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Abstract Background: Parental longevity confers lower risks for some age-related diseases in offspring. We

tested the association between parental longevity and late-life cognitive decline or dementia.

Methods: Data were from the Health and Retirement Study (HRS), a US national sample. Biennial

cognitive assessment (Telephone Interview of Cognitive Status–Modified [TICS-m]) occurred for

ages 64 years or older in 1996 through 2008 (maximum, 79 years), including physician-diagnosed

memory disorder. Offspring were categorized into parental longevity groups based on gender-

specific distributional cut points. Model covariates included race, respondents’ education, and in-

come status during childhood and adulthood.

Results: Offspring groups did not differ on TICS-m scores at baseline. During follow-up, offspring

of two long-lived parents experienced 40% slower rates of TICS-m decline than those with no long-

lived parents (95% confidence interval, 12–72; P5 .003; n5 4731). Increased parental longevity was

also associated with lower risk of physician-diagnosed memory disorder. Estimates did not change

after controlling for environmental variables.

Conclusions: Parental longevity is associated inversely with cognitive decline and self-reported di-

agnosed memory disorders in aging offspring. Parental longevity may be a valuable trait for identi-

fying early biomarkers for resistance to cognitive decline in aging.
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1. Introduction

Longer lived individuals are healthier than their shorter

lived counterparts as a result of longevity-promoting intrin-

sic attributes and favorable environments and health behav-

iors [1,2]. Children of longer lived parents may experience

deceleration of biological aging, longer life, and lower risk

of age-related diseases such as diabetes mellitus, cardiovas-

cular disease, and cancer [3] than age-referent control sub-

jects born to parents with shorter longevity [4–8]. This is

likely a result of inherited protective factors both intrinsic

and extrinsic from the previous generation. Increased

parental life span is also found to be associated with

a flatter age-related decline in the domains of physical func-

tioning [9] and activities of daily living [7] in the offspring.

As a result, exceptionally long-lived individuals and/or their

children are often studied as models of delayed global aging

[10].

Cognitive decline in later life is a prominent sign of the

biological aging process affecting the brain, and accelerated

cognitive decline often marks the preclinical prodrome lead-

ing to Alzheimer’s disease and other forms of dementia [11].

Although parental longevity is a proxy measure for longev-

ity and the overall aging process in an individual, whether

and how it affects cognitive decline and incidence of cogni-

tive impairment and dementia have rarely been studied. A
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previous moderate-size study (n5 424) incorporating a vol-

unteer sample reported a 30% reduction in cognitive decline

in the offspring of long-lived parents [12]. Given the aging

worldwide population and our understanding that dementia

is one of the most important causes of disability and

resource-intense long-term care of the elderly [13], the study

of this association may provide new opportunities to identify

longevity and cognitive aging “resistance” mechanisms, per-

haps including genetic variants through genomewide associ-

ation studies.

The Health and Retirement Study (HRS) recruited a na-

tionally representative community-dwelling probabilistic

sample of 51- to 61-year olds in the United States who

have been and are being monitored longitudinally since

1992. This provides us with an opportunity to test the asso-

ciation between parental attained age of HRS participants

and their cognitive decline and impairment in a prospective

study design.

2. Methods

2.1. Health and Retirement Study

The HRS recruited a representative sample of Americans

older than 50 years using a national area probability sample

of U.S. households, with supplemental oversampling of

blacks, Hispanics, and residents of the state of Florida. The de-

tails of the HRS complex, multistage sampling and survey de-

signs have been documented elsewhere [14]. Briefly, the

baseline HRS cohort interviewed age-eligible participants

(born between 1931 and 1941, n 5 9763) plus age-ineligible

spouses or partners from the selected households. The first

wave (baseline) of interviews was conducted in 1992. The re-

peat interviews were conducted biennially, and the last round

of interviews for which the data are available in the public do-

main was conducted in 2010, thus making it possible for par-

ticipants to undergo up to 10 waves of interviews if they had

not dropped out from the study or died in the interim.

2.2. Parental attained age

Respondents were asked at every wave about their par-

ents’ age at death or their current age if they were still alive.

Parental age at death was calculated from all 10 waves of the

study. Of 9763 age-eligible HRS participants 1423 respon-

dents had either one or both parents recorded as living up

to their last available records, or had missing records on their

status as well as attained age. These respondents were ex-

cluded from the analyses.

During our analyses, we used parental longevity as an in-

dicator of the aging process in the parents and hence in the

offspring because of its heritability. Consequently, it was

necessary to identify “premature” parental deaths, most

likely the result of accidents, infection, and reproductive

causes, and so forth, which were unrelated to the aging pro-

cess. We used an empirical approach to characterize the

mothers’ and fathers’ survival in our study population, the

details of which have been described elsewhere [3], but are

summarized next. The “normal” aging-related human life

span is distributed symmetrically around the mode [15]

(i.e., the most frequent age at death in later life). To identify

prematurely dying parents of HRS participants, we fitted

a normal curve using nonlinear least square regression [16]

around the modal parental age at death using the following

formula:

f5a!exp
h
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�

x2x0
b
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Because the normal life span varies with gender, these

models were fitted separately for mothers and fathers [3].

Based on the results of the normally fitted curves, mothers

and fathers who died prematurely (less than the mode less

2 standard deviations [SD]) were identified as those dying

before 61 and 46 years respectively [3]. Participants

(n 5 1741) with parent(s) who died prematurely were ex-

cluded from the analyses because these parent(s) did not rep-

resent the aging process, which left 6599 participants with

valid, ascertained parental life span data. The normally fitted

curve around the modal age of parental death was also used

to define long-lived mothers and fathers (greater than the

mode 1 1 SD), with long-lived mothers being those attain-

ing 911 years and long-lived fathers being those attaining

871 years. Based on parental longevity, every offspring

was assigned one of the three parental longevity ranks: (i)

no long-lived parent, (ii) one long-lived parent, and (iii)

two long-lived parents.

2.3. Cognition

Telephone Interview of Cognitive Status (TICS) was de-

veloped by Brandt, Spencer, and Folstein in 1988 [17] for

cognitive assessment of survey participants over the tele-

phone by lay interviewers and is based on the Mini-Mental

State Examination [18]. The HRS used a reduced version

of this test referred to as TICS–Modified (TICS-m) based

on the one used by Breitner and colleagues in 1995

[19,20]. TICS-m tests multiple domains of cognitive func-

tioning including episodic, working, and semantic memory

as well as language, attention, and orientation. Test items in-

clude immediate and delayed recall of 10 words, serial

seven’s subtraction, backward counting from 20, and naming

objects (scissors and cactus), dates (day, month, year, day of

the week), and the current president and vice-president [18].

Scores range from 0 pt (worst) to 35 pt (best). The partici-

pants who were interviewed through a proxy informant

were not offered the TICS-m test.

The TICS-m was administered to all participating HRS

respondents during the third wave (1996) for the first time.

Then, beginning with the next wave, it was offered bienni-

ally—only to participants who were 65 years or older during

the interview—through 2008, although some participants

with an age of 64 years underwent this test in 1998. At the

time of writing, cognitive scores for the 2010 wave are not

yet available in the public domain.
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Every age-eligible HRS participant (age, 51–61 years in

1992) was eligible to undergo cognitive testing at least twice

by 2008 if they did not die, drop out from the study, miss

a cognitive examination, or undergo proxy interviews during

any of the intermediate waves.

For our main analyses we included only those respon-

dents with ascertained parental longevity and those who un-

derwent cognitive testing at least twice after attaining

641 years (n 5 4731), hereafter referred to as “included”

participants. Of the included participants, 25% had two,

22% had three, 21% had four, 12% had five, 10% had six,

and 10% had seven TICS-m assessments after attaining

641 years. The included participants underwent a combined

18,794 TICS-m assessments between 1996 and 2008.

Participants with ascertained parental longevity but less

than two cognitive tests after attaining 641 years

(n 5 1868) were excluded from the analyses, hereafter re-

ferred to as “excluded” participants. Of the excluded partic-

ipants, 35% had one and 65% had no TICS-m assessment

after attaining 641 years. A TICS-m score of less than 9

points was considered cognitive impairment or dementia

as described by Wallace and Herzog from the HRS [20].

2.4. Self-report of physician-diagnosed memory-related

diseases

Beginning with the fourth wave in 1998, HRS partici-

pants (as well as proxy informants) were asked during the

interview “Has a doctor ever told you that you have

memory-related diseases?” as a proxy measure for a cogni-

tive impairment or dementia diagnosis [18]. In subsequent

waves, answers from the previous wave(s) to the same ques-

tion were preloaded as a validation measure.

2.5. Covariates

Offspring age was calculated as the years elapsed after

attaining age 64, and gender and race were also included

as demographic variables in the analyses. Educational

achievement as an ordered categorical variable (no educa-

tion, high school, college, higher/professional degree), and

gross income and household wealth as continuous variables

in U.S. dollars were indicators of socioeconomic status dur-

ing adult life of the respondents. Among lifestyle risk fac-

tors, smoking (current, ex- and nonsmoker) and body mass

index (measured in kilograms per square meter; ,20, 20–

24.9, 25–29.9, �30) at baseline were included as ordered

categorical variables.

Measures of childhood environment and socioeconomic

status of the participants included parental educational

achievement in years and fathers’ loss of job and consequent

receipt of financial help for a considerable period of time.

2.6. Statistical analyses

Distribution of baseline characteristics, and prevalence

and incidence rate of physician-diagnosed memory disorder

across included and excluded samples were explored

initially. Then, a distribution of those factors across the three

groups of offspring categorized by parental longevity was

studied. The summary statistics used were proportion for

categorical variables, median with interquartile range for

continuous variables with skewed distribution, and mean

plus SD for normally distributed continuous variables. The

differences in distributions were tested using the c2 test for

categorical variables and the Kruskal-Wallis test or analysis

of variance for continuous variables.

Cognitive decline across the three groups of offspring

were initially plotted graphically to explore potential differ-

ences visually. Linear mixed-effects models with repeat

multiwave scores of TICS-m as outcomes were then used

to estimate potential differences in cognitive decline.

Whether these slopes differed significantly across three

groups of offspring was tested formally by introducing an in-

teraction term for age and parental longevity rank in the

models. The age-related slopes for different groups of off-

spring were estimated using stratified analysis. All models

were adjusted for race and gender initially (minimally ad-

justed), and all other environmental factors subsequently

(fully adjusted). Three-way interaction among age, parental

longevity rank, and gender was tested in the longitudinal

models to determine the difference (if any) in cognitive tra-

jectories contingent on gender of offspring.

Cox proportional hazards models were then used to inves-

tigate whether the incidence of physician-diagnosed mem-

ory disorder varied among the offspring groups. Age at

incidence of physician-diagnosed memory disorder during

follow-up was the time-to-event outcome. Parental longevity

rank was the principal explanatory variable, included ini-

tially as a categorical and then as a continuous variable (to

test for trend) in the model. Participants who did not experi-

ence any event of physician-diagnosed memory disorder but

participated through the final wave of the study, or who died

or were lost to the follow-up during the intermediate waves

were included in the analysis as censored observations. The

Cox proportional hazard analysis was conducted on included

participants (n5 4646), after excluding those with prevalent

physician-diagnosed memory disorder at baseline (n 5 21),

those with missing data for incident events during subse-

quent waves (truncated observations, n 5 56), and those

who experienced incident events before 64 years (n 5 8).

Two hundred five participants in the subsample reported in-

cident physician-diagnosed dementia during follow-up.

Interaction between parental longevity rank and gender

of the participants was tested in the Cox models. The as-

sumption of proportional mortality was also tested using

Schoenfeld residuals.

The number of participants included in the models is re-

ported in Fig. 1. R statistical package version 2.12.1 was

used to analyze the data. Statistical significance was prede-

fined as P , .05.

The complex, multistage clustered sampling design was

accounted for in the Cox analyses using HRS baseline
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sampling weights and variables for study design. Sampling

weights were not used for mixed-effect models because

such techniques are problematic [21] and, therefore, perhaps

not available in many commonly used statistical software

packages for longitudinal analysis (including R), but the lon-

gitudinal analyses were adjusted for key weighting-related

variables including race.

3. Results

The difference between included and excluded groups is

presented in Table 1. Excluded participants had less educa-

tion, wealth, and income than the included sample. They

also reported higher baseline as well as higher incidence

rates of physician-diagnosed memory disorder. They experi-

enced higher death and dropout rates than those included in

the study. A smaller proportion of them had long-lived par-

ents (30% of the included sample, with one or two long-lived

parents, compared with 19% in the excluded group;

P , .001). The average baseline TICS-m score at

641 years of the excluded participants with one TICS-m as-

sessment (n5 648) was significantly less than that of the in-

cluded sample (n 5 4731; TICS-m score in excluded group

mean, 21.72 6 5.38 points [SD]; included group mean,

23.58 6 4.67 points; P , .001).

We then compared the baseline characteristics across

three groups of offspring included in the main analyses

(Table 2). The offspring with long-lived parents were more

financially affluent. They were better educated (33% college

graduate or higher in group 3 vs. 21% in group 1, P, .001),

less overweight or obese (56% in group 3 vs. 60 % in group

1, P 5 .003), and had greater household income and wealth

(US$ 135,000 in group 3 vs. US$ 94,000 in group 1,

P , .001). They also had slight socioeconomic advantages

during their childhood, measured by any prolonged unem-

ployment faced by fathers (17% in group 1 vs. 20% in group

3, P 5 .05) and by their family forced to receive financial

help to tide over difficult situations (8% in group 1 vs.

11% in group 3, P5 .04). These differentials in environmen-

tal risk factors, although modest, showed a monotonous

trend across the three groups.

The groups did not differ in baseline age at which TICS-

m was first administered or the numbers of TICS-m assess-

ments conducted during follow-up.

In the longitudinal mixed-effects model with repeat mea-

sures of cognition, the TICS-m score at age 641 (intercept)

did not differ significantly (P5 .1). However, the rate of cog-

nitive decline after 641 years was significantly different

(Fig. 2) in the three groups categorized by parental longevity

(P for interaction 5 .003). The per-year decline in TICS-m

score after 641 years was 0.24 point (range, 0.22–0.26

point) in participants with no long-lived parent, 0.20 point

(range, 0.17–0.23 point) in those with one long-lived parent,

and 0.14 point (range, 0.04–0.24 point) in those with two

Fig. 1. Health and Retirement Study subsamples included in the analyses. TICS-m, Telephone Interview of Cognitive Status–Modified.
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long-lived parents (P for group differences 5 .003). These

estimates did not change after adjustment for environmental

variables (Table 3). The three-way interaction term among

age, parental longevity rank, and gender of the offspring

was not significant.

Cox proportional hazard regression showed a declining

trend in the risk of physician-diagnosed memory disorder

with an increase in the number of long-lived parents. The es-

timates changed only marginally between the basic and fully

adjusted models. The fully adjusted hazard ratio was 0.71

(range, 0.53–0.96) in participants with one long-lived parent

and 0.58 (range, 0.24–1.40) in thosewith two long-lived par-

ents (P for trend 5 .02).

The interaction term for gender and parental life span was

not significant, and the assumption for proportional hazards

was not violated in the Cox models.

The following sensitivity analyses were carried out which

are described below:

There were 34 participants in the included sample with

TICS-m score of less than 9 points at baseline

(641 years). Exclusion of these participants from the

mixed-effects models did not alter the estimates for cogni-

tive trajectories. Similarly, exclusion of participants

(n 5 21) with baseline self-reported, physician-diagnosed

memory disorder did not alter the pattern of associations.

Subjects with at least one living parent were excluded

from the final analysis (n 5 1290). We conducted an addi-

tional analysis including participants with living parent(s)

who also underwent at least two TICS-m assessments after

64 years of age (n 5 391). The per-year decline in TICS-m

score after 641 years was 0.25 point (range, 0.17–0.34

points) in that group, which is comparable with the

Table 1

Description of included and excluded Health and Retirement Study participants in the studied subsample

Characteristics Included participants (n 5 4731) Excluded participants (n 5 1868) P value

Age at recruitment in 1992; y 56 (0.04) 55 (0.07)

Parental attained age, y; n (%)

No long-lived parent 3315 (70) 1498 (80) ,.001

One long-lived parent 1247 (26) 344 (18)

Two long-lived parents 169 (4) 26 (1)

Self-reported, physician-diagnosed memory disorder

At baseline, n (%) 21 (0.46) 26 (2.20) ,.0001

Incident cases, incidence rate/1000 person-

years

205 (3.8) 59 (8.4) ,.0001

Outcome, n (%)

Participated until last wave 4023 (85) 684 (37) ,.001

Died 669 (14) 807 (43)

Lost to follow-up 39 (1) 377 (20)

Gender, n (%)

Female 2661 (56) 824 (44) ,.001

Male 2070 (44) 1044 (56)

Race, n (%)

White 3934 (83) 1469 (78) ,.001

Black 641 (14) 315 (17)

Other 156 (3) 84 (5)

Education, n (%)

No degree 1072 (23) 594 (32) ,.001

High school 2570 (54) 967 (52)

College graduate 687 (15) 197 (11)

Higher/professional degree 402 (8) 110 (6)

Smoking, n (%)

Never smoked 1887 (40) 591 (32) ,0.001

Ex-smoker 1767 (37) 624 (33)

Current smoker 1077 (23) 653 (35)

BMI, kg/m2; n (%)

,20 157 (3) 78 (4) .31

20–24.9 1522 (32) 603 (32)

25–29.9 1968 (42) 750 (40)

�30 1084 (23) 437 (23)

Income, $US; median (IQR) 15,000 (31,000) 13,000 (29,900) ,.001

Household wealth, $US; median (IQR) 97,000 (182,700) 72,222 (158,690) ,.001

Mother’s education, y; mean (SD) 9.28 (3.61) 8.92 (3.67) .002

Father’s education, y; mean (SD) 8.95 (3.94) 8.68 (4.04) .03

Father’s job loss, n (%) 831 (20) 210 (20) .03

Family receiving financial help, n (%) 469 (11) 123 (11) .78

Abbreviations: BMI, body mass index; IQR, interquartile range; SD, standard deviation.
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estimates of offspring born of two long-lived parents in the

main analysis.

4. Discussion

In this large, U.S. population-based prospective study, we

examined the relationship between parental life span and

measures of cognitive aging in HRS participants attaining

at least 64 years and monitored to a maximum of 79 years

of age. We found that offspring age 64 and older with

long-lived parents had a slower rate of cognitive decline

and a reduced risk of physician-diagnosed memory disorder

over 12 years (mean follow-up period, 6.1 years). There was

evidence of a monotonic relationship, and the association re-

mained significant after adjusting for environmental vari-

ables. Excluding participants with cognitive impairment or

dementia at baseline did not change the pattern of associa-

tions. To our knowledge, this is the first large-population rep-

resentative study to demonstrate that having long-lived

parents is associated with a slower rate of measured cogni-

tive decline and a reduced risk of physician-diagnosed mem-

ory dysfunction, as reported by the respondents.

Long-lived parents have been reported to confer survival

benefits and protection from chronic diseases to their offspring

[10,22–25], such as diabetes mellitus, hypertension, and

cardiovascular diseases, than control subjects [23,26]. This

familial longevity advantage and disease resistance may be

a combination of inherited environmental factors and intrinsic

attributes. Our study has shown evidence of a modest

association between parental longevity and environmental

factors, signifying that long-lived parents may pass on to their

children some favorable socioeconomic and lifestyle factors,

although controlling for these environmental variables modi-

fied the parental longevity effect on cognitive decline or inci-

dent memory disorder only to a small extent. This, perhaps,

suggests that this protective effect of parental longevity is

mediated primarily by inherited biological attributes.

To our knowledge, only one previous study has tested the

association between parental life span and cognitive aging,

reporting 30% less cognitive decline among offspring born

to long-lived parent(s). That study recruited a smaller volun-

teer sample (n 5 424) of 751-year-old offspring born to

long-lived parent(s) [12], and parental longevity was defined

by life expectancy-based gender-neutral cut points.

Table 2

Baseline characteristics of Health and Retirement Study offspring categorized by parental longevity

Characteristics No long-lived parent (n 5 3315) One long-lived parent (n 5 1247) Two long-lived parents (n 5 169)

P

value

Age at first TICS-m assessment, y 65 (1) 65 (1) 65 (1) .8

No. of TICS-m assessments 4 (3) 4 (2) 4 (2) .17

Gender, n (%)

Female 1410 (43) 588 (47) 72 (43) .03

Male 1905 (57) 659 (53) 97 (57)

Race, n (%)

White 2751 (83) 1037 (83) 146 (86) .16

Black 465 (14) 160 (13) 16 (9)

Other 99 (3) 50 (4) 7 (4)

Education, n (%)

No degree 790 (24) 259 (21) 31 (18) ,.001

High school 1823 (55) 665 (53) 82 (49)

College graduate 445 (13) 208 (16) 34 (20)

Higher/professional degree 257 (8) 123 (10) 22 (13)

Smoking, n (%)

Never smoked 1321 (40) 492 (39) 74 (44) .27

Ex-smoker 1217 (37) 487 (39) 63 (37)

Current smoker 777 (23) 268 (21) 32 (19)

BMI, kg/m2; n ($)

,20 106 (3) 40 (3) 11 (7) .003

20–24.9 1058 (32) 407 (33) 57 (34)

25–29.9 1344 (41) 556 (44) 68 (40)

�30 807 (24) 244 (20) 33 (19)

Income, $US; median (IQR) 15,000 (30,000) 17,200 (32,600) 16,000 (31,500) .03

Household wealth, $US; median (IQR) 94,000 (174,400) 100,000 (198,500) 135,500 (254,000) ,.001

Mother’s education, y; mean (SD) 9 (4) 9 (5) 10 (5) .34

Father’s education, y; mean (SD) 8 (6) 8 (6) 8 (6) .43

Father’s job loss, n (%) 587 (20) 217 (19) 27 (17) .05

Family receiving financial help, n (%) 350 (11) 106 (9) 13 (8) .04

Average TICS-m score at baseline with age

�64 y, pt

23.92 24.04 24.48 .1

Abbreviations: TICS-m, Telephone Interview of Cognitive Status–Modified; BMI, body mass index; IQR, interquartile range; SD, standard deviation.

NOTE. There were 260 participants with missing data for family receiving help, 566 participants with missing data for father losing job, 297 participants with

missing data for mother’s education, and 461 participants with missing data for father’s education.
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The limitations of our study include lack of clinical

diagnosis of dementia, and self-report of physician-

diagnosed memory disorders as a proxy of cognitive

impairment and dementia diagnosis may be prone to

underreporting and misclassification in a survey sample.

However, it is unlikely that such misclassification is dis-

tributed differentially across groups of offspring catego-

rized by their parental longevity ranks. Validation of the

findings in an independent sample with clinical diagnoses

established systematically or in clinical records would

strengthen the evidence.

The slope of age-related decline in cognition was esti-

mated without sampling weights because inclusion is techni-

cally problematic [21], and, perhaps as a result, is not

available in R software, but models were adjusted for race,

a key weighting variable.

Another limitation is sample attrition, as experienced by

most longitudinal studies. The excluded sample in our study

had higher death and dropout rates than the included sample,

which was the reason why they could not be tested with

TICS-m at least twice and qualified for exclusion. Those ex-

cluded are likely to have experienced lower overall TICS-m

scores and perhaps a steeper decline with age than the in-

cluded sample, as evident by significantly lower baseline

TICS-m scores, and higher prevalent and incident memory

disorder rates. Because the excluded sample members are

also less likely to be born of long-lived parent(s), their exclu-

sion from the analysis has perhaps underestimated the ef-

fects of parental longevity on cognitive decline.

Another limitation of the study was unavailability of the

age of death of some parent(s), although the rate of ascer-

tainment of parental death was much higher than other com-

parable studies (described later).

The strengths of our study include a large, nationally rep-

resentative population sample of HRS participants moni-

tored for 12 years, and examined for cognitive status four

times, on average. Another strength of our study is that the

data on parental death were collected longitudinally during

offspring interviews, which helped to ascertain the mortality

status of 87% of the parents. In previous studies, almost half

the parents were still alive at baseline and were not moni-

tored further [25]. Another strength of our study is the use

of the gender-specific, empirically determined cut points to

define parents dying prematurely or living a long time, in

contrast to several other studies in this area of research

that used arbitrary cut points [7,8,12].

In conclusion, we found that offspring of long-lived par-

ents aged 64 years and older experienced a reduced rate of

cognitive decline and a lower risk of memory dysfunction

over 12 years. This effect was attenuated marginally by ac-

counting for environmental factors. Future studies are

therefore warranted to investigate the biological markers

and mechanisms that may confer this advantage from hav-

ing long-lived parents, and this may lead ultimately to new

possibilities for the prevention of cognitive decline and

dementia.

Table 3

Cognitive decline and risk (hazard ratio) of self-reported, physician-diagnosed memory disorder across the three groups of HRS offspring categorized by

parental longevity

Outcomes No long-lived parent One long-lived parent Two long-lived parents

Cognitive decline after �64 y n 5 3315 n 5 1247 n 5 169 P

value for interaction

Minimally adjusted model* 0.24 (0.23–0.26) 0.2 (0.17–0.23) 0.14 (0.05–0.23) .003

Fully adjusted modely 0.24 (0.23–0.26) 0.19 (0.16–0.23) 0.14 (0.04–0.23) .003

Physician-diagnosed memory disorder n 5 3251 n 5 1228 n 5 167 P

value for trend

Minimally adjusted model* 1 0.69 (0.51–0.93) 0.58 (0.24–1.43) .01

Fully adjusted modely 1 0.71 (0.53–0.96) 0.58 (0.24–1.40) .02

Abbreviations: HRS, Health and Retirement Study.

*Adjusted for race and gender.
yAdjusted for race, gender, education, income, household wealth, smoking, body mass index, parental educational achievement, fathers’ job loss, and family

receiving financial help.

Fig. 2. Trajectory of Telephone Interview of Cognitive Status–Modified

(TICS-m) score after attaining 64 years in three groups of Health and Retire-

ment Study offspring categorized by parental longevity (n 5 4731).
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RESEARCH IN CONTEXT

1. Systematic review: We reviewed the literature in

databases including PubMed using the terms “off-

spring,” “children of long-lived parents,” “centenar-

ians,” “nonagenarians,” and “cognition” in various

combinations. We found only one publication that

examined the association between parental longevity

and cognitive trajectories or cognitive impairments

(in a volunteer sample of offspring [n5 424]), which

has been cited and discussed in the manuscript.

2. Interpretation: Our analysis has shown that parental

longevity is associated negatively with cognitive de-

cline in a sample of older Americans. This result is

consistent with the existing knowledge of parental

longevity being protective against several common

age-related diseases in the offspring.

3. Future directions: We suggest the findings of the study

maybepartially taken forwardpartly through studies of

genomic and other biomarkers in offspring categorized

by their parental longevity. Studies of biomarkers be-

fore cognitive differences become apparent might pro-

vide useful predictors of the causal processes. Such

studies may help to identify the biological attributes

of resistance or vulnerability to brain aging before es-

tablished brain pathologies obscure the underlying

drivers.
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