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Abstract

Purpose.—To evaluate the association of a history of infertility with long-term weight, body
composition, and blood pressure.

Methods.—We studied 1,581 women from the prospective cohort Project Viva. History of
infertility was based on self-reported time to pregnancy =12 months or use of medical treatment to
conceive for the index or any prior pregnancy; a diagnosis of infertility; claims for infertility
treatments/prescriptions abstracted from medical records. The outcomes were weight, waist
circumference, and body fat assessed through 12 years postpartum; and blood pressure assessed
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through 3 years postpartum. We used linear mixed-effect models adjusted for age, race/ethnicity,
income, education, marital status, parity, and age at menarche.

Results.—342 women (21.6%) had a history of infertility. In adjusted models, women with vs.
without infertility, had higher average weight (3.29 kg, 95% CI: 1.35, 5.24), waist circumference
(2.46 cm, 95% CI: 0.78, 4.13) and body fat (1.76 kg, 95% CI: 0.09, 3.43). Among younger (18-29
years), but not older (=30 years) women, infertility was associated with higher systolic (4.08
mmHg, 95% CI: 0.93, 7.23) and diastolic blood pressure (2.16 mmHg, 95% CI: 0.11, 4.20).

Conclusions.—A history of infertility may serve as a marker to identify women at higher
cardiometabolic risk.
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Introduction

Infertility is a condition characterized by a failure to achieve a clinical pregnancy after
>12 months of unaided attempts at conception [1]. Infertility encompasses a spectrum of
reproductive dysfunction that includes secondary infertility, women who become pregnant
without medical assistance, as well as women who require medical treatments to achieve a
pregnancy [1]. Infertility affects approximately 15.5% of reproductive-aged women trying
to conceive in the US [2]. Infertility has been associated with a range of long-term health
outcomes, including future risk of type 2 diabetes and cardiovascular disease (CVD) [3,4].

Despite the known relationship between infertility and obesity-related chronic conditions,
few studies have evaluated associations of infertility with subclinical indicators of disease
progression, such as body composition, adiposity, and cardiovascular traits, for which
results may be more relevant to the general-risk population and have potential to inform
primary prevention. Studies of women with polycystic ovary syndrome (PCQOS), a condition
characterized by infertility [5], have shown that they are more likely to exhibit overweight
and obesity, central adiposity, and metabolic alterations such as insulin resistance and
dyslipidemia [6-8]. However, few studies outside of PCOS settings have tested the
hypothesis of an association between infertility and precursors to clinical disease [9]. Such
studies are critical because women with PCOS are likely not representative of the general
population of reproductive-aged women who may experience infertility. In addition to the
predominant focus on high-risk populations, most of the studies conducted to date have
been cross-sectional or case-control in design [9], which leaves current evidence open to the
possibility of troubling biases like reverse causation and selection bias [10,11]. Therefore,
there is a need for prospective studies on the association between infertility and markers of
cardiovascular health non-restricted to women with PCOS.

Considering the growing burden of infertility among women and the lack of literature on the
relationship between infertility and long-term health, we aimed to evaluate the association
of a history of infertility with long-term weight, body composition, and blood pressure in
women from Project Viva.
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Materials and methods

Study population

This study was a secondary analysis of data from women participating in Project Viva, an
ongoing prospective cohort of mother-child pairs. Details on recruitment and eligibility are
described elsewhere [12]. Briefly, Project Viva recruited pregnant women between 1999 and
2002 from Atrius Harvard Vanguard Medical Associates at around 10 weeks of gestation.
Of the 2,100 women enrolled in Project Viva, 28 contributed two different singleton
pregnancies (2,128 live births in total). For these women, we considered only the second
pregnancy to avoid extraneous bias due to subsequent pregnancies. We further excluded
women younger than 18 years at enroliment (n=28) and those with missing outcome data
throughout the follow-up period (n=476). Women with intervening pregnancies during
follow-up were not excluded because intervening pregnancies are likely on the causal
pathway between fertility and long-term health. However, since pregnancy leads to acute
changes in weight, adiposity, and blood pressure, we excluded outcome data at a specific
visit if the woman reported being pregnant at the time of the visit. This resulted in the
exclusion of 15 participants more, leaving 1,581 women in the analytical sample (n=1,577
with adiposity outcomes and n=1,464 with blood pressure) (Figure 1). Women included
(n=1,581) vs. excluded (n=519) were older at enrollment (32.3 vs. 30.4 years), less likely to
be Black (14.9 vs. 22.1%), single (7.6 vs. 11.7%), and smokers during the index pregnancy
(11.3 vs. 16.9%). Women in the analytical sample were more highly educated (68.5 vs.
52.5% with college education), had a higher family income (62.5 vs. 55.5% >$70,000/year),
a higher diet quality score during pregnancy (60.8 vs. 59.5 units), and a higher prevalence
of infertility (7.8 vs. 4.6% with medically assisted reproduction [MAR], 13.8 vs. 10.2%
without MAR) than women excluded from analysis (£ <0.05 for all). Neither pre-pregnancy
BMI, as a proxy for baseline BMI, nor first trimester blood pressure, as a proxy for baseline
blood pressure, were associated with inclusion in the analytical sample.

All participants provided written informed consent at enrollment and each study visit. The
institutional review board of Harvard Pilgrim Health Care approved all study protocols.

History of infertility

We assessed infertility before the index pregnancy (yes/no) via three sources of information.
First, we used questionnaire data from the first study visit inquiring on whether they were
actively trying to become pregnant, and if so, the number of cycles it took them to become
pregnant. Women reporting =12 cycles to become pregnant were classified as infertile.
Second, we used information obtained from the women’s medical records on a history of
infertility — specifically, whether they had a diagnosis of infertility (ICD-9 code 628.9 entries
before the last menstrual period (LMP)+60 days), or had a claim for infertility consultation
or services, including any use of assisted reproductive technologies, or prescriptions for
fertility medications (e.g., clomiphene citrate, gonadotropins or gonadotropin-releasing
hormone agonists before LMP+14 days). Lastly, on a follow-up questionnaire administered
~18 years after delivery, women were asked if it has taken them >12 months to become
pregnant in any prior pregnancy or if they had used medical treatment for this purpose.

If they responded “yes” to either question for a pregnancy before or including the index
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pregnancy, we classified them as having a history of infertility. The proportion of women
identified with these criteria is described in Supplemental Table 1.

Weight, adiposity, and blood pressure

Covariates

Weight was measured in light clothing on an electronic scale at 6 months, 3, 7, and 12
years postpartum. Waist circumference (WC) was measured at the umbilicus level to the
nearest 0.1 cm with a non-stretchable measuring tape at 3, 7, and 12 years. We measured
body fat (kg and %) through bioimpedance at 7 and 12 years. Systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were measured 5 times, 1 minute apart, with a
Dinamap blood pressure monitor at 6 months and 3 years postpartum. We used the average
for analysis.

At the first study visit, women reported their age, race/ethnicity, education level, marital
status, annual household income, and parity via a self-administered questionnaire. They
also completed a food frequency questionnaire used to derive a metric of diet quality via
the Alternate Healthy Eating Index modified for pregnancy (AHEI-P) [13] and reported on
smoking habits (former, current, or never) and hours/week of light-to-moderate physical
activity levels in the year before pregnancy [14]. We calculated pre-pregnancy body mass
index (BMI, kg/m?) from self-reported pre-pregnancy weight and height. At a study visit
conducted ~13 years after delivery, participants reported age at menarche.

Statistical analysis

We examined the longitudinal association of baseline infertility with weight, WC, body

fat (kg and %), and blood pressure over a median of 12 years of follow-up using linear
mixed-effects regression models [15]. In these models, the dependent variable was repeated
measurements of each outcome over follow-up, and the independent variable of interest
was infertility (yes/no). We included a random effect for individual ID and an unstructured
correlation matrix. We noted a better model fit (i.e., lower AIC) for random intercept only
models for blood pressure and random intercept plus random slope for adiposity outcomes,
so subsequent models reflected this. Outcome trajectories were not different by infertility
status (interaction between age at outcome assessment and infertility 2>0.05); therefore,
model estimates reflect the average difference in a given outcome during the follow-up
period with respect to baseline infertility status.

We constructed a series of models to account for potential confounders, which we selected
by a priori knowledge, and considering bivariate associations with the exposure/outcomes
and their impact on the effect estimates. The unadjusted model included age at outcome
assessment as a covariate. We additionally included age at enrollment, race/ethnicity, annual
household income, education, marital status, and parity in model 1. Model 2 was further
adjusted for age at menarche. In Model 3, we additionally adjusted for pre-pregnancy BMI
(linear and quadratic terms) as a proxy for the woman’s baseline body size, acknowledging
that the metric could be a post-exposure variable. Adjusting for smoking during pregnancy,
physical activity, and the AHEI-P score did not influence the estimates; therefore, we did not
include them in the final models.
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For all outcomes, we tested for an interaction between parity, age at enrollment, and
infertility. We detected a significant interaction between age and infertility for blood
pressure (£<0.05). Hence, we conducted analyses stratified by age at enroliment (18-29,
30-34, and =35 years) for SBP/DBP.

Sensitivity analyses—First, we adjusted for height in models of adiposity outcomes to
account for differential physiological implications of excess fat mass due to stature. Second,
we included waist-to-height ratio (WC [cm]/height [cm]) as an alternative measure of central
adiposity. These analyses yielded consistent results with the primary analyses (Supplemental
Tables 2 and 3). Third, to assess the potential for selection bias due to missing covariate

data (namely, age at menarche for which we had 32% missingness), we conducted chained
equation multiple imputation to generate 50 imputed data sets. The imputation model
included the exposure, outcomes, and covariates under study. We combined and analyzed
the imputed data sets using Ml ESTIMATE in Stata 16 and compared the results to complete
case analysis (n=985 without missing covariates). The two analyses yielded similar results
(data not shown), so the results included herein are based on imputed covariate data.

To assess the robustness of our findings, we conducted subgroup analyses. First, we
restricted the sample to nulliparous women at enrollment (n=742). Second, for a more
standard assessment of infertility status, we restricted the sample to women actively trying
to become pregnant at study enrollment who reported their time to pregnancy (n=906 for
adiposity outcomes; n=856 for blood pressure). Third, to reduce bias due to preexisting
hypertensive disorders, we excluded 23 women with chronic hypertension at enroliment
from models of blood pressure. MAR has been associated with a higher long-term risk of
chronic conditions such as hypertension [16]. Therefore, we tried to isolate the effect of
infertility by excluding women with a history of MAR (n=123 for adiposity outcomes;
n=118 for blood pressure). MAR included women who had prescriptions for fertility
medications abstracted from the medical records (e.g., clomiphene citrate, gonadotropins,
or gonadotropin-releasing hormone agonists), or who, at the 18-year study visit, reported
the use of fertility medications/treatments (e.g., medications to induce ovulation, intrauterine
insemination, in-vitro fertilization, intracytoplasmic sperm injection, sperm, egg, or embryo
donation). Finally, to rule out that PCOS drove the findings, we excluded 44 women
diagnosed with this condition before the index pregnancy (based on medical records or
self-reported PCOS diagnosis at the 18-year study visit).

We conducted all the analyses in Stata 16 (StataCorp L.P., College Station, Texas).

Of the 1,581 women in this study, 21.6% had a history of infertility before the index
pregnancy (n=123 [7.8%] with MAR). Women with infertility vs. those without were more
likely to be =35 years of age at enrollment (44.7 vs. 25.5%), college-educated (75.7 vs.
66.5%), married or cohabiting (95.9 vs. 91.4%), high income (69.2 vs. 60.6%), and had

a higher pre-pregnancy BMI (25.445.4 vs. 24.7+5.4 kg/m?2). Other characteristics did not
differ by infertility status (Table 1).
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Primary analyses

Women with a history of infertility had higher weight, body fat, WC, and SBP across
follow-up, although only weight and SBP at six months were significantly different (Table
2). Compared to women with no history of infertility, those with infertility had 3.29 kg (95%
Cl: 1.35, 5.24) higher weight, 2.46 cm (95% CI: 0.78, 4.13) higher WC, and 1.76 kg (95%
Cl: 0.09, 3.43) higher body fat after accounting for sociodemographic characteristics, parity,
and age at menarche (Table 3). We noted similar, albeit weaker, associations for percentage
of fat mass. Adjusting for pre-pregnancy BMI (Model 3) attenuated all estimates towards the
null.

Due to evidence of an interaction between age at enrollment and infertility status when

the outcome was blood pressure, we conducted analyses stratified by baseline age. After
accounting for sociodemographic characteristics, parity, and age at menarche, infertility was
associated with higher SBP and DBP among women <30 years at enrollment, but not among
older women (Figure 2). Accounting for pre-pregnancy BMI did not change the results for
SBP but attenuated DBP estimates towards the null (Supplemental figure 1).

Sensitivity analyses

When we restricted the analysis to nulliparous women, the estimates were stronger and
remained significant even after adjustment for pre-pregnancy BMI for both weight and

WC (Supplemental Table 4). Similarly, in an analysis restricted to women planning their
index pregnancy, infertility was associated with higher WC even after adjustment for pre-
preghancy BMI (Supplemental Table 5). We did not find different results for blood pressure
among women planning their index pregnancy (Supplemental Table 6) or after excluding
those with chronic hypertension (Supplemental Table 7). When we excluded women with
MAR (Supplemental Tables 8 and 9) or PCOS (Supplemental Tables 10 and 11), the results
were consistent with those of the primary analysis.

Discussion

In this prospective analysis of 1,581 women, 21.6% had experiences of infertility. This
prevalence is higher than the 15.5% estimated in the National Survey of Family Growth

[2] but comparable to the lifetime prevalence of infertility (~27%) reported in the Nurses’
Health Study Il (NHS) [17]. We found that a history of infertility predicted higher weight,
WC, and body fat through 12 years of follow-up. In addition, younger (<30 years) but not
older (=30 years) women with a history of infertility had higher blood pressure through
three years postpartum than those without infertility. Our results align with findings from a
cross-sectional analysis which found that self-reported infertility corresponded with higher
BMI (1.03 kg/m?, 95% CI: 0.18, 1.89) and WC (3.08 in., 95% CI: 1.06, 5.09) [18]. A
recent meta-analysis found that women with infertility had a 0.78 kg/m?2 higher BMI (95%
Cl: 0.51, 1.04) than fertile women [9]. Importantly, the effect sizes we detected —i.e.,
differences of 2 kg body fat, 2 cm WC and 3 kg of total weight by fertility status — persisted
after accounting for key confounders. Comparable gains in weight during adulthood (i.e., 2.5
to 10 kg) have been associated with nearly twice the risk of type 2 diabetes and 25% higher
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risk of hypertension and CVD in women [19]. Similarly, increments of 10 mmHg in SBP
correspond with up to 2.5 times greater CVD risk [20].

Underlying causes of infertility may explain these associations. Women with PCOS, one

of the leading causes of infertility [5,21], have a higher prevalence of the metabolic
syndrome [22] and are more likely to have overweight/obesity and abdominal adiposity

[7]. Additionally, hyperandrogenism and insulin resistance are key features of PCOS [23]
that may contribute to weight gain and central fat accumulation [7,24]. While not all
women with infertility had PCOS, the association we observed may be driven by subclinical
PCOS characteristics that were either undiagnosed or failed to meet diagnostic criteria.
Another explanation is that women with a history of infertility were already on a trajectory
of higher adiposity [25,26] and metabolic dysfunction [27], and this analysis captured a
snapshot of this relationship. This possibility is supported by the fact that adjustment for
pre-pregnancy BMI attenuated the associations. However, in a sensitivity analysis restricted
to nulliparous women, a subsample for whom pre-pregnancy BMI might be a better proxy
of BMI status before assessment of infertility, the associations of infertility with weight and
WC persisted after adjustment by pre-pregnancy BMI, suggesting that preexistent adiposity
did not completely drive our findings.

Infertility was also associated with higher SBP and DBP, but only among women <30

years at enrollment. Most published studies have not found differences in blood pressure

by infertility status [8,9,18], although an analysis in the NHS 11 found that the risk of
hypertension was higher among women with infertility due to tubal disease (RR 1.15, 95%
Cl: 1.01, 1.31) [28]. In another study, Bilal et al. reported that Pakistani women with PCOS
(m7=100), of whom 72% experienced primary infertility, had higher mean arterial pressure
than their age-matched controls (7=100): 99.8+1.26 vs. 85.11+1.31 mmHg [29]. Our
findings add to the existing literature given its prospective design and granular assessment of
age-specific associations and emphasize a need to monitor younger women with a history of
infertility for later cardiovascular risk.

Possible mechanisms linking infertility to higher blood pressure include PCOS-related
hyperandrogenism, which has been associated with increased blood pressure in human and
animal studies [30,31], and/or infertility treatments, which increase the risk of hypertension
[16]. However, excluding women with a history of MAR did not markedly change our
findings.

Strengths of this study include the prospective design, repeated assessments of adiposity and
blood pressure through 12 years postpartum, and enhanced generalizability owing to our
study population comprised of parous women, as opposed to clinical studies of women with
PCOS or specific conditions related to infertility [9].

Our study also has some limitations. First, there may be exposure misclassification due

to recall bias or incomplete medical record data. Second, our measure of pre-pregnancy
BMI, a key confounder to infertility and future adiposity, might be a post-exposure variable
for women who experienced infertility before the index pregnancy. Third, we did not have
information on causes of infertility, nor could we identify infertility caused solely by male
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factor infertility. Fourth, some background characteristics of participants included in the
analysis differed from those excluded, including the prevalence of infertility. Therefore,

we cannot rule out the possibility of selection bias. However, selection bias occurs when
loss to follow-up, or selection into the sample, are affected by both the exposure and
pathophysiological processes associated with the outcome. In the present study, although
exposure status (infertility) influenced selection into the study and loss to follow-up, neither
baseline BMI nor baseline blood pressure were related to inclusion into the analytical
sample. Therefore, the probability of selection bias is likely minimal, and the most likely
impact of data missingness is attenuation of the estimates towards the null. Fifth, women in
our sample were predominantly white, highly educated, and recruited from multi-specialty
clinics in Massachusetts that require health insurance providers to cover infertility services;
therefore, these findings may not be applicable to women in other settings, especially those
where access to fertility care is limited. Finally, since all participants were women recruited
during pregnancy, results may not be generalizable to infertile women who never achieve
pregnhancy. Regardless, secondary infertility is more common than primary infertility [32],
so our findings are still relevant to women experiencing infertility at any point in their lives.

Conclusions

Women with a history of infertility exhibit higher adiposity over a decade of follow-up and
higher blood pressure through 3 years postpartum, although the latter association was only
detected among participants <30 years at enroliment. These associations were of clinically
relevant magnitude and have important implications for the long-term care of women with
infertility. Identifying women with infertility, especially at younger ages, may represent an
opportunity to prevent future CVD. One promising avenue could be to flag women with
history of infertility for more frequent well-women visits to closely monitor (and manage, as
needed) weight and blood pressure.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AHEI-P alternate healthy eating index modified for pregnancy
BMI body mass index
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LMP last menstrual period
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PCOS polycystic ovary syndrome
SBP systolic blood pressure

SD standard deviation

us United States
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Unique women participating
in Project Viva
2,100

Page 12

Excluded

28 women <18 years at
enrollment.

491 participants without
outcome data throughout
follow-up (participated in
follow-ups but did not have
anthropometric/blood
pressure data (n=256), their
outcomes were excluded
because of intervening
pregnancies (n=15), or were
lost to follow-up (n=220)).

Analytical sample
1,581

n=1,577 with adiposity
outcomes (n=1,574
weight; n=1,399 waist
circumference; n=1,191
body fat)

n=1,464 with blood
pressure

Figure 1. Study flowchart
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Figure 2. Association between a history of infertility and systolic blood pressure (SBP) and
diastolic blood pressure (DBP) from six months through three years postpartum, stratified by
age at enrollment among women in Project Viva.

Estimates represent B (95% CI) from mixed-effects regression models where repeated
assessments of blood pressure (median of 2 assessments per woman) were the outcome.
The primary exposure was a history of infertility (yes vs. no [ref]). All models include

a random intercept for individual ID, an unstructured covariance matrix, and are adjusted
for age at blood pressure assessment, race/ethnicity (White, Black, Asian, Hispanic, other),
income (>$70,000, yes vs. no), education (college graduate, yes vs. no), marital status
(married/cohabiting, yes vs. no), parity (0, 1, =2), and age at menarche (<12, 12-14 or =215
years). * Statistical significance at alpha <0.05.
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Table 1.

Background characteristics among 1,581 women in Project Viva, overall and stratified by a history of
infertility *

History of infertility

Allwomen n=1,581  Yes n=342 (21.6%) No n=1,239 (78.4%)

Sociodemographic characteristics n (%) n (%) n (%)
Age at enrollment”t
18-24 years 122 (7.7%) 9 (2.6%) 113 (9.1%)
25-29 years 314 (19.9%) 45 (13.2%) 269 (21.7%)
30-34 years 676 (42.8%) 135(39.5%) 541 (43.7%)
235 years 469 (29.7%) 153 (44.7%) 316 (25.5%)

Race/ethnicity

White 1,078 (68.5%) 249 (73.0%) 829 (67.3%)
Asian 87 (5.5%) 20 (5.9%) 67 (5.4%)
Black 235 (14.9%) 41 (12.0%) 194 (15.7%)
Hispanic 108 (6.9%) 17 (5.0%) 91 (7.4%)
Other 65 (4.1%) 14 (4.1%) 51 (4.1%)

College graduate’t

No 496 (31.5%) 83 (24.3%) 413 (33.5%)

Yes 1,077 (68.5%) 258 (75.7%) 819 (66.5%)

Married or cohabiting¢

No 120 (7.6%) 14 (4.1%) 106 (8.6%)

Yes 1,453 (92.4%) 327 (95.9%) 1,126 (91.4%)
Household income >$70,000/year’t

No 540 (37.5%) 96 (30.8%) 444 (39.4%)

Yes 900 (62.5%) 216 (69.2%) 684 (60.6%)

Maternal biological and lifestyle characteristics

Smoking status

Former 308 (19.6%) 75 (22.1%) 233 (18.9%)
During pregnancy 177 (11.3%) 30 (8.8%) 147 (11.9%)
Never 1,086 (69.1%) 235 (69.1%) 851 (69.1%)

Pre-pregnancy BMI, kg/m?, mean * SD’t 248254 254£54 247£54

Diet quality, AHEI-P score, mean + SD 60.8 +10.2 61.0+10.1 60.8 +10.2

Physical activity prior to pregnancyr
<2.5 hours/week 177 (13.3%) 38 (13.1%) 139 (13.4%)
>2.5 hours/week 1,153 (86.7%) 252 (86.9%) 901 (86.6%)

Reproductive characteristics

Age at menarche
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History of infertility

All women n=1,581

Yes n=342 (21.6%)

No n=1,239 (78.4%)

Sociodemographic characteristics n (%) n (%) n (%)
<12 years 186 (17.4%) 39 (15.9%) 147 (17.9%)
12-14 years 766 (71.7%) 180 (73.2%) 586 (71.3%)
215 years 116 (10.9%) 27 (11.0%) 89 (10.8%)

Gravidity
0 462 (29.2%) 100 (29.2%) 362 (29.2%)
21 1,119 (70.8%) 242 (70.8%) 877 (70.8%)

Parity
0 744 (47.1%) 176 (51.5%) 568 (45.8%)
1 574 (36.3%) 122 (35.7%) 452 (36.5%)
22 263 (16.6%) 44 (12.9%) 219 (17.7%)

AHEI-P: alternate healthy eating index modified for pregnancy; BMI: body mass index.

*

Description conducted in the non-multiple imputed dataset; total may be less than 1,581 due to missing values. Variables described as n (%) unless

otherwise indicated.

IStatisticaI significance at alpha <0.05 for the differences in the distribution by history of infertility status, obtained by X2 test or t-test.

TThe cut-off of 2.5 hours/week reflects the current guidelines for moderate-intensity physical activity.
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Mean + SD adiposity and blood pressure across 12 years of follow-up among women in Project Viva overall
and stratified by a history of infertility

History of infertility

All women n=1,581

Yes n=342 (21.6%)

No n=1,239 (78.4%)

. *
Mean difference

n Mean + SD n Mean + SD n Mean + SD
Outcome
Weight, kg
6 months 1135 70.7+158 257 728%157 878 70.0+15.8 2.8¢
3 years 1131 705%+163 248 721%156 883 70.0 +16.5 2.0
7 years 1,044 720+178 235 734174 809 71.6+17.9 1.8
12 years 979 744+186 222 753+178 757 74.2+18.8 1.2
Waist circumference, cm
3 years 1,143 869+%127 254 88.0+128 889 86.6 +12.6 14
7 years 1,049 88.6+144 238 89.9+14.2 811 88.2+14.5 1.7
12 years 975 90.7+151 220 91.3+150 755 90.6 +15.1 0.7
Fat mass, kg
7 years 1,043 259+131 235 26.8%127 808 25.7+13.2 11
12 years 971 27.7+13.6 219 283+134 752 27.5+13.7 0.9
Fat mass, %
7 years 1,043 34087 235 34.6+8.6 808 33988 0.7
12 years 971 35.2+8.8 220 35.6+8.9 751 351838 0.5
Systolic blood pressure, mmHg
6 months 1,160 1094+11.1 263 1108+11.7 897 109.0+10.9 1.8¢
3 years 1,140 108.7+11.6 255 108.8+120 885 108.7+115 0.2
Diastolic blood pressure, mmHg
6 months 1,160 64978 263 655+7.8 897 64.7+7.8 0.8
3 years 1,140 66.8 +8.5 255 66.7 + 9.0 885 66.9+8.3 -0.2

*
Mean difference in outcomes between women with vs. without history of infertility obtained from a t-test.

JtStatisticaI significance at alpha <0.05.
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Table 3.

Association between a history of infertility and adiposity measures through 12 years of follow-up among

women in Project Viva (n=1,577) "

Unadjusted

Model 1

Model 2

Model 3

B [95% CI]

B [95% CI]

B [95% ClI]

B [95% CI]

Weight, kg

1.75 [<0.29, 3.78]

3.32[1.37, 5.27]¢

329135, 5.24]"

0.61 [-0.45, 1.68]

WC, cm

0.78 [1.00, 2.55]

250 [0.81, 4.19]"

246 [0.78, 4.13]"

0.15 [-0.87, 1.18]

Fat mass, kg

0.38 [-1.43, 2.19]

1.85[0.16, 3.54]7

176 [0.09, 3.43]7

-0.29 [-1.28, 0.70]

Fat mass, %

0.23[-0.94, 1.41]

0.97 [-0.13, 2.08]

0.91 [-0.17, 2.00]

-0.32 [-1.04, 0.40]

WC: waist circumference.

*
Estimates represent g (95% CI) obtained from mixed-effects regression models where repeated assessments of weight or adiposity were the

outcomes. The primary exposure was a history of infertility (yes vs. no [ref]). All models include a random intercept and slope for individual ID,
and an unstructured covariance matrix.

Unadjusted model: age at weight or adiposity assessment.

Model 1: + age at enrollment (continuous), race/ethnicity (White, Asian, Black, Hispanic, other), annual household income (>$70,000, yes vs. no),
education (college graduate, yes vs. no), marital status (married/cohabiting, yes vs. no), and parity (0, 1, 22).

Model 2: model 1 + age at menarche (<12, 12-14 or 215 years).

Model 3: model 2 + pre-pregnancy BMI and pre-pregnancy BMI squared.

11‘Statistical significance at alpha <0.05.
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