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Abstract

Objective: The primary aim of this study was to evaluate if maternal age at birth of last child
is associated with leukocyte telomere length in a nationally representative population of peri- and
postmenopausal women.

Methods: We conducted a cross-sectional analysis of 1,232 women from the National Health
and Nutrition Examination Survey to examine maternal age at last birth and telomere length,
surveyed between 1999 and 2002. We included peri- and postmenopausal women age 40 years
and older. Maternal age at last live birth was self-reported, and leukocyte telomere length was
measured using quantitative polymerase chain reaction. We calculated least-squares geometric
mean telomere length across categories of maternal age adjusted for age, race/ethnicity, number
of live births, survey cycle, and history of hysterectomy or cophorectomy. P-trend < 0.05

was considered statistically significant. For hypothesis-generation, we explored modification by
reproductive and sociodemographic factors.

Results: Maternal age at last birth was positively associated with telomere length: the
multivariable-adjusted least-squares geometric mean leukocyte telomere length across categories
of age at last birth (<25, 25-29, 30-34, 35-39, =40 years) was 0.90, 0.93, 0.93, 0.95, and 0.96,
respectively (P-trend = 0.04). There was suggestive evidence this association may be restricted
to those women with 1 or 2 live births or women who reported ever using oral contraceptives
(P-interaction<0.10 for both).
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Conclusions: Later maternal age was associated with longer telomere length in a nationally
representative population of women. These data provide new insight into the biological
relationship between reproductive history and long-term health.
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Introduction

An increasing number of women in the United States are choosing to delay childbearing.1-3
This is reflected in a report by the Centers for Disease Control and Prevention that
documented an increase in the average maternal age at first birth for rural and metro
counties from 2007 to 2017.4 Later maternal age at birth of last child has been associated
with increased maternal longevity.>-8 Moreover, later maternal age has been associated
with risk of hormone-dependent cancers — including breast (increased), ovarian (decreased),
and endometrial (decreased) — independent of number of births.%-11 However, little data

are available to understand how maternal age is associated with biological indicators of
long-term health and longevity.

We aimed to address this gap by examining the association between maternal age at

birth of last child and maternal telomere length. Telomeres are repeating DNA-protein
complexes that protect the ends of chromosomes and are critical for maintaining genomic
stability.12 Telomeres shorten with each cell division as well as with oxidative stress and
inflammation — they are thus often used as a proxy of cumulative cellular aging and
damage.12:13 Epidemiologic studies have reported associations between telomere length
and chronic conditions, including cardiovascular disease; type 2 diabetes; neurological
conditions; 1415 and various cancers,16-19 including hormonally-driven cancers such as
breast and ovarian.20-23

In the only study to date of maternal age and telomere length, the Long Life Family Study
reported a positive association between late maternal age at last birth and telomere length
in 387 women24 — providing compelling evidence that maternal age may be correlated with
telomere length. However, this study was restricted to non-Hispanic white women over

70 years of age with a family history of longevity. Moreover, these data did not consider
potential modification by sociodemographic factors related to childbearing patterns and
reproductive health decisions. For instance, educational attainment is one of the strongest
determinants of maternal age at first birth1:225 and may therefore modify this association.

To address these knowledge gaps, we investigated the association between maternal age
at birth of last child and telomere length in a large, nationally representative population
of women in the National Health and Nutrition Examination Survey. Importantly, we used
these data to understand if this relationship holds in a more diverse study population than
that studied by Fagan et al. (2017). Additionally, for hypothesis generation, we explored
modification of the association by sociodemographic and reproductive factors that may
influence telomere dynamics or childbearing patterns.
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Methods
Study Population

Data were collected from the National Health and Nutrition Examination Survey
(NHANES), a nationally-representative, cross-sectional survey of civilian and non-
institutionalized persons in the United States conducted by the Centers for Disease Control
and Prevention (CDC).28 We included data from the two cycles for which leukocyte
telomere length was measured: 1999-2000 and 2001-2002.

We restricted our population to women with measured telomere length (N=4,056). Of

these women, only those who met the following criteria were included in the final study
population (Figure 1): 1) at least 40 years of age, 2) self-reported peri- or post-menopausal,
3) complete data for number of births and maternal age, 4) at least one live birth, and 5) did
not have a partial/full hysterectomy and/or unilateral/bilateral oophorectomy before the age
of 40. Most women complete natural childbirth by age 40 in the U.S. and women whose
menstrual periods cease before age 40 are defined as experiencing premature menopause.2”
Thus, our final population included 1,232 women age 40 years and older who had completed
natural childbearing.

By design, NHANES oversampled older adults, low-income individuals, and persons of
certain racial/ethnic minority groups. Thus, to ensure estimates are nationally representative
of the non-institutionalized U.S. population, participants were assigned survey weights
provided by NHANES, which accounted for unequal sampling probabilities and non-
response.28

Ethics Approval

Collection of the NHANES survey data was approved by the NCHS Research Ethics Review
Board at the CDC, and all data are publicly available.28 The Memorial Sloan Kettering
Cancer Center institutional review board determined this study did not require additional
human subjects approval.

Assessment of Reproductive Factors and Other Covariates

Women in NHANES were asked to report information on their reproductive health to a
trained interviewer at a mobile examination center.2930 We defined maternal age at birth

of last child, hereafter referred to as age at last birth, using the question “How old were

you at the time of your last live birth?” Mean age at last birth was comparable between
NHANES cycles (1999-2000: 30.5 years; 2001-2002: 30.9 years). We defined peri- or
post-menopausal status by an answer of “Going-gone through menopause” to the question
“What is the reason you have not had regular periods in the last 12 months?” There were
no additional measures to clearly differentiate between peri- or post-menopausal status;
thus, we used this broad definition of menopausal status. Previous literature suggests

that self-reported menopausal status is reproducible and accurate.3! Thus, we consider

this an adequate definition based on available data. Additional self-reported reproductive
factors were similarly assessed in the NHANES reproductive health section. These included
pregnancy history (number of live births, age at first live birth), use of exogenous hormones

Menopause. Author manuscript; available in PMC 2021 September 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Latour et al.

Page 4

(oral contraceptive use, postmenopausal hormone therapy use), and history of hysterectomy
and/or oophorectomy.

In addition to reproductive factors, NHANES collected data for other factors that

may be related to age at last birth or telomere length: age at blood collection, race/
ethnicity, educational status, poverty-income ratio, body-mass index (BMI, kg/m?), alcohol
consumption (over the past 12 months), high cholesterol status, congestive heart disease,
stroke, smoking status, physical activity (metabolic equivalent hours of activity/month —
MET-hours/month), diabetes, cancer, and general health status at time of interview (Table
1). Height and weight were measured by a trained examiner, whereas all other factors
considered in this study were assessed via self-report to a trained interviewer during a
computer-assisted personal interview.

Measurement of Relative Leukocyte Telomere Length

The collection of blood samples and measurement of telomere length in NHANES have
been detailed elsewhere.32-34 Briefly, leukocyte telomere length (LTL) was measured in
individuals aged 20 years or older using genomic DNA extracted from peripheral blood
leukocytes (stored at -80°C). Relative LTL was measured using quantitative polymerase
chain reaction (qQPCR).3° The average relative LTL was calculated as the ratio of the
Telomere repeat copy number to standard reference Single-gene (36B4) copy number (T/S
ratio, hereafter referred to as “leukocyte telomere length”). Using a different sample and
laboratory than that used for NHANES, the relative T/S ratio has been shown to correlate
well with absolute telomere length measured by Southern blot (r= 0.82; £< 0.0001).3°
LTL was measured three times on three different days, with duplicates, creating six points
from which to calculate an average LTL value for each participant. Mean LTL across the
population was lower in 1999-2000 (geometric mean LTL: 0.93) vs. 2001-2002 (geometric
mean LTL: 1.00). Telomere length was measured at the time of the examination. Thus,
measured telomere length for all women in our study represents their cross-sectional, post-
childbearing, age-specific LTL.

Statistical Analyses

LTL was right skewed in our data, so we used the natural logarithm of LTL to reduce

the influence of extreme values. We calculated the distribution of sociodemographic and
reproductive factors in our study population as well as the geometric mean of LTL across
these factors (adjusted for age at blood collection).

To assess the overall association between maternal age at last birth and maternal LTL, we
estimated the adjusted least-squares geometric mean LTL by category of age at last birth (<
25, 25-29, 30-34, 35-39, = 40 years) using two generalized linear models. (This involved
calculating the adjusted least-squares mean for log-transformed LTL within each category
of maternal age and then exponentiating the results to obtain the geometric mean.) We

first used a “minimally-adjusted” model, which regressed log-transformed LTL on age at
last live birth, age at blood collection (continuous), and race/ethnicity (non-Hispanic white,
non-Hispanic black, Mexican American, other Hispanic, other race/multi-racial). To assess
the influence of additional potential confounders related to age at last birth or LTL, we
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next used a “fully-adjusted” model, which regressed log-transformed LTL onto the factors
included in the minimally-adjusted model with the addition of number of live births (1, 2,
3, 4, = 5), history of hysterectomy and/or oophorectomy after age 40 (ever vs. never), and
survey cycle (1999-2000, 2001-2002). When building the fully-adjusted model, we first
considered inclusion of either age at first live birth or number of live births in addition

to factors in the minimally-adjusted model. However, both could not simultaneously be
included with age at last birth because of high collinearity between these reproductive
variables. We selected number of live births for inclusion because its addition resulted in a
greater change (vs. age at first birth) in the regression coefficient for age at last birth. We
determined the addition of other covariates using a forward stepwise-selection procedure in
which variables were included if they resulted in a 10% change in the regression coefficient
for age at last live birth and LTL. The covariates we considered for inclusion were informed
by previous literature; these variables are listed in Table 1. After using this procedure,
history of hysterectomy and/or oophorectomy after age 40 and survey cycle were added

to the final, fully-adjusted model. We tested for a linear trend across age at last birth by
including its categories as an ordinal predictor in multivariable linear regression models.

All covariates except for poverty-income ratio had missing data for less than 10% of
participants. Because missing data methods perform similarly with a low proportion of
missing data,36 we replaced missing values for each of these variables with the median value
to preserve statistical power. Because poverty income ratio was missing more than 10% of
responses, we created a “missing” category for this variable. No participants were missing
data for more than four of the considered covariates. This approach reduced the variance of
variable distributions. In sensitivity analysis, we used complete case methods and observed
no appreciable differences (data not shown).

We next conducted exploratory analyses to assess whether the association between age

at last birth and LTL varied across educational attainment (< high school, high school
graduate/GED, some college/associate, = college graduate); age at blood collection (=70 vs.
<70 years); number of live births (<2 vs. >2); oral contraceptive use (ever vs. never); or
postmenopausal hormone therapy use (ever vs. never). We selected these factors a priori
based on previous literature that indicated these variables may be related to childbearing
decisions or alter telomere length/dynamics. Age, education, and parity are all known to
be associated with childbearing patterns.2-3:25 Further, while the association of age with
telomere length is well-established, parity has also been found to be associated with
telomere length.37 Postmenopausal hormone therapy and oral contraceptives often contain
estrogen, which can affect telomere dynamics.3® We used global Wald tests to compare
nested models with and without multiplicative interaction terms between age at last birth
(modeled ordinally) and each modifier (modeled categorically).

All statistical tests were 2-sided, and a.=0.05 for the primary analysis. In exploratory
analyses of modification of the association (for which power was limited), we used a.=0.10
since these were conducted for hypothesis-generation. Statistical analyses were completed
in SAS 9.4 (SAS Institute, Cary, NC). Generalized linear models were run using PROC
SURVEYREG in SAS, which allowed us to implement the proper weights based upon
NHANES procedures.
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Primary Analyses: Maternal age at last birth and LTL

The mean age of women at blood collection was 63 years, and the mean age at last birth
was 31 years. As expected, increased age at blood collection was inversely associated with
shortened LTL (r=-0.30, £< 0.0001), demonstrating that our telomere data conform to this
well-established association.39 After adjustment for age, LTL did not differ appreciably by
key sociodemographic or lifestyle characteristics, such as education, BMI, smoking status,
or alcohol use (Table 1). There appeared to be some variation in telomere length by race/
ethnicity, and telomeres were longest in the most physically active women.

There was a positive association between maternal age at last birth and LTL (Figure 2;
Table, Supplemental Digital Content 1, which contains geometric means and confidence
intervals used to create Figure 2). After adjustment for age, race/ethnicity, number of live
births, history of hysterectomy and/or oophorectomy after 40 years of age, and survey cycle,
the least-squares geometric mean LTL across categories of age at last birth (<25, 25-29, 30—
34, 35-39, >40 years) was 0.90, 0.93, 0.93, 0.95, and 0.96, respectively (~-trend=0.04). This
difference in telomere length is equivalent to 9 years of aging when comparing women in
the oldest (=40 years) and youngest (<25 years) categories of age at last birth. There was no
difference in the association by survey cycle (~interaction=0.53). Results were unchanged
after excluding /=100 women with a history of any cancer except non-melanoma skin
cancer (data not shown). Because both maternal age at last birth and LTL may be proxies

of overall health, we assessed associations restricted to participants with either good,

very good, or excellent general health status (A=875). Similarly, there was no appreciable
difference in the association in this sub-population.

Exploratory Analyses: Effect modification by educational attainment and other factors

We explored if the association between age at last birth and telomere length differed by
sociodemographic or reproductive factors. We initially hypothesized educational attainment
may modify this association due to its relationship with reproductive decision-making;
however, we did not observe evidence for this (P-interaction=0.90; Figure, Supplemental
Digital Content 2). We did, however, observe suggestive evidence that the association
between age at last birth and longer telomeres may be driven by women with 1 or 2

live births (1 or 2: Ptrend = 0.01; 3 or more: Atrend = 0.97; P-interaction=0.08; Figure,
Supplemental Digital Content 3) or those who reported ever using oral contraceptives (Ever:
P-trend = 0.01, Never: Atrend = 0.74, P-interaction = 0.03; Figure, Supplemental Digital
Content 4). In contrast, we did not observe evidence of modification by age at blood
collection (P-interaction=0.11; Figure, Supplemental Digital Content 5) or postmenopausal
hormone therapy use (P-interaction = 0.68; Figure, Supplemental Digital Content 6). It is
important to note these subgroup analyses were intended for hypothesis generation and
should be interpreted cautiously given limited statistical power for tests of heterogeneity.
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Discussion

In our large nationally representative population, later maternal age at last birth

was associated with longer LTL in peri- and postmenopausal women. Our diverse

study population offered the opportunity to assess modification of the association by
sociodemographic and reproductive factors. Educational attainment did not modify the
relationship, but there was suggestive evidence that the association of later age at last birth
with longer LTL may be restricted to women with 1 or 2 live births or who reported ever
using oral contraceptives. These findings merit further investigation in a large, prospective
dataset.

Our data are consistent with the only previous study to date to examine the association
between maternal age at last birth and LTL. Fagan et al. (2017) examined this relationship
in 387 non-Hispanic white women over age 70 years with a family history of longevity from
the U.S. and Denmark in the Long Life Family Study. In this small, restricted population,
later maternal age at last birth was associated with longer telomeres: compared with women
with earlier age at last birth (<29 years), women with later age at last birth (>33 years) were
2-4 fold more likely to have leukocyte telomere length in the second and third tertiles than
in the first tertile. While our findings are consistent, there are important differences between
our study populations. The Long Life Family Study was designed to study factors related to
longevity.40 They thus included women with (1) a family history of longevity and that either
(2a) lived to the oldest 51 percentile of their birth cohort or (2b) lived to at least 70 years

of age, despite not satisfying (2a). Thus, this study population over-represented older women
(=70 years) and was enriched for those more likely to experience longevity. Importantly,

our study included a >3-fold larger, far more racially and ethnically diverse population

than Fagan et al., which included only non-Hispanic white women. Taken together, our

data combined with that from Fagan et al. reinforces the rigor and external validity of the
observed association between late maternal age at last birth and longer leukocyte telomere
length.

There are multiple plausible explanations for this association. Given that our study used
cross-sectional data with a single measurement of telomere length, we cannot assess the
directionality of this relationship and thus cannot tease apart these possibilities. However,
both causal and non-causal explanations exist. From a causal perspective, it is possible

that pregnancy affects telomere length. If our results were interpreted strictly from this
perspective, they would suggest that later age at last birth leads to having longer telomeres,
for example through lessened telomere degradation. However, this conclusion would not
align well with previous research: the theory of a physiological tradeoff in reproduction
suggests that the “costs” associated with pregnancy would lead to telomere shortening,
something that has been supported by experimental studies that had access to both pre-

and post-pregnancy telomere lengths.#! Instead, as suggested by a 2019 review by Sudyka,
our results would more likely support a “quality” perspective, or the idea that individuals
with sets of traits associated with better survival are more likely to have higher reproductive
success. Specifically, this suggests that we see this trend because it is individuals with longer
telomeres that can give birth at later ages. This could occur, for example, if telomere length
itself dictates the age at which a woman can have a child, as proposed by the Telomeric
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Theory of Reproductive Senescence.#2 Briefly, this theory posits that shortened oocyte
telomere length can negatively impact egg formation or successful embryo development (for
example, through improper chromosome separation in meiosis). Non-causal explanations are
also possible: telomere length may serve as a proxy of better general health, corresponding
to a woman’s physical ability to become pregnant later in life.

Longitudinal studies will be needed to provide more definitive data for these questions.
Moreover, our study is the first to explore if this relationship varies by sociodemographic
and reproductive factors; accordingly, larger studies examining modifiers of this relationship
are needed. For instance, we examined the relationship by educational attainment because
more highly educated women delay childbearing at higher proportions than women

with lower educational achievement;1:225 however, we did not observe evidence of the
association being modified by education. Understanding these relationships are important as
it can provide mechanistic insights for the role of telomere dynamics and cellular aging in
the associations between reproductive history and long-term health.

Our study has important strengths: it included a large, nationally representative group of
women, which increases the generalizability of our results across the U.S. population.
Moreover, these women had data collected on a range of sociodemographic, lifestyle,

and reproductive factors, enabling us to assess various potential sources of confounding

and modification. Nevertheless, our results should be interpreted in the context of some
important limitations. We did not have information regarding the use of assisted reproductive
technologies (ARTS), which could bias results as these are more often used by older (=35
years) rather than younger women in the U.S.43 However, we anticipate bias from this
source to be minimal. Births from ARTs comprised under 2% of all infants born in the

U.S. in 2016, a percent that has been increasing since ART introduction in 1981 and thus
was even smaller when our population was completing childbearing. It is likely, then,

that infants born through ARTS constitute only a very small percent of the pregnancies

in our sample, minimizing the amount of bias introduced. Another weakness is that the
sociodemographic covariates (e.g., BMI, poverty-income ratio, smoking status) may not
fully capture a woman’s experiences during pregnancy because they were not assessed
during her reproductive period. However, these cross-sectional measurements are commonly
used throughout epidemiologic studies as proxies for past behaviors (for example, see:
Setiawan et al., 2012; Pollack et al., 2018). Further, while there was a small proportion

of missing data overall, slightly over 10% of data were missing for poverty-income ratio.
We therefore created a missing data category for this variable, which means that, likely,
individuals with varying PIRs were combined. Aside from concerns with covariates, as
noted above, NHANES is a serial cross-sectional study, and we could not assess a possible
temporal relationship between age at last birth and LTL since we did not have both pre-

and post-pregnancy telomere lengths. Thus, these data cannot provide an estimate of causal
effect. Finally, because there is high intra-individual variation in telomere length,** large
sample sizes are required to understand the true relationships between any exposure and
telomere length. Although our population was more than 3-fold larger than that in Fagan et
al. — providing adequate power to detect an association between age at last birth and LTL -
it was much more diverse, and we had small sample sizes in subgroup analyses. This was
particularly true when stratifying by educational attainment, for which only 179 women had
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a college degree or above. Because we are the first to explore the role of reproductive and
sociodemographic factors in modifying this relationship, our stratified results are intended
to inform future hypothesis testing in larger studies before any definitive conclusions can be
drawn.

Conclusions

This study found that later maternal age at last birth was associated with longer LTL in peri-
and postmenopausal women. There was suggestive evidence that this association may be
modified by number of live births or oral contraceptive use, such that the association holds
only among women with 1 or 2 live births and women with a history of ever using oral
contraceptives. These findings, in combination with results from a previous observational
study, suggest maternal age, in combination with other key reproductive factors, is correlated
with telomere length among peri- and postmenopausal women. This could have implications
for our understanding of long-term health in this population. However, before definitive
conclusions can be drawn, prospective studies must evaluate the intra-individual changes in
telomere length before and after pregnancy as well as the long-term consequences of those
changes. That data is necessary to estimate the causal effect of maternal age on telomere
length.
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v

v
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v

Peri- and postmenopausal women that
are at least 40 (n=1,728)

v

v

Women with at least one live birth
(n=1,534)

v
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Exclude: Men (n=3,771)

Exclude: Women that are under 40,
premenopausal, or missing data
regarding menopausal status (n =296
missing) (n=2,328)

Exclude: Women with < 1 live birth,
missing data regarding number of live
births (n = 136 missing), or missing
data regarding age at last live birth
(n=0 missing) (n= 194)

v

Final Population: Peri- and
postmenopausal women aged 40 years
or more with at least 1 live birth and
without history hysterectomy and/or
oophorectomy before age 40
(n=1,232)

Figurel.

Exclude: Women with history of
full/partial hysterectomy and/or
unilateral/bilateral oophorectomy
before age 40 or missing data
regarding age at either surgery (n=11
missing) (n=302)

Inclusion/exclusion criteria used to obtain the final study population.
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Figure 2.

Estimated geometric mean leukocyte telomere length (Y-axis) with 95% confidence intervals
across categories of age at last live birth (X-axis) in the entire study population (n = 1,232).
(A) Adjusted for age at blood collection (continuous) and race/ethnicity (non-Hispanic
white, non-Hispanic black, Mexican American, Other Hispanic, Other race/mixed). (B)
Adjusted for age at blood collection (continuous); race/ethnicity (non-Hispanic white, non-
Hispanic black, Mexican American, Other Hispanic, Other race/mixed); number of live
births (1, 2, 3, 4, = 5); history of hysterectomy and/or oophorectomy after 40 years of

age (ever, never); and survey cycle (1999-2000, 2001-2002). Pfor trend are 2-sided and
obtained by modeling age at last birth as an ordinal variable.
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Sociodemographic and reproductive characteristics of 1,232 peri- and postmenopausal women from the

Table 1.

National Health and Nutrition Examination Survey.

Characteristic

Weighted %2

Age-Adjusted LTL

b

GeometricMean  95% Confidence Interval

Demographic Characteristics

Age at blood collection (years)
40-49
50-59
60-69
70-79
80-85
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Mexican American
Other Hispanic
Other race/mixed
Education
< High school
High school grad/GED
Some college/associate
> College grad
Poverty Income Ratio
<1
1-1.99
2-3.99
24
BMI at blood collection
Underweight/Normal (<25)
Overweight (25- <30)
Obese (=30)
Smoking status
Never
Former

Current

128
276
355
277
196

695
170
264
68
35

462
303
287
179

178
301
306
301

345
390
457

741
324
165

14.6
30.6
22.3
21.4
111

79.1
6.8
3.7
6.6
3.9

24.7
27.9
26.9
20.5

11.4
19.9
25.9
32.6

32.3
29.8
34.9

57.9
26.8
15.2

Quartiles of Physical activity (MET-hours/month)

Q1 (<24.8)

Q2 (>24.8 - <61.1)
Q3 (>61.1-<124.1)
Q4 (>124.1)
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151
156
119
139

1331
13.17
13.32
13.33

1.05
0.97
0.96
0.88
0.83

0.93
0.96
0.88
0.96
0.88

0.92
0.93
0.93
0.94

0.93
0.90
0.94
0.93

0.93
0.94
0.92

0.93
0.94
0.92

0.92
0.90
0.93
1.00

0.98-1.14
0.94-1.01
0.91-1.01
0.84-0.92
0.79-0.87

0.90-0.96
0.91-1.01
0.84-0.93
0.84-1.09
0.79-0.98

0.88-0.96
0.88-0.98
0.89-0.97
0.90-0.98

0.88-0.99
0.85-0.95
0.90-0.98
0.89-0.97

0.89-0.98
0.90-0.97
0.87-0.96

0.89-0.97
0.90-0.97
0.86-0.97

0.86-0.98
0.86-0.95
0.89-0.97
0.95-1.05
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Age-Adjusted LTLb
Characteristic N Weighted 0% GeometricMean  95% Confidence Interval
Frequency of alcohol consumption over past 12 months
< 1/month 876 65.93 0.92 0.88-0.95
= 1/month - < 4/week 238 22.46 0.96 0.90-1.03
> 4/week 116 11.54 0.94 0.90-0.99

Self-Reported Health Status

Excellent 160 16.8 0.95 0.91-0.99
Very Good 308 29.7 0.91 0.88-0.95
Good 405 326 0.93 0.89-0.98
Fair 290 17.2 0.92 0.87-0.97
Poor 67 3.7 0.94 0.86-1.03

Reproductive Characteristics

Age at last live birth (years)

<25 170 175 0.90 0.83-0.97
25-29 300 26.6 0.92 0.88-0.96
30-34 331 26.0 0.93 0.89-0.97
35-39 289 218 0.94 0.91-0.98
=40 142 81 0.97 0.89-1.05

Age at first live birth (years)

<19 336 240 0.91 0.88-0.95
20-22 340 279 0.92 0.88-0.96
23-26 305 26.4 0.94 0.91-0.97
=27 249 216 0.95 0.90-1.00

Age at menopause (years)

<45 463 39.8 0.93 0.89-0.98
45-49 298 248 0.92 0.88-0.96
50-54 348 27.1 0.92 0.89-0.96
255 123 84 0.94 0.89-0.98

Number of live births

1 145 14 0.95 0.89-1.01
2 305 30.8 0.90 0.86-0.95
3 281 246 0.93 0.89-0.97
4 166 11.9 0.94 0.88-1.00
25 335 188 0.95 0.91-0.98

Ever used oral contraceptives
No 653 43.9 0.93 0.89-0.98
Yes 579 55.8 0.92 0.89-0.95
Ever used postmenopausal hormones
No 730 53.8 0.93 0.89-0.97
Yes 502 457 0.93 0.89-0.97
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Latour et al.
Characteristic N Weighted 0%
Ever had hysterectomy and/or oophorectomy
Yes, either 334 270
No, neither 895 729

Time elapsed since last birth (years)

<22 234 232
23-31 300 25.8
32-40 344 257
>41 354 253

0.95
0.92

0.97
0.93
0.93
0.91

0.90-1.01
0.89-0.95

0.92-1.03
0.88-0.98
0.89-0.97
0.84-0.98

aPercentages may not add up to 100 due to missing data.
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bGeometric means and corresponding 95% confidence intervals for leukocyte telomere length (LTL) are age-adjusted, with the exception of the

variable corresponding to age at blood collection.
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