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Why was the cohort set up?

The population worldwide is ageing. In the USA, the large

baby-boom cohorts born 1946–64 are now reaching the

ages at which risks of disability and use of long-term serv-

ices and supports are substantial. There is also growing

recognition that daily life for older adults depends not only

on their physical, cognitive and sensory reserves but also

the environments in which they live.

The National Health and Aging Trends Study (NHATS)

was initiated by the U.S. National Institute on Aging (NIA) in

2008 to guide efforts to reduce disability, maximize health

and independent functioning and enhance quality of life at

older ages. The panel study is designed to answer new ques-

tions about how population-level disability trends change and

how individual-level dynamics in late-life functioning unfold

as the U.S. population ages. Additionally, the study facilitates

investigation of differences in trends and trajectories for vari-

ous at-risk subgroups and deeper understanding of the conse-

quences of disability from age 65 through to the end of life.

NHATS conducts annual in-home interviews with over

8000 older adults living in the USA. For individuals who

die, an interview about the last month of life (LML) is con-

ducted with a knowledgeable informant. NHATS also gen-

erates the National Study of Caregiving (NSOC) sample,

which characterizes caregiving experiences of family and

unpaid caregivers of NHATS participants.

NHATS is funded through a cooperative agreement

with NIA. The study has been led by faculty from the

Johns Hopkins University Bloomberg School of Public

Health and the Institute for Social Research at the

University of Michigan, with scientific input from a multi-

disciplinary group of co-investigators and two advisory

groups. Westat, a research firm with expertise in data col-

lection and management, conducts the fieldwork.

Who is in the cohort?

Initial sample selection

The initial sample was drawn from the enrolment file for

Medicare, which provides health insurance for approxi-

mately 96% of US adults aged 65 and older. The remaining

4% of older adults include those who opt to defer enrol-

ment (often because they have employer-provided insur-

ance) and individuals who do not meet programme

eligibility criteria (often related to residency requirements).

Cases were sampled for Round 1 (2011) in three stages:

(i) 95 counties (or groups of counties) were sampled from

the contiguous USA; (ii) 655 ZIP codes were then sampled

within selected counties; and (iii) 12 411 beneficiaries age

65 and older, enrolled as of 30 September 2010, were then

sampled within selected ZIP codes and released to the field.

For the last step, individuals at older ages and Black indi-

viduals were sampled at higher rates than other groups.

Oversampling by age and race was incorporated into the

design to provide ample statistical power to analyse trends

by 5-year age groups and comparisons between Black and
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non-Black subgroups over time. Of the 8245 participants

in 2011, over 40% were ages 80 or older and about 20%

self-identified as Black or African American.1

Periodic replenishment

NHATS is replenished periodically to provide a refreshed

nationally representative cohort of the Medicare popula-

tion aged 65 and older at regular intervals. In Round 5

(2015), a new sample of beneficiaries, aged 65 and older as

of 30 September 2014, was introduced (using the same

sampling approach, including oversampling) to restore the

panel to original sizes by age and race groups.2 When

added to survivors from the original panel, these samples

form the 2015 cohort (initial n¼8038).

How often have they been followed up?

Interviews are conducted annually from approximately May/

June-October/November. For the 2011 cohort, eight rounds

(2011–18) have been collected thus far. For the 2015 cohort,

four rounds (2015–18) have been collected. Figure 1 shows

2015 (=A) 
Living  
n=3856; a=165 
RR=95.9%

2015  
Deceased  
n=296; a=13 
RR=95.8% 

2014  
Living  
n=4333; a=512 
RR=89.4% 

2014 
Deceased  
n=404; a=22 
RR=94.8% 

2016  
Living  
n=3395; a=567 
RR=85.7% 

2016  
Deceased  
n=206; a=10 
RR=95.4% 

Added in 2015 (Living) (=B) 
n=4182  
RR=62.8%               

2015 Cohort (=A+B) 
n=8038 
RR=72.1% 

2011 Cohort 
Added in 2011 (Living) 
n=8245  
RR=70.9% 

2012 
Living  
n=6572; a=1109  
RR=85.6% 

2013  
Living  
n=5276; a=733 
RR=87.8% 

2016 
Living  
n=3395; a=172 
RR=95.2% 

2012  
Deceased  
n=503; a=30  
RR=94.4% 

2013 
Deceased  
n=523; a=33 
RR=94.1% 

2016 
Deceased  
n=280; a=8 
RR=97.2% 

2017 
Living  
n=2953; a=148 
RR=95.2% 

2017 
Deceased  
n=276; a=17 
RR=94.2% 

2017 
Living  
n=2900; a=292 
RR=90.9% 

2017 
Deceased  
n=183; a=17 
RR=91.5% 

2016  
Living  
n=6790; a=739 
RR=90.2% 

2016  
Deceased  
n=486; a=18 
RR=96.4% 

2017 
Living 
n=5853; a=440 
RR=93.0% 

2017 
Deceased  
n=459; a=34 
RR=93.1% 

2018 
Living  
n=2614; a=102 
RR=96.2% 

2018 
Deceased  
n=231; a=4 
RR=98.3% 

2018 
Living 
n=2536; a=187 
RR=93.1% 

2018 
Deceased  
n=166; a=11 
RR=93.8% 

2018 
Living 
n=5150; a=289 
RR=94.6% 

2018 
Deceased  
n=397; a=15 
RR=96.4% 

Figure 1. NHATS sample and response rates (RR) 2011018. N, completed interviews; a, attrited cases; RR Living, living respondents with a complete

sample person or facility interview/respondents surviving since previous round; RR Deceased, deceased respondents with a complete last month of

life interview/respondents dying since previous round. RR calculations exclude the small number of cases who became ineligible for follow-up each

year (31 in 2012, seven in 2013, five in 2014, three in 2015, five in 2016, four in 2017, two in 2018).
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unweighted sample sizes, attrition and response rates through

2018 for the 2011 cohort, cases added in 2015 and the 2015

cohort.

Demographic characteristics of the cohorts

Sample weights and design variables are provided to users

at each round for each cohort.3 Sample weights are neces-

sary to adjust for differential probabilities of selection by

age and race and for potential biases from differential ini-

tial response rates and attrition over time. Sample design

variables are necessary to account for geographical cluster-

ing in the estimation of standard errors.4 When sample

weights and design variables are used, resulting estimates

are representative of successive cohorts of Medicare benefi-

ciaries aged 65 and older (e.g. starting in 2011 and in

2015).

Weighted distributions of select demographic character-

istics and unweighted sample sizes by round for each co-

hort are shown in Table 1. Comparisons with data from

Medicare and the US Census Bureau confirm close agree-

ment with NHATS by age groups and sex. Small

Table 1. Distribution of demographic characteristics of 2011 and 2015 NHATS cohorts by round and of 2010 and 2014 medicare

enrolment and census counts

NHATS Round (year) Medicare Census

Cohort/characteristic 1 2 3 4 5 6 7

(2011) (2012) (2013) (2014) (2015) (2016) (2017) 2010 2014 2010 2014

2011

n 8245 6572 5276 4333 3856 3395 2953

Ages represented 65þ 66þ 67þ 68þ 69þ 70þ 71þ 65þ 65þ 65þ 65þ
Age group

65–69 27.2 22.0 14.4 6.7 1.4 0.0 0.0 30.4 30.9

70–74 24.6 25.8 30.6 34.1 35.7 32.2 27.5 23.2 23.0

75–79 18.9 20.5 21.5 22.8 25.4 27.7 28.8 18.1 18.1

80–84 14.8 15.7 16.5 17.9 18.3 19.1 20.9 14.2 14.3

85–89 9.6 10.5 10.7 11.6 12.0 12.7 13.8 9.0 13.7

90þ 4.9 5.6 6.3 6.9 7.2 8.3 9.0 5.0 –

Sex

Male 42.9 43.0 43.0 42.9 43.0 42.5 42.6 43.2 43.1

Female 57.1 57.0 57.0 57.1 57.1 57.5 57.4 56.8 56.9

Race/ethnicity

White non-Hispanic 80.5 81.0 80.8 81.2 81.4 81.4 81.2

Black non-Hispanic 8.2 8.4 8.4 8.2 8.2 8.2 8.2

Other, non-Hispanic 6.7 6.4 6.5 6.2 6.2 6.3 6.5

Hispanic 4.6 4.2 4.3 4.4 4.3 4.0 4.1

2015

n 8038 6790 5853

Ages represented 65þ 66þ 67þ
Age group

65–69 28.9 25.2 15.5 33.0 33.2

70–74 26.2 26.8 34.1 24.3 24.0

75–79 18.5 20.2 20.8 17.2 17.1

80–84 12.8 13.2 14.4 12.4 12.5

85–89 8.4 9.1 9.2 8.1 13.3

90þ 5.2 5.6 6.1 5.1 –

Sex

Male 44.2 44.1 44.1 44.2 44.0

Female 55.8 55.9 55.9 55.8 56.0

Race/ethnicity

White non-Hispanic 77.8 78.1 78.3

Black non-Hispanic 8.2 8.2 8.1

Other non-Hispanic 7.0 6.7 6.4

Hispanic 7.0 7.1 7.2

Estimates are weighted to account for differential probabilities of selection, non-response, and attrition. Top age group for Census is age 85þ.
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differences in the youngest age group are attributable to

the approximately 6-month gap between sampling and the

start of field work.5

What has been measured?

Overview of instruments

NHATS interviews participants in their homes. At each

round a Sample Person (SP) interview is conducted, except

for those initially residing in nursing homes. The initial SP

interview takes about 2 h to complete; subsequent rounds

take about 90 min. Most sample persons respond to the SP

interview for themselves. A proxy who is familiar with the

sampled person’s routine, typically a family member, is

interviewed in instances where the sample person cannot

respond on their own.

When the sample person lives in a residential care set-

ting (nursing home, assisted living facility or other support-

ive living environment with services), a Facility

Questionnaire (FQ) is also administered to a staff person.

The FQ identifies type of place, care level, available serv-

ices and sources and amounts of payment. The FQ is trig-

gered through questions in the SP interview.

When a sample person is confirmed as deceased, typi-

cally by a family member, the Last Month of Life (LML)

portion of the SP interview is administered. LML inter-

views are typically conducted with a close family member

and focus on quality of the end of life experience.6

Overview of annual disability measures in the SP

instrument

The NHATS disability protocol includes validated measures

of the disablement process.7–10 Here we provide a brief

overview of measures collected annually (see Table 2).

Health Conditions covers self-rated health, self-reports

of diagnosed diseases and chronic conditions, hospital

stays and surgeries and a number of common clinical con-

cerns in later life including falls, depressive and anxiety-

related symptoms and sleep quality. In 2015 questions

about rehabilitation were added.

Impairments and Symptoms asks about impairments in

several body systems (breathing, upper and lower body

strength and movement, balance/coordination), pain and

fatigue, vision and hearing impairments, ability to chew/

swallow and speak/be understood.

Physical capacity measures in NHATS include both

performance-based and self-reported measures. Performance-

based measures include: balance tests; rapid chair stands;

usual walking speed; grip strength; and peak air flow.11 Self-

reports of ability by oneself, and if relevant without devices,

to carry out less and more challenging tasks (e.g. bending

over and kneeling down) are also obtained.

To assess cognitive capacity, participants first rate their

memory and then perform a memory-related activity (im-

mediate and delayed 10-word recall), respond to items re-

lated to orientation and perform a clock drawing test to

assess executive function. For proxy interviews, an eight-

item informant screener for dementia called the AD8 is ad-

ministered.12,13 Items on previous diagnosis, a score of two

or more on the AD8 and performance on orientation,

memory and clock drawing tests have been combined to

form an indicator distinguishing probable and possible

dementia.14

Details about activity limitations and participation

restrictions are also assessed. For self-care and mobility ac-

tivities, respondents are asked whether in the past month

they used specific assistive devices (e.g. grab bar, walker)

while doing a particular activity, whether they had diffi-

culty doing the activity by themselves when using named

devices, frequencies compared with a year ago and whether

they received help. For household and medical activities,

NHATS asks how the activity was carried out in the past

month (e.g. alone, with others, by others etc.) and fre-

quency compared with a year ago. If someone else was in-

volved, whether help was received for health and

functioning reasons is assessed. For eight social and pro-

ductive activities (e.g. visiting with friends, going out for

enjoyment), sampled persons are asked whether they par-

ticipated in the past month, whether their health or func-

tioning limited their participation and how important it

was to be able to participate.

NHATS also collects details about the environments in

which older adults live. The social environment is captured

through household members, marital status, living children

and social network members, a count of living siblings and

items about the broader community. The physical environ-

ment includes characteristics of the home (e.g. floors,

stairs), modifications to the home (e.g. addition of grab

bars) and observations by the interviewer (e.g. clutter). The

technological environment is reflected in use of the internet

in daily activities and forms of communication such as

e-mail, texting and socializing online. The service environ-

ment is captured through questions about the type of hous-

ing and, in residential care (and starting in 2015,

retirement settings), the services offered and used.

Transportation measures include driving habits, how

participants get to places and whether a transportation

problem limits their participation in various activities.15

For each helper identified in the interview (other than

residential care staff), NHATS collects hours assisted in the

past month, whether paid and amounts and sources of

payment.
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Table 2. Overview of content in the National Health and Aging Trends Study, 2011–18

Sample Person Interview

Baseline onlya content Personal Factors & Demographic Characteristics: date of birth, gender, early-life

circumstances, race/ethnicity, veteran’s status, completed education, lifetime

occupation

Baseline & annual follow-up content Health Conditions & Treatments: self-rated health, self-report of common diseases

and chronic conditions, common clinical concerns (falls, depression, anxiety,

sleep), height and weight, hospital stays, surgeries, rehabilitation use and out-

comes (added in 2015)

Impairments & Symptoms: problems with pain, breathing, strength or movement

upper body, strength or movement lower body, low energy/exhaustion, balance/

coordination, difficulty with hearing, vision, chewing, swallowing, speaking/being

understood

Cognition: Self-respondents: self-rated memory, date (month/day/year) and day of

week, naming President and Vice President, 10-word immediate and delayed re-

call, clock-drawing test; Proxy-respondents: overall memory rating, 8 items on

changes in thinking/memory, behavioural problems

Physical Capacity: physical performance tests (balance, rapid chair stands, usual

walking speed, grip strength, peak air flow), self-reports of ability to walk six

blocks/walk three blocks, climb 20 stairs/climb 10 stairs, lift and carry 20 lb/10

lb, kneel down/bend over, heavy object overhead/reach overhead, open sealed jar/

grasp small objects

Activity Limitations & Participation Restrictions: device use, difficulty by oneself,

change in frequency, help with self-care and mobility activities, help because of

health or functioning, difficulty by oneself, change in frequency of household and

medical activities, duration of self-care and mobility accommodations, restricted

participation in valued activities due to health or functioning

Unmet Need: negative consequences related to unmet needs in self-care, mobility

and household activities

Social Environment: household members, marital status, biological and step-chil-

dren, social network members, whether mother/father still living, number of liv-

ing siblings, social capital in surrounding community

Physical Environment: type of housing, features of the home environment, home

modifications, interviewer observations inside/outside home

Technological Environment: use of internet in daily activities and forms of commu-

nication (e.g. e-mail, texting and socializing online)

Service Environment: type of residential care setting, location within facility, serv-

ices available and used

Transportation: driving habits, how participants get to places, whether transporta-

tion problem limits participation

Helpers: hours assisted in past month, whether paid and amount, sources

Well-being: frequency of positive/negative emotions, agreement with statements

reflecting flourishing, age participant feels, adaptability to change

Economic Status: labour force participation, home ownership, insurance coverage,

credit card debt, exchange of financial transfers with family, receipt of public pro-

gramme assistance, food insecurity, problems paying bills

Rotating content Detailed income and assets: annual income and amounts by source, value of assets

Other content Supplemental modules (select years): dried blood spot assays (C-reactive protein, in-

terleukin-6, glycosylated haemoglobin and anti-cytomegalovirus, 2017), Stroop

test (2012), National Study of Caregiving (NSOC, 2011, 2015, 2017)

Facility Questionnaire: Baseline & annual

follow-up content

Place type, services available to the resident, payment sources and amounts, and de-

mographic information

Last Month of Life interview content Place of death, quality of last month of life, residence type, cognitive impairment,

help with mobility and self-care, mobility device use, duration of mobility and

self-care assistance, and participation in favourite activity

aBaseline only refers to 2011 for the 2011 cohort or added in 2015 for the 2015 cohort.
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Other content

NHATS obtains demographic characteristics and several

items about early life (e.g. family structure, economic status,

location) during the baseline interview. Brief supplemental

modules are included at the end of the SP interview. In

Rounds 1 and 5, the module consisted of items from the

National Long Term Care Survey Screener, which allows

long-term trends to be assessed. In other rounds, modules

are invited from the research community and have included

end-of-life preferences, pain, sleep quality, personality, med-

ication attitudes and sedentary time.

In Round 7 (2017) NHATS included a dried blood spot

collection. Assays to be made available include: C-reactive

protein, interleukin-6, glycosylated haemoglobin and anti-

cytomegalovirus. Planning for genotyping of material is also

under way.

Unpaid and family caregivers are occasionally inter-

viewed as part of the National Study of Caregiving

(NSOC), which provides information on family members

and friends who are providing assistance to older adults.16

Linkages

Linkage to Medicare beneficiary files, which includes

monthly enrolment information, is available for 100% of

the sample. In addition, linkage is available to claims (e.g.

hospital, physician, durable medical equipment, hospice)

for those enrolled in fee-for-service plans, to prescribed

medicine claims for those enrolled in Medicare’s prescrip-

tion drug benefit (Part D) and to assessment files for those

with nursing home, inpatient rehabilitation or home health

utilization. Common chronic conditions constructed from

claims histories are also available. For further information

on Medicare linkages, see [www.ccwdata.org].

Linkage to the 1940 Census will provide historical in-

formation on household and family composition for indi-

viduals living in the USA in that year.

What has been found?

Here we illustrate several thematic areas that take advan-

tage of NHATS’ unique design and measurements. See

[www.nhats.org] for a full list of publications.

NHATS offers researchers the unique ability to examine

a spectrum of behavioural adaptations to activity limita-

tions—that is, how older adults carry out their daily

activities. A five-stage hierarchy of late-life mobility and

self-care limitations that captures behavioural adaptations

has been proposed.17 In this schema, one-third of the popu-

lation aged 65 years and older are fully able to carry out all

self-care and mobility activities, one-fourth are able to

manage without assistance by successfully accommodating

with devices or environmental features and about one in

10 have reduced their activity level but report no difficulty.

Other researchers have found support for the five-category

scale over several alternative scales for predicting onset of

help and a collapsed four-category scale for predicting

mortality.18

Using NHATS, researchers have demonstrated that cop-

ing strategies matter to older adults’ well-being. Well-being

levels for those successfully accommodating are similar to

and participation restrictions only slightly below those of

persons who are fully able to carry out mobility and self-

care activities.19 Similarly, among persons with self-care

limitations, use of assistive devices is associated with

greater well-being, whereas personal help is negatively

related.20

With its annual design and last month of life interview,

NHATS is also exceptionally well suited for studying qual-

ity of end of life and functioning in the last year of life. For

instance, researchers have found that reports of unmet

need for end-of-life pain management are more common in

2011 than in 2000, and that the overall rating of quality of

end-of-life care has decreased over this period.21 Others

find that one in eight respondents report care in the last

month of life was inconsistent with the patients’ wishes

and that inconsistent care is more likely to occur in a hos-

pital or nursing home setting.22 Analysis of NHATS also

finds that 40% of older adults have not discussed their

end-of-life preferences.23

NHATS has also been used to explore the quality of life

of vulnerable groups of older adults, such as those unable

to leave their home. In 2011, about 2 million people aged

65 and older (5.6% of the older population) were consid-

ered homebound (400 000 completely homebound and 1.6

million mostly homebound) and only 12% of individuals

who were classified as completely homebound reported re-

ceiving primary care services at home.24 The rate of depres-

sive symptoms among those considered homebound is

44% and 2-year mortality is 40%.25,26

Researchers have also used NHATS with NSOC to doc-

ument the status of family caregivers.27 In 2011, nearly 12

million caregivers had provided help for 2 to 10 years and

another 2.5 million for more than 10 years. Over their life-

time, a typical adult can expect to care for an older family

member or friend for 6 years. NSOC has also provided

new national information on caregiver involvement in

health care activities and its impact on care providers.28,29

Researchers have also studied dementia and related care

issues with NHATS. Findings highlight the disproportion-

ate share of care hours that are provided to individuals

with dementia: although only 10% of older adults in the

US have dementia, one-third of caregivers assist people

with dementia and account for 41% of the hours of help

International Journal of Epidemiology, 2019, Vol. 48, No. 4 1045d
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provided.30 NHATS has also contributed to a growing lit-

erature demonstrating declines in the prevalence of late-life

cognitive impairment in recent years.31 Other researchers

have demonstrated that those who have probable dementia

without a reported dementia diagnosis are more likely to

engage in potentially unsafe behaviours (e.g. drive, make

hot meals, handle finances and medications, and attend

medical visits alone) than those with a reported

diagnosis.32

Researchers have used NHATS to document the sub-

stantial prevalence of unmet need among older adults. Of

those who had difficulty or received help in settings other

than nursing homes, 32% had an adverse consequence in

the past month related to an unmet need; for community

residents with a paid caregiver, the figure was nearly

60%.33 Others have documented that individuals dually el-

igible for Medicare and Medicaid and those with care-

givers experiencing high levels of burden and stress have

greater unmet needs.34,35

NHATS is a unique resource for understanding long-

term disability and care trends. Comparing active life ex-

pectancy in 1982 with 2011, researchers have documented

that older women no longer live more active years than

men, despite their longer lives, and that older Black women

are especially disadvantaged in terms of the proportion of

years expected to be lived without disability.36,37

Researchers have also found that, contrary to prevailing

concerns, family caregivers’ circumstances have generally

improved since 1999.38

What are the main strengths and
weaknesses?

NHATS has several strengths for studying late-life disabil-

ity trends and trajectories in the context of an ageing

society.

• NHATS is a probability-based sample. That means, with

sampling weights, estimates are representative of

Medicare beneficiaries aged 65 and older.

• NHATS offers large sample sizes particularly at very old

ages. Nearly half the sample is over age 80 and individu-

als aged 90 and over were sampled at a higher than aver-

age rate. NHATS also offers an oversample of Black,

non-Hispanic persons.

• NHATS has a comprehensive, validated disability proto-

col that is administered annually. A high degree of atten-

tion is given to the identification of residential care

settings, including descriptions of services offered and

costs associated with living in such places. In addition,

NHATS offers monthly measures of assistance with self-

care and mobility activities. The study is also fully link-

able to Medicare claims and assessment files.

• NHATS is a unique resource for studying end of life.

Interviews take place on average approximately 6

months before and after death and focus on the quality

of the end-of-life care experience.

• NHATS serves as the foundation for NSOC, and to-

gether the two studies are the only national platform for

studying caregiving from the perspective of both older

adults and their caregivers.

• Long-term trends can be assessed by comparing NHATS

with its predecessor survey, the National Long Term

Care Study.

Like all surveys, NHATS is subject to survey errors, in-

cluding random and non-random errors in sampling and

measurement. Non-response adjusted weights protect

against non-random non-response and attrition; however,

if there are additional factors related to response and dis-

ability that are not addressed by the weights, estimates

may be biased. In addition, although generalizable to the

older Medicare population, analyses of subgroups of inter-

est may be limited because of sample size constraints.

Moreover, because all participants are at least aged 65,

content from earlier in life is limited to retrospective

responses and (forthcoming) linkages to the 1940 Census.

How can I access the data? Where can I find
out more?

NHATS public use data files can be obtained after registra-

tion (including agreement to NHATS’ conditions of use) at

[www.NHATS.org]. Sensitive data, including NSOC data,

are available after completion of a brief Sensitive Data

Agreement and verification of research credentials. Access

to restricted data—including Medicare linkages and geo-

graphical files—requires a Data Use Agreement with

NHATS and data protection plan. Details about the appli-

cation process are available at [www.NHATS.org]. For ad-

ditional details, contact [nhatsdata@westat.com] or Judith

Kasper at [jkasper1@jhu.edu] or Vicki Freedman at

[vfreedma@umich.edu].

National Health and Aging Trends Study profile in a

nutshell

• The National Health and Aging Trends Study

(NHATS) is designed to study population-level

trends and individual-level dynamics in late-life func-

tioning in the USA. NHATS also facilitates investiga-

tion of differences in disablement for various at-risk

subgroups and of the economic and social conse-

quences of disability from aged 65 through to the

end of life.
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