (0.07–1.81)

8–10 0.32 (0.07–1.48)

CDR stage

1 2.49 (0.89–7.00)

2 14.24 (3.33–61.02)a

3 24.20 (6.27–93.32)a

Model fit Model F 5 3.06, p 5 0.038; df 5 27

Abbreviations: CDR 5 Clinical Dementia Rating; CI 5 confidence interval.
Reference categories: age 90 years or older, male sex, nonwhite race, $12 years of edu-
cation, not currently married, net worth quartile 4 (highest net worth), no living children, Nagi
disability score of 0, CDR score of ,1.
ap , 0.05.
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decline and remain likely to inform family decision-
making. We did not collect detailed information from
physician records regarding the exact clinical present-
ing signs and symptoms that led to CCEs. It is not
known to what degree the specific elements and de-
tails of these community evaluations altered the post-
evaluation likelihood of receiving a physician
diagnosis of dementia. For this reason, we cannot
draw inferences about the quality of evaluations con-
ducted and their association with patient-specific
factors.

In the appropriate clinical context, CCEs offer sig-
nificant health care utility including improved short-
term cognitive and functional outcomes,31,32 reduced
long-term nursing home placement,33 and overall
cost-effective care.34 A lower likelihood of receiving
a CCE may also adversely affect the control of con-
tributing coexisting medical illnesses such as diabetes
and hypertension, and likely leads to the underdiag-
nosis of remediable factors associated with cognitive
problems, thus leading to potentially preventable dis-
ability. Early recognition and evaluation of dementias
in affected individuals may encourage family mem-
bers to take a more active role in direct caregiving
including (1) helping with day-to-day tasks such as
ensuring correct medication administration, (2) pre-
venting poly-pharmacy and other iatrogenic measures
that increase the risk of delirium, and (3) in directing
discussions about long-term goals of care including
the need for other routine but potentially challenging
diagnostic and therapeutic interventions such as
screening colonoscopy and/or cardiac stress testing.

In January 2011, Medicare coverage under the
Affordable Care Act expanded to include an annual
wellness visit that requires a screening to assess cogni-
tion. The Alzheimer’s Association has published
guidelines for these annual wellness visits and a list
of suggested cognitive screening tools for health care
providers to consider.35 Routine screening protocols
aimed at making early diagnoses of dementing con-
ditions also carry the potential risk of false-positive
diagnoses that are likely to harm quality of life. The
risk of false-positive diagnoses must be weighed care-
fully given that there is no convincing evidence to
date that routine screening for dementia improves
aggregate health outcomes.4 The efficacy of dementia
screening measures, however, is likely to be stronger if
applied to a sample known to be at risk of cognitive
decline. Our study did not explore the specific utility
of CCEs in different clinical settings and hence we
cannot draw more definitive conclusions about
screening protocols for dementia, the pros and cons
of which are well-reviewed elsewhere.36,37

Despite the aforementioned limitations, our re-
sults show trends seen in a large, nationally represen-
tative sample and reflect real-world practices.

Improved understanding of the variability seen in
current care models may lead to more effective and
equitable use of emerging dementia resources. Our
results, however, suggest that future studies directed
toward investigating the perceived utility of cognitive
evaluations among patients, families, and health care
providers are needed to improve the utilization of
clinical cognitive evaluations and the aggregate care
of older individuals at risk of dementing diseases.
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