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Abstract Introduction: Dementia is a prevalent condition in older adults associated with decline in cognitive
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and functional abilities and substantial burden. This study assessed the prevalence and impact of
subjective memory impairment in the United States.
Methods: The 2011 to 2014 National Health and Nutrition Examination Survey, a population-based,
nationally representative survey, was analyzed. Data included medical examinations, self-reported
cognitive and functional limitations, and health care utilization over 1 year. Participants were aged
�65 years and completed both interview and medical examination components. Descriptive analyses
of patient characteristics were performed, and complex survey regression models were used to test
associations.
Results: Of 2431 survey participants included, 53.1% had no memory impairment, 40.1% had
early-stage memory impairment, and 6.6% had late-stage memory impairment. In adjusted analyses,
late-stage versus no impairment was associated with more functional limitations (odds ratio
[OR]5 7.26, P, .001), greater health care utilization (OR5 2.46, P, .001), and higher likelihood
of seeing a mental health specialist (OR 5 3.06, P 5 .001).
Discussion: Consistent with previous research, individuals with late-stage memory impairment had
significantly greater functional limitations and higher health care utilization versus individuals with
early-stage or no memory impairment.
� 2017 The Authors. Published by Elsevier Inc. on behalf of the Alzheimer’s Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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1. Introduction

Dementia is a collection of symptoms including memory
loss, personality change, and impaired intellectual functions
resulting from disease or trauma to the brain. In 2016, an esti-
mated 47 million people worldwide were living with demen-
tia [1]. Alzheimer’s disease (AD) is the most common cause
of dementia, affecting approximately 5.4 million individuals
in 2016 in theUnitedStates, ofwhich an estimated 5.2million
are aged �65 years [2,3]. AD is a disease characterized by
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memory loss and degeneration of mental abilities that are
serious enough to interfere with daily activities [2].

AD is the sixth-leading cause of death in the United
States, and most patients live an average of 8 years after their
symptoms become noticeable; however, the range in sur-
vival is between 4 and 20 years due to the influence of
age, genetics, and lifestyle [2]. Because of the costs of health
care, long-term care, and hospice for individuals with AD
and other dementias, the economic burden of AD/dementia
is substantial. In 2016, total direct costs for all individuals
with AD/dementia in the United States are estimated at
$236 billion;Medicare andMedicaid will cover an estimated
at $160 billion (68%) of these costs [2]. Among Medicare
beneficiaries (aged �65 years) with AD/dementia, 2015
imer’s Association. This is an open access article under the CC BY-NC-ND
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per-person total Medicare health care payments ($49,126)
were over three times higher than Medicare spending for
Medicare beneficiaries without AD/dementia ($15,550) [2].

In patients with AD, the progression of symptoms from
mild to moderate to severe varies from person to person;
however, disease progression is associated with a decline
in cognitive and functional abilities. In the more advanced
stages of dementia, patients are reported to need help with
basic activities of daily living (ADLs), such as bathing, dres-
sing, eating, and using the bathroom. Patients with advanced
disease also lose their ability to communicate, fail to recog-
nize loved ones, and often become confined to bed and
reliant on full-time caregiving [2].

Studies indicate that many individuals report mild cogni-
tive impairment (MCI), subjective memory impairment, and
functional complaints years before the development of
dementia and AD [4,5]. MCI, which entails mild but
measureable changes in cognitive function and is thought
to be an intermediate stage in the trajectory from normal
cognition to dementia, affects approximately 15% to 20%
of individuals aged �65 years [2,6]. Individuals with MCI,
particularly those with MCI that involves memory
impairment, progress to dementia at a higher rate than
individuals with normal cognition [6]. In addition, self-
reported cognitive and functional disabilities have been
linked to poor outcomes in healthy adults [7]. Therefore, it
is important to have knowledge about the prevalence and
magnitude of memory impairment, as early diagnosis might
delay further memory loss and disease progression. Howev-
er, there is a paucity of published data describing population-
based, nationally representative prevalence of memory
impairment and associated functional limitations in US
adults aged �65 years.

In 2011, the National Health and Nutrition Examination
Survey (NHANES), a population-based health survey of
noninstitutionalized US residents, introduced a new question
to capture difficulty in memory or confusion. With the inclu-
sion of this question in NHANES, the severity of impair-
ment, which has often been difficult to assess, can now be
evaluated at a population level. To our knowledge, studies
evaluating the prevalence and magnitude of memory impair-
ment using the NHANES data have not been published. To
support broader understanding of dementia severity using
nationally representative, self-reported data, this study
aimed to estimate the prevalence of memory impairment
and functional limitations by severity and to investigate
the associated risk with health care resource utilization
(HRU) in the US population.
2. Methods

2.1. Study design and data source

A retrospective analysis using cross-sectional survey
data was conducted to assess the prevalence and impact
of memory impairment and functional limitations by
severity. NHANES, a program of studies conducted by
the National Center for Health Statistics (NCHS), evaluates
the health and nutritional status of a representative sample
of about 5000 US adults and children each year. The
NHANES program began in the early 1960s as a series of
surveys focusing on different population groups or health
topics, and in 1999, the survey became a continuous
program [8]. NHANES data are used by federal agencies,
research organizations, universities, health care providers,
and educators for a variety of purposes (e.g., research across
a wide variety of diseases, tracking trends related to
policies, prevention programs, education programs, and
developing national standards for such measurements as
height, weight, and blood pressure) [8].

NHANES participants are selected by a complex, multi-
stage probability design that combines interviews at the
participant’s home followedbyphysical examinations at amo-
bile examination center. The NHANES interview includes
demographic, socioeconomic, dietary, and health-related
questions. The examination component consists of medical,
dental, and physiological measurements and laboratory tests
administered by medical personnel. NHANES was approved
by the NCHS Research Ethical Review Board, and this anal-
ysis was conducted using deidentified, publicly available data.
2.2. Participant selection

For the purposes of this study, NHANES participants
aged �65 years who completed both interview and medical
examination components for the 2011 to 2014 survey years
were selected.
2.3. Outcome measures
2.3.1. Identification of memory impairment and severity
Participants with a positive response to the question

“During the past 7 days, how often have you had trouble
remembering where you put things like keys or wallet?”
were considered to have memory impairment. Possible
responses to this question included “never,” “about once,”
“2 or 3 times,” “nearly everyday,” “several times a day,”
“refused,” and “don’t know.” With medical expert opinion,
based on response, participants were grouped into impair-
ment severity categories as displayed in Table 1.

2.3.2. Functional limitations
Self-reported functional limitations in NHANES were

evaluated similarly to previous research [9]. Functional abil-
ities were assessed using standardized questions in multiple
functional domains, including ADLs (eating/dressing),
instrumental activities of daily living (IADLs) (managing
money/doing chores around the house/preparing meals),
and social interaction activities (participating in social activ-
ities such as meetings or visiting friends). Possible responses
for all functional domain questions included “no difficulty,”



Table 1

Memory severity impairment using NHANES 2011–2014memory question

During the past 7 days, how often have you

had trouble remembering where you put

things like keys or wallet?

Memory impairment

classification

Never Never

About once Early stage

2 or 3 times

Nearly everyday Late stage

Several times a day

Refused Refused

Don’t know Don’t know

Abbreviation: NHANES, National Health and Nutrition Examination

Survey.
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“some difficulty,” “much difficulty,” or “unable to do.” Par-
ticipants who reported “much difficulty” or “unable to do”
on �1 task within that domain were identified as having a
functional limitation.

2.3.3. Patient demographics and clinical characteristics
Demographic characteristics included age, gender, race/

ethnicity, body mass index (BMI), household income, and
education level. Self-reported medical comorbidities were
also assessed. Participants were classified as having 0 or
11 comorbidities based on self-report of the following com-
mon chronic diseases/events: angina, arthritis, hypertension,
coronary heart disease, heart attack, congestive heart failure,
stroke, liver disease, diabetes, cancer, chronic pulmonary
disease/emphysema, and asthma. Use of prescription
medications for antidementia treatment (i.e., donepezil, riva-
stigmine, galantamine, and memantine) were assessed for
each participant based on self-reports. In addition, the
following concomitant medications were assessed: anticoag-
ulants, antiplatelets, nonsteroidal anti-inflammatory drugs,
antihistamines, prostate anticholinergics, medications for
dyslipidemia, antidiabetics, antihypertensives, antiepilep-
tics, antipsychotics, antiemetic neuroleptics and stimulants,
medications for Parkinson’s disease, antidepressants, benzo-
diazepines, narcotics, hormones, and other prescription
medications. Because of data availability, estimates for
prescription drug use were limited to the 2011 to 2012
survey. Self-reported current health status and current health
status compared to 1 year ago were also captured.

2.3.4. Health care resource utilization
Frequency of HRU over 1 year and occurrence of mental

health specialist visits (yes/no) were assessed. Measures of
HRU included emergency services, outpatient services, hos-
pitalizations, clinic use, and physician visits as collected in
the surveys. The numbers and percentages of patients
receiving each type of care were examined. In addition,
the number of times health care was received over the past
year, time since the last health care visit, overnight hospital-
ization, and having seen a mental health professional in the
past year were captured.
2.4. Statistical analysis

NHANES 1999 to 2010 and 2011 to 2012 Analytic
Guidelines were followed to determine the appropriate sur-
vey sample weights for analyses, combining 2-year weights
to analyze multiyear samples, variance estimation, and
appropriate procedures for subsetting the NHANES data
[10,11]. Nationally representative estimates of the civilian
noninstitutionalized US population were estimated using
the year 2000 population census, and corresponding
correctly adjusted sampling weights developed by the
Centers for Disease Control and Prevention were applied.
Descriptive analyses were conducted to assess patient
characteristics and included mean values and variance
estimations for the continuous variables of interest and
frequency distributions for the categorical variables.
Differences between groups were analyzed using t-tests
and chi-square tests as appropriate, following NHANES sta-
tistical guidelines. Separate analyses to calculate the risk of
HRU in early- and late-stage impairment versus no impair-
ment were conducted using analytical procedures (i.e., sur-
veylogistic and surveyreg) to account for the complex
sampling design of NHANES. The association between
HRU (including seeing a mental health specialist and over-
night hospitalization), prevalence of functional limitations,
and level of memory impairment were assessed using
weighted logistic regression (specifically, surveylogistic),
with adjustments for age, gender, race, education, congestive
heart failure/heart disease (coronary artery disease), diabetes
mellitus, and BMI. The odds ratio between early- and late-
stage impairment versus no impairment and HRU and
functional limitations was also assessed.
3. Results

3.1. Participant characteristics

Of the 2556 participants aged�65 years from the 2011 to
2014 surveys, a total of 2431 meeting further inclusion
criteria were included in these analyses, of whom 1102
reported some trouble remembering. The weighted preva-
lence of memory impairment among individuals aged
�65 years was 47% (standard error [SE] 5 1.39). This
rate translates to 19,251,817 individuals in the United States
with memory impairment. Based on responses to the ques-
tion on difficulty with remembering, 53.1% of survey partic-
ipants were categorized as having no memory impairment,
40.1% were classified as having early-stage memory impair-
ment, and 6.6% were classified as having late-stage memory
impairment. Participants with late-stage impairment were
significantly more likely to have used a proxy respondent
in NHANES (14.26%) versus participants with no impair-
ment (2.42%) and participants with early-stage impairment
(1.40%) (P , .001).

There were significant differences observed among the
three memory impairment groups on participant characteris-
tics. As shown in Table 2, mean age was highest among



Table 2

Demographic characteristics by severity of memory impairment

classification

Characteristic

No memory

impairment

Memory impairment

P-valueEarly stage Late stage

Age

Mean (SE) 72.59 (0.20) 73.42 (0.18) 74.53 (0.54) ,.0001

Age group (%)

65–74 years 64.26 53.91 46.50 ,.0001

75–80 years 35.74 46.09 53.50

Female (%) 52.31 59.77 58.80 .0266

Race (%)

Caucasian 77.07 81.33 71.82 .0012

Black 9.54 7.19 7.43

Other 13.39 11.48 20.75

Comorbidity index

Mean (SE) 2.27 (0.08) 2.54 (0.07) 3.0 (0.17) .0001

Median household income (%)

,$20,000 per year 18.92 19.41 25.49 .1385

,$20,000–$55,000

per year

40.91 43.71 40.54

.$55,000 per year 36.34 33.80 24.86

Missing 3.82 3.08 9.11

Education level (%)

Not completed

high school

19.67 20.47 35.15 .0075

High school

graduate

21.39 23.21 25.53

Some college 31.02 28.64 20.85

College graduate 27.84 27.65 17.00

BMI groups (%)

Normal (,25) 26.38 29.16 38.62 .0918

Overweight (25–29) 35.32 35.97 33.04

Obesity (�30) 35.71 33.13 23.64

Abbreviations: SE, standard error; BMI, body mass index.
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individuals with late-stage impairment, and, relatedly, more
individuals with late-stage impairment were aged between
75 and 80 years versus individuals with early-stage and no
impairment (P, .001). Mean number of reported comorbid-
ities was higher in the late-stage group versus the groups
with early-stage and no impairment (P , .001). The late-
stage group was also more likely not to have completed
high school and less likely to have graduated from college
versus the other groups.

3.2. Functional limitations

Fig. 1 shows the prevalence of functional limitations
(ADLs, IADLS, social interactions) by severity of memory
impairment. In all three functional areas, limitations were
significantly greater in the late-stage group. In general,
there was limited functional impairment in the groups
with no memory impairment and early-stage memory
impairment.

3.3. Medical comorbidities and medication use

The percentage of participants with the 10 most
commonly reported medical comorbidities by memory
impairment severity are presented in Fig. 2. Significant group
differences were observed on the percentage of survey partic-
ipants who reported arthritis, coronary heart disease, myocar-
dial infarction, stroke, and cancer/malignancy (all P, .050).
With the exception of cancer/malignancy, these conditions
were most commonly reported in the late-stage group.
When comparing the early- and late-stage impairment
groups, significant differences were observed on percentage
of survey participants having arthritis (58.69% vs. 69.96%;
P 5 .017), congestive heart failure (9.16% vs. 16.79%;
P 5 .021), myocardial infarction (9.13% vs. 18.08%;
P 5 .032), and stroke (9.39% vs. 20.66%; P 5 .026).

The percentage of participants with the 10 most
commonly reported concomitant medications by memory
impairment severity are presented in Fig. 3. Significant
group differences were observed on the percentage of partic-
ipants who reported use of antidepressants, antiplatelets,
antiepileptics, and hypnotics (all P, .050). For each of these
medication classes, the late-stage group reported the highest
percentages of use. When comparing the early- versus late-
stage impairment groups, significant differences were
observed on use of antidepressants (23.12% vs. 41.04%;
P 5 .049), antiplatelets (5.82% vs. 20.47%; P 5 .021), and
antihistamines (3.20% vs. 1.35%; P 5 .036). Significantly
greater use of two antidementia treatments (i.e., donepezil
and memantine) was observed in the late-stage group,
although use of antidementia medication was generally
low in this group. Self-reported use of donepezil and mem-
antine was 1.1% and 0.35%, respectively, in the no impair-
ment group; 1.18% and 0.11%, respectively, in the early-
stage group; and 13.71% and 8.26%, respectively, in the
late-stage group.
3.4. Current health status and current health status
compared to 1 year ago

Participants were asked to assess their current health
status. The percentage of participants who rated their
current health as “good,” “very good,” or “excellent” was
36.65% in the no impairment group, 35.44% in the early-
stage group, and 27.85% in the late-stage group. The
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percentage of participants who rated their current health as
“fair” or “poor” was 8.79% in the no impairment group,
9.50% in the early-stage group, and 18.40% in the late-
stage group. The remaining percentage of participants in
each group did not have current health status information.
Participants also reported how their current health status
compared with their health status 1 year ago. Most partic-
ipants in each memory impairment group reported that
their health status was the same as 1 year ago (72.65%
no impairment group; 70.52% early-stage group; 62.47%
late-stage group). The percentage of participants who re-
ported worse health compared to a year ago was 12.87%
in the no impairment group, 13.78% for the early-stage
group, and 22.58% for the late-stage group.
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3.5. Health care resource utilization

In the previous year, participants in all memory impair-
ment severity groups most often sought health care in
physician office/health maintenance organization settings
(81.15% no impairment group; 84.75% early-stage group;
72.87% late-stage group), followed by clinic/health center
settings (12.46% no impairment group; 10.42% early-stage
group; 19.45% late-stage group). For all groups, hospital
emergency rooms and outpatient departments were rarely
used for routine health care. Among respondents with an
overnight hospitalization, the mean number of overnight
hospitalizations was significantly higher for the late-stage
group (1.97, SE 5 0.37), followed by the no impairment
No impairment

Early-stage

Late-stage

mpairment. Abbreviation: NSAID, nonsteroidal anti-inflammatory drug.
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(1.44, SE 5 0.06) and early-stage groups (1.28,
SE 5 0.06), P 5 .034.
3.6. Association of memory impairment severity and
health care resource utilization and functional limitations

Adjusted logistic regression analyses examined the as-
sociation between severity of memory impairment and
overnight hospitalization in the previous year, the number
of times health care was received in the previous year, use
of a mental health professional in the previous year, and
prevalence of functional limitations (Table 3). There
were no significant differences in the odds of overnight
hospitalizations between the no impairment group and
either the early-stage or late-stage groups. No impairment
versus late-stage impairment was significantly associated
with the number of times health care was received over
the past year (odds ratio [OR] 5 2.46, P , .001). Howev-
er, early-stage memory impairment was not significantly
associated with number of times health care was received
over the past year when compared with no impairment
(OR 5 1.04, P 5 .691). Compared to the no impairment
group, the early-stage group was 1.54 (P 5 .070) times
more likely to see a mental health specialist, and the
late-stage group was 3.06 (P 5 .001) times more likely
to see a mental health specialist. In terms of functional
limitations, compared to the no impairment group, the
Table 3

Logistic regression analyses of the association betweenmemory impairment

and health care resource utilization and function limitations

Outcomes N

Adjusted

odds ratio*

95% confidence

interval

P-value

Lower

limit

Upper

limit

Overnight hospitalization

Early-stage versus

no impairment

2180 1.29 0.98 1.68 .0576

Late-stage versus

no impairment

1465 1.27 0.72 2.23 .3908

Number of time health care received in the past year

Early-stage versus

no impairment

2179 1.04 0.86 1.25 .6908

Late-stage versus

no impairment

1463 2.46 1.72 3.54 ,.0001

Saw a mental health specialist in the past year

Early-stage versus

no impairment

2180 1.54 0.95 2.50 .0694

Late-stage versus

no impairment

1464 3.06 1.53 6.14 .0011

Functional limitations

Early-stage versus

no impairment

2180 1.32 0.93 1.87 .1106

Late-stage versus

no impairment

1465 7.26 3.34 15.78 ,.0001

*Controlling for age, gender, race, education, congestive heart failure/

heart disease (coronary artery disease), diabetes mellitus, and body mass

index.
late-stage group was 7.26 times more likely to report
functional limitations (P , .001), whereas the likelihood
of functional limitations did not differ significantly
between the no impairment and early-impairment groups
(P 5 .111).
4. Discussion

This study provides an overview of the extent of subjec-
tive memory impairment in the US population. The results
suggest that based on the NHANES survey question,
prevalence of current memory impairment among individ-
uals aged �65 years in the United States is 40% to 47%.
Participants with late-stage impairment experienced more
functional limitations compared with other impairment
groups. Participants who were classified as having late-
stage memory impairment received more health care
resources than the no impairment and the early-stage
groups. In addition, the late-stage group was significantly
more likely to visit mental health specialists compared
with the no impairment group.

These findings are consistent with previous literature
that shows the significant societal and personal economic
burden associated with HRU among individuals with
memory impairment and dementias compared with indi-
viduals with normal cognitive function. Individuals with
AD/dementia have more hospital stays, skilled nursing
facility stays, and home health care visits as other older
adults [2]. A study using data from the Health and Retire-
ment Study linked with Medicare claims from the period
2000 to 2008 found that among community-dwelling
elderly fee-for-service Medicare beneficiaries, those who
had dementia were significantly more likely than those
who did not to have a hospitalization (26.7% vs. 18.7%)
and an emergency department visit (34.5% vs. 25.4%) in
each year [12]. Fillit et al. [13] found health care utiliza-
tion and costs to be higher among patients with AD
compared with age- and gender-matched controls in a
Medicare managed care plan; excess costs were driven
by inpatient hospitalizations and use of skilled nursing
facilities. In addition, this study found that later stage
AD patients had substantially higher costs than earlier
stage AD patients.

Even among individuals with MCI whose memory
impairment is not significant enough to affect daily activ-
ities, health care utilization and costs are significantly higher
compared with individuals without MCI. Zhu et al. [14]
found that average annual costs per person for medical
care were substantially higher for participants with MCI
($6499 vs. $2969), with hospitalizations being the greatest
cost driver. Adjusted analyses from this study showed that
after controlling for other covariates, direct medical costs
were 44% higher for participants with MCI compared with
those without MCI.

Research has also shown that resource utilization and
costs increase with declining memory and cognitive
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function [2]. For example, in a study of 6991 US adults
aged �70 years who participated in the 1998 wave of
the Health and Retirement Study [15], participants were
categorized into low, moderate, or high cognitive function
groups. Participants in the low cognitive function group
had fewer physician outpatient visits but more hospitaliza-
tions, including more nights hospitalized, versus the other
groups.

Caspi et al. [15] also found that individuals in the low
cognitive function group experienced more comorbid
medical conditions. In the present study, of the 10 most
commonly reported medical comorbidities reported
by participants, prevalence for most conditions was
highest in the late-stage group. Previous research has
shown that comorbid medical conditions are more
common among individuals with AD/dementia. For
example, analyses of the National 5% Sample Medicare
Fee-for-Service Beneficiaries data for 2014 [2] showed
that Medicare beneficiaries with AD/dementia are more
likely than those without AD/dementia to have other
chronic conditions. Furthermore, individuals with AD/
dementia and comorbid conditions incur higher health
care costs. Analyses of annual per-person Medicare
payments for seven conditions (coronary artery disease,
diabetes, congestive heart failure, chronic kidney dis-
ease, chronic obstructive pulmonary disease, stroke,
and cancer) showed that Medicare beneficiaries with
dementia had higher average per-person payments in all
categories (hospital care, physician care, skilled nursing
facility care, home health care, hospice care) with the
exception of hospital care payments for individuals
with congestive heart failure, compared with Medicare
beneficiaries without dementia [2].

In our study, significantly greater functional limitations
(ADLs, IADLs, and social interactions) were observed in
the late- versus early-stage memory impairment and no
impairment groups, although adjusted results showed that
only the comparison between the last-stage and no impair-
ment groups differed significantly. Previous research has
shown that functional limitations can be observed early
in the course of cognitive and memory decline [16]. A
recent systematic literature review of 37 studies [17]
assessed IADL deficits (e.g., problems with medication
intake, telephone use, keeping appointments, finding
things at home, and using everyday technology) in patients
with MCI compared with patients with normal cognition
or dementia. In this review, all but two studies found
IADL deficits in patients with MCI compared with control
subjects without cognitive impairment. In general, patients
with MCI had intermediate functional performance
between healthy controls and patients with mild AD,
particularly in more complex tasks with high cognitive
demand [17]. Another population-based US study
estimated the prevalence of self-reported confusion or
memory loss over the previous 12 months among adults
aged �60 years using the cognitive decline module in
the 2011 Behavioral Risk Factor Surveillance System
(BRFSS) survey [18]. Results showed that 12.7% of
respondents responded affirmatively to a question about
whether they had experienced increased confusion or
memory loss in the preceding 12 months; of these,
35.2% reported that they had experienced functional diffi-
culties as a consequence of their confusion or memory loss
[18]. In our study, 62.35% of respondents classified as
having late-stage impairment and 22.81% of respondents
classified as having early-stage impairment responded
“yes” to this same question in the NHANES survey
compared with only 6.63% of respondents classified as
having no impairment (P , .001).

In summary, functional limitations and HRU are sub-
stantial in late stages of dementia and increase with
cognitive and memory decline, although functional limi-
tations and increased HRU can be observed even in early
stages of impairment. Currently, 1 in 9 people aged
�65 years (11%) in the United States has AD, and given
the anticipated increase in the number of older adults,
projections suggest that the burden of AD will increase
substantially in coming decades [3]. Therefore, early
recognition of impairment or functional deficits is essen-
tial for clinical practice and the identification of individ-
uals who may be at increased risk of progression to
dementia and AD. One component of the National
Alzheimer’s Project Act [19] is to identify early symp-
tomatic stages of AD. The use of brief questions such
as those used in NHANES on memory or functional lim-
itations may serve as indicators of health status for health
care practitioners [9], and early interventions may help to
delay progression of memory impairment and, conse-
quently, functional limitations. Previous research sup-
ports the use of self-reported health status measures,
which correlate with both objective health status and
mortality [20,21].
4.1. Limitations

Some study limitations should be noted. Information
specific to dementia is not captured as part of the NHANES
survey; therefore, the question used in this study to assess
memory impairment is only a proxy that provides some
initial insight into the extent of memory impairment in
the US population. Study results did show that antidemen-
tia medication use was higher among the late-stage mem-
ory impairment group, which helps to corroborate the
severity of memory impairment. Trends from clinical
practice show that patients with memory complaints are
prescribed antidementia treatment despite a lack of diag-
nosis or years before a diagnosis is made [22]. Further
research is needed to understand the association between
the use of this measure of memory impairment severity
in NHANES surveys and clinical assessments of cognition
and memory function.
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In addition, NHANES is based on self-reported infor-
mation, which may be subject to recall bias and even
more so in a population with memory complaints. Howev-
er, it is important to note that self-reported health status is
common in population-based health assessments (e.g.,
NHANES, BRFSS). In NHANES, respondents may use
proxies for certain components of the assessment,
including the family interview, sample person (SP) ques-
tionnaire, and the computer-assisted personal interviewing
(CAPI) component of the mobile exam center (MEC)
assessment. In our study, participants in the late-stage
memory impairment group were significantly more likely
to have a proxy respondent for both the SP (9.73%) and
MEC CAPI (9.22%) survey components compared with
participants in the no impairment and early-stage impair-
ment groups (proxy use was 0.17% to 1.78% on any
survey component). Furthermore, respondents are also
able to answer “Don’t know” to each question and would
therefore be excluded from memory impairment classifica-
tion with this response. Finally, medication data may be
subject to misclassification, and our findings regarding
drug utilization over the study period were limited due
to the availability of medication data in only the 2011 to
2012 NHANES.
5. Conclusions

The estimated prevalence of reported memory impair-
ment among individuals aged �65 years in the United
States is 40% to 47%. Consistent with previous research,
individuals with late-stage memory impairment had signif-
icantly greater functional limitations and higher health
care use compared with individuals with no or early-
stage memory impairment. NHANES assesses a large
representative sample of the US population and includes
brief questions on memory or functional limitations that
may serve as indicators of health status. Such information
may help with early identification of dementia and earlier
access to available treatment, education, and support
services for individuals with dementia, their families,
and their caregivers.
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RESEARCH IN CONTEXT

1. Systematic review: Authors reviewed literature on
US population–based estimates of memory impair-
ment among older adults, the economic burden of
memory impairment, and the association of memory
impairment severity on functional abilities and
health care resource use.

2. Interpretation: Based on a National Health and Nutri-
tion Examination Survey (NHANES) survey ques-
tion, estimated US prevalence of subjective
memory impairment among individuals aged
�65 years is 40% to 47%. Participants with late-
stage impairment experienced more functional lim-
itations and health care use versus other impairment
groups, which is consistent with previous research.

3. Future directions: Information specific to dementia is
not captured as part of the NHANES survey; there-
fore, the question used in this study to assess memory
impairment and severity is a proxy that provides
some initial insight into the extent of memory impair-
ment in older US adults. Further research is needed to
understand the association between this measure of
memory impairment and clinical assessments of
cognition and memory function.
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