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Objectives. To examine associations of maternal age at childbirth and parity with

survival to age 90 years (longevity).

Methods. We performed a prospective study among a multiethnic cohort of post-

menopausal USwomen in theWomen’sHealth Initiative recruited from1993 to1998 and

followed through August 29, 2014. We adjusted associations with longevity for de-

mographic, lifestyle, reproductive, and health-related characteristics.

Results. Among 20248 women (mean age at baseline, 74.6 years), 10 909 (54%)

survived to age 90 years. The odds of longevity were significantly higher in women with

later age at first childbirth (adjusted odds ratio = 1.11; 95% confidence interval = 1.02,

1.21 for age 25 years or older vs younger than 25 years; P for trend = .04). Among parous

women, the relationship between parity and longevity was significant amongWhite but

not Black women. White women with 2 to 4 term pregnancies compared with 1 term

pregnancy had higher odds of longevity.

Conclusions. Reproductive events were associated with longevity among women.

Future studies are needed to determine whether factors such as socioeconomic status

explain associations between reproductive events and longevity. (Am J Public Health.

2017;107:113–119. doi:10.2105/AJPH.2016.303503)

Throughout the past 4 decades, average
maternal age at first childbirth has risen

dramatically in the United States, and fer-
tility rates have declined.1,2 First birth
rates among US women aged 35 years and
older increased 6-fold during this time and
continue to rise.1 The decision to further
one’s education and career are some of the
reasons for delayed childbearing.3 Whereas
the many obstetric complications associ-
ated with older maternal age at childbirth are
well-known,3 the relationship of later
childbearing to later health outcomes, in-
cluding survival to old age, has not been
extensively studied.

In an early study comparing 78 female
centenarians with 54 women from the same
birth cohort, centenarians were 4 times more
likely to have had children while in their
40s than women who died at age 73 years.4

A case–control study among 311 women
who achieved longevity (i.e., survival to the

top 5th percentile of their birth cohorts) and
151 controls who died at younger ages re-
ported that women who had their last child
after age 33 years had twice the odds of
longevity than women who had their last
child before age 30 years.5 However, these
studies were limited by retrospective designs
and small sample sizes of women who
achieved longevity, and did not examine age

at first childbirth, which may be more im-
portant from a public health perspective.
There are currently 1.3 million women aged
90 years and older in the United States, and
by 2050, it is expected that more than 4
million women will be in this age group.6

Although lifestyle behaviors have been
studied in relation to longevity,7 re-
productive factors, which are unique to
women, have received little attention in
public health and are of current importance
given the growing aging population and
evolving trends in fertility and age at first
childbirth.

In this prospective study, the large
number of women in the Women’s Health
Initiative (WHI) multiethnic cohort of
postmenopausal women who survived to
age 90 years provided the opportunity to
evaluate associations of maternal age at
childbirth and parity with longevity and to
determine whether associations varied by
race/ethnicity.

METHODS
Details of the WHI study population

and design have been described.8,9 Briefly,
a multiethnic cohort of 161 808
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postmenopausal women aged 50 to 79 years
was recruited from 40 clinical centers across
the United States during 1993 to 1998.
Women participated in 1 or more clinical
trials (n = 68 133), including 1 of 2 hormone
therapy trials, or an observational study
(n = 93 676). After the main WHI study
ended in 2005, women were invited to
continue follow-up through 2010 and then
2015 in 2 extension studies.

The present prospective study was re-
stricted to clinical trial, observational study,
and extension study participants born on or
before August 29, 1924, who had potential to
survive to age 90 years during follow-up
ending August 29, 2014 (n = 24 932). We
excluded those whose survival status at the
end of follow-up was unknown (n = 4518)
and those who had missing information on
parity (n = 166), leaving 20 248 women for
analysis.

Data Collection and Study
Variables

Participants reported demographic char-
acteristics, medical history, reproductive
history, and lifestyle behaviors at baselinewith
self-administered questionnaires. We defined
parity as the number of term pregnancies
(i.e., lasting 6 or more months including live
births and stillbirths) and divided it into
4 categories (0, 1, 2–4, or ‡ 5).10,11 We de-
termined age at first and last childbirth from
2 questions assessing age at first and last
term pregnancy with the following response
choices: younger than 20, 20 to 24, 25 to 29,
30 to 34, 35 to 39, 40 to 44, or greater than
or equal to 45 years. For the analysis, we
categorized age at first childbirth as younger
than 25, 25 to 29, or greater than or equal to
30 years because of smaller sample sizes of
women in the 35 years and older categories.
We categorized age at last childbirth as
younger than 25, 25 to 29, 30 to 34, or
greater than or equal to 35 years. Primiparous
women were included in both the age at
first childbirth and age at last childbirth
variables. We defined hormone therapy
use according to self-reported use and par-
ticipation in the hormone therapy trials.
Participants also reported past oral contra-
ceptive use.

We defined age at menarche as age at
first menstrual period. We defined age

at menopause as age at natural or surgical
menopause. We defined age at natural
menopause as the age at last menstrual
bleeding among those without a self-reported
history of hysterectomy or bilateral oopho-
rectomy before the age at last menstrual
bleeding. We considered women whose age
at natural menopause was greater than 60
years to have experienced menopause at age
60 years. For surgical menopause, we defined
age at menopause as age at bilateral oopho-
rectomy among those who reported having
had this procedure performed before the
age at last menstrual bleeding.

Additional baseline covariates included
age, race/ethnicity, education, income,
marital status, smoking behavior, alcohol
consumption, and self-rated health. Partici-
pants self-selected race/ethnicity as American
Indian/Alaskan Native, Asian/Pacific Is-
lander, Black/African American, Hispanic/
Latina, White, or other. For physical activity,
participants reported the duration, frequency,
and intensity of walking and other recrea-
tional activities; we summarized data as
metabolic equivalents per week.12 Trained
clinic staff measured height and weight at
baseline. Body mass index was calculated as
weight in kilograms divided by height in
meters squared and categorized according
to standard cutpoints.13

Participants self-reported information on
major chronic diseases including coronary
heart disease, cerebrovascular disease, cancer
(excluding nonmelanoma skin cancer), di-
abetes, and hip fracture at baseline and peri-
odic clinic visits and via mailed questionnaires
during follow-up, which were conducted
biannually for clinical trial participants
through 2005, annually for observational
study participants, and then annually by mail
for all extension study participants. These
diseases were selected because they are im-
portant causes of morbidity and mortality
in older women. Incident diseases except
for diabetes were adjudicated by physician
medical record review.14We defined diabetes
as self-reported physician diagnosis that
included treatment with oral glucose-
lowering medication or insulin.15

We classified women as having survived
to age 90 years (“longevity”) or died before
age 90 years. Although “longevity” may
be defined according to more extreme ages,
such as 95 or 100 years,7 there are not enough

women in the WHI who reached these
advanced ages at this time. Nonetheless,
living to age 90 years is past average life
expectancy and is considered long-lived for
contemporary birth cohorts.7 Trained phy-
sician adjudicators verified deaths by medical
records and death certificates. In addition,
WHI staff performed periodic linkage to the
National Death Index for all participants
(including those lost to follow-up) for
verification if medical records and death
certificates could not be obtained. The latest
search at the time of this analysis was updated
through December 31, 2011.

Statistical Analysis
Baseline descriptive characteristics

according to categories of age at first child-
birth, parity, and survival status are presented
as frequencies (percentages) for categorical
variables and means with SDs for continuous
variables. We used the c2 test to compare
categorical variables according to age at first
childbirth, parity, and survival status. We
compared normally distributed continuous
variables by using analysis of variance or the
2-sample t test, and we compared non-
normally distributed variables by using the
Kruskal–Wallis test or the Wilcoxon
rank-sum test.

We used multivariable logistic regression
models to evaluate associations of age at
first and last childbirth and parity with lon-
gevity. We fit separate models for each
reproductive factor, with results presented as
odds ratios (ORs) and 95% confidence in-
tervals (CIs). Age-adjusted and fully adjusted
models are presented. We adjusted the
full models for potential confounders selected
from the literature including baseline age,
study membership (clinical trial or observa-
tional study), race/ethnicity, education,
income, marital status, smoking, alcohol,
physical activity, body mass index, hormone
therapy use, past oral contraceptive use, age at
menarche, age at menopause (natural or
surgical), self-rated health, and a history of
chronic diseases.5,10,11,16,17 We also adjusted
models for age at childbirth for parity.5 We
assessed interactions between reproductive
factors and race/ethnicity and income by
using likelihood ratio tests. We also tested
interactions between age at first and last
childbirth and parity. We performed tests for
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linear trend for age at first and last childbirth
by including these variables as ordinal pre-
dictors in the models.

P values were 2-sided and considered
nominally statistically significant at values less
than .05. Because 23P values are presented for
analyses comparing baseline characteristics by
age at first childbirth, parity, and survival
status, the critical P value for these analyses
was set at .002 (0.05/23) using Bonferroni
correction to adjust for type-I error due to
multiple comparisons. Kaplan-Meier survival
curves for the main exposures are presented

in Figures A through E, available as supple-
ments to the online version of this article
at http://www.ajph.org. We performed
analyses with SAS version 9.3 (SAS Institute
Inc, Cary, NC).

RESULTS
Women were aged on average 74.6

(SD= 2.3; range 69–81) years at baseline and
were followed for up to 21 years. Overall,
13% of women were nulliparous, 10% were

primiparous, 62% had 2 to 4 term preg-
nancies, and 15% had 5 or more term
pregnancies. Among 15 082 women with
information on age at childbirth, 47% were
younger than 25 years, 37% were aged 25 to
29 years, 12% were aged 30 to 34 years, 3%
were aged 35 to 39 years, and 0.6% were
aged 40 years or older at first childbirth. At
last childbirth, 8% of women were younger
than 25 years, 21% were aged 25 to 29 years,
32% were aged 30 to 34 years, 27% were
aged 35 to 39 years, and 12% were aged
40 years or older.

TABLE 1—Baseline Characteristics of OlderWomenby Parity andAge at First Childbirth:Women’s Health Initiative, United States, 1993–1998

Characteristic

Parity Age at First Childbirth, Years

0 (n = 2 711) 1 (n = 1 933) 2–4 (n = 12 555) ‡ 5 (n = 3 049) < 25 (n = 7 147) 25–29 (n = 5 522) ‡ 30 (n = 2 413)

Age, y 74.8 62.3 74.9 62.3 74.6 62.3 74.3 62.3 74.4 62.3 74.7 62.3 74.9 62.3

Race/ethnicity

White 2 271 (84.1) 1 630 (84.5) 11 366 (90.9) 2 633 (86.5) 6 274 (88.1) 5 097 (92.5) 2 184 (90.7)

Black/African American 291 (10.8) 188 (9.8) 513 (4.1) 206 (6.8) 463 (6.5) 158 (2.9) 91 (3.8)

Hispanic/Latina 46 (1.7) 32 (1.7) 147 (1.2) 91 (3.0) 126 (1.8) 54 (1.0) 31 (1.3)

Other 93 (3.4) 78 (4.1) 474 (3.8) 115 (3.8) 259 (3.6) 202 (3.7) 101 (4.2)

Educational level

< high school 146 (5.4) 160 (8.4) 774 (6.2) 319 (10.5) 740 (10.4) 182 (3.3) 100 (4.2)

High school 363 (13.5) 315 (16.4) 2 262 (18.1) 604 (19.9) 1 605 (22.6) 758 (13.8) 275 (11.5)

Some college 925 (34.3) 842 (44.0) 5 071 (40.6) 1 217 (40.2) 3 105 (43.8) 2 138 (38.9) 867 (36.1)

College graduate 1 262 (46.8) 599 (31.3) 4 370 (35.0) 889 (29.4) 1 645 (23.2) 2 415 (44.0) 1 159 (48.3)

Yearly household income, $

< 20 000 688 (28.1) 524 (29.7) 3 099 (26.7) 970 (34.3) 2 275 (34.3) 1 090 (21.3) 489 (21.9)

20 000–49 999 1 237 (50.6) 894 (50.7) 5 844 (50.4) 1 376 (48.6) 3 199 (48.2) 2 699 (52.7) 1 132 (50.8)

‡ 50 000 522 (21.3) 344 (19.5) 2 657 (22.9) 486 (17.2) 1 163 (17.5) 1 333 (26.0) 609 (27.3)

Marital status

Married or living as married 752 (27.9) 771 (40.1) 6 313 (50.5) 1 495 (49.3) 3 362 (47.3) 2 831 (51.4) 1 228 (51.1)

Widowed 820 (30.5) 831 (43.2) 4 993 (39.9) 1 292 (42.6) 3 048 (42.9) 2 137 (38.8) 903 (37.6)

Divorced or separated 235 (8.7) 297 (15.4) 1 188 (9.5) 242 (8.0) 688 (9.7) 533 (9.7) 260 (10.8)

Never married 886 (32.9) 25 (1.3) 8 (0.1) 4 (0.1) 12 (0.2) 6 (0.1) 13 (0.5)

Smoking behavior

Never smoked 1 464 (54.9) 987 (52.0) 6 906 (56.1) 1 766 (58.8) 3 880 (55.2) 3 034 (55.9) 1 321 (55.8)

Past smoker 1 072 (40.2) 813 (42.8) 4 940 (40.1) 1 110 (37.0) 2 804 (39.9) 2 210 (40.7) 967 (40.8)

Current smoker 130 (4.9) 98 (5.2) 460 (3.7) 126 (4.2) 342 (4.9) 182 (3.4) 80 (3.4)

Body mass indexa

Underweight 57 (2.1) 30 (1.6) 159 (1.3) 38 (1.3) 87 (1.2) 73 (1.3) 24 (1.0)

Normal weight 1 072 (40.1) 748 (39.1) 4 820 (38.7) 958 (31.7) 2 397 (33.8) 2 235 (40.9) 1 032 (43.1)

Overweight 947 (35.4) 693 (36.2) 4 622 (37.1) 1 177 (39.0) 2 729 (38.5) 2 024 (37.0) 841 (35.1)

Obese 597 (22.3) 443 (23.2) 2 845 (22.9) 845 (28.0) 1 873 (26.4) 1 136 (20.8) 499 (20.8)

History of major chronic diseasesb 1 591 (58.7) 1 136 (58.8) 7 099 (56.5) 1 842 (60.4) 4 233 (59.2) 3 088 (55.9) 1 383 (57.3)

Note. Data are presented as No. (%) or mean 6SD. Data for each variable do not sum to total N for each column because of missing data. All P values for
comparisons across variables are significant at the Bonferroni-corrected level of significance (P < .002).
aUnderweight defined as < 18.5 kg/m2, normal weight as 18.5–24.9 kg/m2, overweight as 25.0–29.9 kg/m2, and obese as ‡ 30.0 kg/m2.
bIncludes baseline self-reported and incident adjudicated diseases (coronary heart disease, stroke, diabetes, cancer, or hip fracture) during follow-up.
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At baseline, women with later age at first
childbirth were more likely to be college
graduates, to be married or living as married,
and to have higher income, andwere less likely
to be obese or to have a history of chronic
diseases (Table 1). They were also more likely
to be older at menopause and to have had only
1 term pregnancy (Table A, available as
a supplement to the online version of this
article at http://www.ajph.org).Womenwith
5 or more term pregnancies were less likely to

be college graduates and more likely to be
obese, to have lower income, to have never
smoked, and to have a history of chronic
diseases (Table 1). In addition, they weremore
likely to have never used hormone therapy, to
be younger at first childbirth, and to be older at
menopause and last childbirth (Table A).

During follow-up, a total of 10 909 (54%)
women survived to age 90 years. Average age
at death was 83.7 (SD= 3.8) years, and the
most common causes of death were

cardiovascular disease, cerebrovascular dis-
ease, and cancer. At baseline, women who
survived to age 90 years were more likely to
be older, to be college graduates, to be
married or living as married, and to have
higher income, and were less likely to be
current smokers, to be obese, or to have
a history of chronic diseases (Table 2). In
addition, they were more likely to be current
drinkers, to be in excellent or very good
health, and to be older at menopause (Table
B, available as a supplement to the online
version of this article at http://www.ajph.
org).

In the fully adjusted model, there was
a significant linear trend toward higher odds
of longevity among women with later age
at first childbirth (P for trend= .04), with
ORs of 1.11 (95% CI= 1.02, 1.22) and 1.10
(95% CI= 0.98, 1.25) for those aged 25 to
29 years and 30 years or older compared with
those younger than 25 years (Table 3). In
a separate model, compared with women
who had their first child before age 25 years,
the odds of longevity were significantly
higher among women aged 25 years or older
at first childbirth (OR=1.11; 95%CI= 1.02,
1.21). Compared with women who had their
last child before age 25 years, the odds of
longevity were not significantly higher
among women who were older at last
childbirth (P for trend= .27). Associations of
age at first and last childbirth with longevity
did not vary by race/ethnicity, income,
or parity (data not shown).

Compared with nulliparous women,
women with 2 term pregnancies had higher
odds of longevity, with an OR of 1.15 (95%
CI= 1.00, 1.32) in the fully adjusted model
(Table 3). Findings were not significant
in other parity categories and did not vary by
race/ethnicity or income (data not shown). In
an analysis restricted to parous women,
the association of parity with longevity varied
by race/ethnicity (P value for inter-
action = .03) and was statistically significant
among White women only (Table 4).
Among parous White women, the odds of
longevity were significantly higher among
those with 2, 3, or 4 term pregnancies
compared with 1 term pregnancy in the final
model (OR=1.35 [95% CI= 1.17, 1.56];
OR=1.31 [95% CI= 1.13, 1.51]; and
OR=1.22 [95% CI= 1.04, 1.42], re-
spectively). With increasing parity, the

TABLE 2—Baseline Characteristics of Older Women in Relation to Survival to Age 90 Years:
Women’s Health Initiative, United States, 1993–1998

Characteristic Survived to Age 90 Years (n = 10 909) Died Before Age 90 Years (n = 9339)

Age, y 75.1 62.2 74.1 62.3

Race/ethnicity

White 9677 (89.1) 8223 (88.4)

Black/African American 601 (5.5) 597 (6.4)

Hispanic/Latina 161 (1.5) 155 (1.7)

Other 428 (3.9) 332 (3.6)

Educational level

< high school 676 (6.2) 723 (7.8)

High school 1829 (16.9) 1715 (18.5)

Some college 4326 (40.0) 3729 (40.2)

College graduate 4020 (37.1) 3100 (33.5)

Yearly household income, $

< 20 000 2580 (25.7) 2701 (31.4)

20 000–49 999 5052 (50.4) 4299 (49.9)

‡ 50 000 2399 (23.9) 1610 (18.7)

Marital status

Married or living as married 5221 (48.1) 4110 (44.3)

Widowed 4210 (38.8) 3726 (40.1)

Divorced or separated 943 (8.7) 1019 (11.0)

Never married 489 (4.5) 434 (4.7)

Smoking behavior

Never smoked 6492 (60.5) 4631 (50.7)

Past smoker 4021 (37.5) 3914 (42.8)

Current smoker 221 (2.1) 593 (6.5)

Body mass indexa

Underweight 119 (1.1) 165 (1.8)

Normal weight 4205 (38.9) 3393 (36.7)

Overweight 4173 (38.6) 3266 (35.3)

Obese 2311 (21.4) 2419 (26.2)

History of major chronic diseasesb 4922 (45.1) 6746 (72.2)

Note. Data are presented as No. (%) or mean6SD. Data for each variable do not sum to total N for each
column because of missing data. All P values for comparisons across variables except for race/ethnicity
are significant at the Bonferroni-corrected level of significance (P < .002).
aUnderweight defined as < 18.5 kg/m2, normal weight as 18.5–24.9 kg/m2, overweight as 25.0–29.9
kg/m2, and obese as ‡30.0 kg/m2.
bIncludes baseline self-reported and incident adjudicated diseases (coronary heart disease, stroke,
diabetes, cancer, or hip fracture) during follow-up.
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association between parity and longevity was
attenuated and not significantly higher in
those with 5 or more term pregnancies.

Among parous Black women, the odds
of longevity were 48% (OR=0.52; 95%
CI= 0.34, 0.78) lower among those with at
least 5 term pregnancies comparedwith 1 term
pregnancy in the age-adjusted model; in the
fully adjusted model, findings were no longer
significant. We did not fit separate models for
Hispanic and other race/ethnicity women
because of smaller sample sizes in these groups.

In a sensitivity analysis, findings were
similar whenwe restricted the analysis to only

women who experienced natural meno-
pause. Findings were similar after we ex-
cluded women who reported ever having
difficulties becoming pregnant or visiting
a doctor or clinic because they could not
get pregnant (data not shown).

DISCUSSION
In this large, prospective study, later ma-

ternal age at first childbirth was associated with
increased likelihood of living to age 90 years
among older women. Compared with

nulliparous women, women with 2 term
pregnancies had higher odds of longevity.
Among parous White women, having 2 to
4 term pregnancies compared with 1 term
pregnancy was associated with higher likeli-
hood of longevity. Findings were independent
of demographic characteristics, socioeconomic
status (SES), lifestyle behaviors, reproductive
factors, and health-related factors.

Although several studies have investigated
the association of age at childbirth with
mortality,16–23 few have determined whether
age at childbirth is associated with longev-
ity.4,5 In a case–control study among Long
Life Family Study participants, each 1-year
increase in age at last childbirth was associated
with 5% higher odds of exceptional longevity
(defined as survival to or past the fifth per-
centile of one’s birth cohort, or age 97 years or
older).5 However, health-related factors,
such as chronic diseases, were not controlled
in this study. We did not find an association
between age at last childbirth and longevity in
the fully adjusted model, which included
health-related factors. In addition, we did not
evaluate associations with exceptional lon-
gevity, such as survival to age 95 years or
older, given the smaller number of women
who reached very advanced ages. Future
prospective studies with large numbers of
exceptional survivors are needed to de-
termine the relationship between age at
childbirth and survival to extreme old age.

The association of age at childbirth
with all-cause mortality has been in-
consistent.18,19,21 A prospective study among
White women observed that having one’s last
child after age 40 years was associated with
higher risk of mortality.19 A study among
a national sample of Black andWhite women
found that early age at first childbirth was
associated with higher mortality risk in
Whites, whereas later age at first childbirth
was associated with higher mortality risk in
Blacks.18 A prospective study among White
women found that risk of mortality was
lowest among those with 3 or 4 children who
were aged 25 to 29 years at first childbirth.21

Our findings for age at childbirth did not vary
by race/ethnicity or parity.

Several factors may explain the association
between later age at first childbirth and
longevity. The ability to deliver a term infant
at an older agemay be associatedwith later age
at menopause.24,25 Women with later age

TABLE 3—Associations of Age at First and Last Childbirth and Parity With Survival to Age 90
Years Among Older Women: Women’s Health Initiative, United States, 1993–2014

Variable
Survived to 90 Years,
No./Total No. (%)

Age-Adjusted,
OR (95% CI)

Multivariable-Adjusted,
OR (95% CI)

Age at first childbirtha, y

< 25 3624/7147 (50.7) 1 (Ref) 1 (Ref)

25–29 3133/5522 (56.7) 1.22 (1.13, 1.31) 1.11 (1.02, 1.22)

‡ 30 1369/2413 (56.7) 1.17 (1.07, 1.29) 1.10 (0.98, 1.25)

Age at last childbirtha, y

< 25 549/1172 (46.8) 1 (Ref) 1 (Ref)

25–29 1725/3186 (54.1) 1.32 (1.15, 1.51) 1.17 (0.98, 1.40)

30–34 2619/4848 (54.0) 1.32 (1.16, 1.51) 1.13 (0.95, 1.35)

‡ 35 3233/5876 (55.0) 1.35 (1.19, 1.54) 1.16 (0.97, 1.40)

Parityb

0 1441/2711 (53.2) 1 (Ref) 1 (Ref)

1 965/1933 (49.9) 0.87 (0.77, 0.98) 0.91 (0.78, 1.07)

2 2735/4874 (56.1) 1.15 (1.05, 1.27) 1.15 (1.00, 1.32)

3 2572/4643 (55.4) 1.15 (1.04, 1.27) 1.14 (0.99, 1.30)

4 1659/3038 (54.6) 1.13 (1.02, 1.26) 1.05 (0.91, 1.22)

‡ 5 1537/3049 (50.4) 0.99 (0.89, 1.10) 0.98 (0.85, 1.14)

Parity (among parous women)b,c

1 965/1933 (49.9) 1 (Ref) 1 (Ref)

2 2735/4874 (56.1) 1.32 (1.19, 1.47) 1.26 (1.10, 1.44)

3 2572/4643 (55.4) 1.32 (1.18, 1.47) 1.24 (1.08, 1.42)

4 1659/3038 (54.6) 1.30 (1.16, 1.46) 1.15 (0.99, 1.33)

‡ 5 1537/3049 (50.4) 1.13 (1.01, 1.27) 1.07 (0.93, 1.24)

Note. CI = confidence interval; OR =odds ratio.
aMultivariable model adjusts for study membership (clinical trial or observational study), demographics
(baseline age, race/ethnicity, educational level, income, and marital status), lifestyle behaviors (baseline
smoking behavior, alcohol intake, and physical activity), baseline body mass index, reproductive factors
(ever used hormone therapy, past oral contraceptive use, age at menopause, age at menarche, and
parity), and health-related factors (self-rated health and history of chronic diseases [coronary heart
disease, stroke, cancer, diabetes, or hip fracture]).
bMultivariable model adjusts for study membership (clinical trial or observational study), demographics
(baseline age, race/ethnicity, educational level, income, and marital status), lifestyle behaviors (baseline
smoking behavior, alcohol intake, and physical activity), baseline body mass index, reproductive factors
(ever used hormone therapy, past oral contraceptive use, age atmenopause, and age atmenarche), and
health-related factors (self-rated health and history of chronic diseases [coronary heart disease, stroke,
cancer, diabetes, or hip fracture]).
cP value for interaction with race/ethnicity = .03.
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at menopause may be more likely to live
longer, which may be explained by their
better overall health because of their
lifestyle behaviors and different childhood
exposures.24–27 For example, women with
later age at menopause have been found to
have better nutrition, less stress, and higher
SES in childhood, which may influence their
behaviors and overall health in adulthood.24

Our findings, however, were independent
of age at menopause.

The risk of obstetric complications, in-
cluding gestational diabetes and hypertension,
is higher at older maternal ages, and the risk
of maternal mortality increases with
age across all races and ethnicities.28,29 It is
possible that surviving a pregnancy at an older
age may be an indicator of good overall health
and thus higher likelihood of longevity.
However, delivering her first child at a later
age does not imply that a woman will achieve
longevity, as longevity may be influenced
by many factors (e.g., lifestyle behaviors).7

Residual confounding by SES may also
explain our findings.Women who are older at
first childbirth usually have higher educational
attainment and income,1 both of which are
associatedwith increased longevity.7 Although
our findingswere independent of these factors,

other indicators of SES (e.g., occupation) that
influence age at first childbirth may also
explain the association with longevity.

In previous studies, womenwith 2 to 4 term
pregnancies had lower risk of all-causemortality
compared with nulliparous, primiparous, and
higher parity women.10,11,18,30,31 Concor-
dantly, we observed that, compared with
nulliparous women, women with 2 term
pregnancies had higher odds of longevity.
Furthermore, among parous White women,
the odds of longevity were higher among those
with 2 to 4 term pregnancies. However, the
odds of longevity were attenuated with in-
creasing parity and were not significant among
White women with 5 or more term preg-
nancies, consistent with previous findings
showing a nonlinear, J-shaped association
between parity and mortality.10

The higher likelihood of longevity among
women with 2 to 4 term pregnancies may be
partly explained by better overall health in those
who are capable of childbearing comparedwith
nulliparous or primiparous women.31,32 Alter-
natively, the association may be explained by
residual confounding attributable to SES, early
life factors, or lifestyle factors. For example,
a previous study observed that, among women,
number of children was linearly associated with

adult socioeconomic indicators (e.g., social class,
car ownership, and housing tenure) and
childhood social class.33 The absence of a sig-
nificant association with longevity for White
women with 5 or more term pregnancies may
reflect lifestyle factors such as obesity that are
associated with having large families.33 The
inverse association between high parity
and longevity in Black women may be attrib-
utable to weight gain with numerous preg-
nancies. A prospective, 25-year study showed
that weight gain following childbearing was
highest in overweight, multiparous Black
women than in other racial/ethnic groups.34 In
our study, the inverse association was no longer
significant in the fully adjusted model, which
included body mass index.

Limitations and Strengths
This study has several limitations. Women

who enrolled for additional follow-up were
more likely to be White, educated, and
healthier at baseline. Women included in this
study were aged on average 75 years at en-
rollment andmay have had a higher likelihood
of achieving longevity as they had already
survived to their 70s. Because of this potential
selection bias, our findings may not be appli-
cable to the general population of childbearing
women. The small number of minority
women limited power to evaluate associations
of reproductive factors with longevity in these
groups separately. Participants may have had
different experiences with respect to historical
events that may have influenced their life
expectancy; however, any confounding at-
tributable to birth cohort effectswasminimized
because of the narrow age range of the cohort.

Although information was available on
a large number of covariates, we did not have
information on family history of longevity or
whether pregnancies were achieved with
assisted reproductive technology. However,
findingswere similar afterwe excludedwomen
who reported ever having difficulties becoming
pregnant. In addition, assisted reproductive
technology was uncommon during the years
when these women were giving birth.

Study strengths include the prospective
design, long-term follow-up, high retention
of study participants over time, and multi-
ethnic cohort with a large number of women
who reached age 90 years.

TABLE 4—Racial/Ethnic–Specific Associations of ParityWith Survival toAge 90 Years Among
Parous Women: Women’s Health Initiative, United States, 1993–2014

Parity
Survived to 90 Years,
No./Total No. (%)

Age-Adjusted,
OR (95% CI)

Multivariable-Adjusted,a

OR (95% CI)

White women

1 794/1630 (48.7) 1 (Ref) 1 (Ref)

2 2476/4393 (56.4) 1.41 (1.25, 1.58) 1.35 (1.17, 1.56)

3 2326/4231 (55.0) 1.37 (1.21, 1.53) 1.31 (1.13, 1.51)

4 1510/2742 (55.1) 1.40 (1.23, 1.58) 1.22 (1.04, 1.42)

‡ 5 1350/2633 (51.3) 1.24 (1.09, 1.40) 1.14 (0.98, 1.33)

Black women

1 109/188 (58.0) 1 (Ref) 1 (Ref)

2 106/223 (47.5) 0.61 (0.40, 0.91) 0.54 (0.30, 0.96)

3 99/168 (58.9) 0.98 (0.63, 1.52) 0.93 (0.50, 1.73)

4 59/122 (48.4) 0.62 (0.39, 1.01) 0.66 (0.34, 1.29)

‡ 5 82/206 (39.8) 0.52 (0.34, 0.78) 0.57 (0.31, 1.06)

Note. CI = confidence interval; OR =odds ratio.
aMultivariable model adjusts for study membership (clinical trial or observational study), demographics
(baseline age, race/ethnicity, educational level, income, and marital status), lifestyle behaviors (baseline
smoking behavior, alcohol intake, and physical activity), baseline body mass index, reproductive factors
(ever used hormone therapy, past oral contraceptive use, age atmenopause, and age atmenarche), and
health-related factors (self-rated health and history of chronic diseases [coronary heart disease, stroke,
cancer, diabetes, or hip fracture]).
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Public Health Implications
Our findings have several public health

implications. First, our findings do not imply
that intentionally delaying childbearing will
increase the likelihood of living to age
90 years and do not support delaying child-
bearing, given the complications associated
with older maternal age. Furthermore, al-
though parity was positively associated with
longevity, increasing parity was associated
with a decreasing trend for the odds of lon-
gevity. It is possible that age at first childbirth
and parity reflect underlying factors such
as SES. For example, women with later age at
first childbirth may have been of a higher
SES, which may explain the association of
delayed childbearing with longevity in
our study. Therefore, further research is
needed to determine which modifiable and
social factors explain associations of age at first
childbirth and parity with longevity. This
may help identify targets for future public
health interventions among women in
the preconception and family planning phases
of their lives, which may improve women’s
healthy longevity in the long term.
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