1duosnue Joyiny 1duosnuep Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Author manuscript
Fertil Seril. Author manuscript; available in PMC 2016 April 01.

-, HHS Public Access
«

Published in final edited form as:
Fertil Seril. 2015 April ; 103(4): 1065-1073.e2. doi:10.1016/j.fertnstert.2015.01.024.

A prospective study of time-to-pregnancy and adverse birth
outcomes

Lauren A. Wise, Sc.D.12) Ellen M. Mikkelsen, Ph.D.3, Henrik Toft Sgrensen, M.D., Dr.P.H.3,
Kenneth J. Rothman, Dr.P.H.14, Kristen A. Hahn, M.P.H., Anders H. Riis, M.S.3, and
Elizabeth E. Hatch, Ph.D.1

1Dept. of Epidemiology, Boston University School of Public Health

2Slone Epidemiology Center, Boston University
3Dept. of Clinical Epidemiology, Aarhus University Hospital

4RTI Health Solutions, Research Triangle Institute, NC

Abstract

Objective—To investigate the association between time-to-pregnancy (TTP) and adverse birth
outcomes.

Design—~Prospective cohort study.

Setting—Internet-based observational study of Danish pregnancy planners (2007-2012).
Patient(s)—3,521 singletons born to women aged 18-40 years at cohort entry.
Intervention(s)—None.

Main outcome measure(s)—selected birth outcomes—including preterm birth (PTB, <37
weeks’ gestation), low birth weight (LBW, <2500 g), small-for-gestational age (SGA), large-for-
gestational age (LGA), and placental disorders— ascertained from the Danish Medical Birth
Registry and Danish National Registry of Patients. Risk ratios (RR) and 95% confidence intervals
(CI) were estimated using log-binomial regression, with adjustment for potential confounders and
fertility treatment.

Results—Multivariable RRs for PTB in relation to TTP of 3-5, 6-11, and =12 versus <3 cycles
were: 1.59 (CI: 0.94, 2.69), 0.85 (CI: 0.48, 1.50), and 1.57 (CI: 0.93, 2.65). The association was
slightly stronger for spontaneous PTB (TTP =12 versus <3 cycles: RR=1.69, CI: 0.84, 3.42) than
medically-indicated PTB (RR=1.39, 95%: 0.62, 3.12). Longer TTPs (=12 cycles) were associated
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with increased risks of LBW (RR=1.80, CI: 0.97, 3.35), caesarean delivery (RR=1.64, CI: 1.27,
2.12), placental disorders (RR=2.21, Cl: 1.07, 4.56), ischemic placental disease (RR=1.56, Cl:
0.99, 2.44), preeclampsia (RR=1.45, ClI: 0.79, 2.65), and postpartum hemorrhage (RR=1.58, ClI:
1.14, 2.19), and decreased risks of macrosomia (=4,500g; RR=0.63, CI: 0.35, 1.13) and LGA
(RR=0.76, CI: 0.58, 1.00). Longer TTP showed little association with SGA.

Conclusion—In a prospective cohort study of Danish pregnancy planners, delayed conception

was a marker for adverse birth outcomes, after accounting for fertility treatment.
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fertility; preterm birth; low birth weight; prospective study; cohort study

Introduction

Studies have documented that infants conceived using assisted reproductive technology
(ART) have an increased risk of adverse obstetric and perinatal outcomes (1, 2). In addition,
couples conceiving spontaneously after a long time-to-pregnancy (TTP) have been shown to
have an increased risk of adverse birth outcomes, independent of fertility treatment or
multiple gestation (3-9). In a recent systematic review and meta-analysis (4), infertility (TTP
>12 months) was associated with an approximately 30% increased risk of preterm birth
(PTB) and low birth weight (LBW) relative to TTP <12 months. Furthermore, infertility or
longer TTP was associated with an increased risk of preeclampsia in three studies (10-12).
However, no study has used a prospective measure of TTP and most studies have relied on
the conventional definition of infertility (>12 months attempting to conceive without
success) (5-10, 12-14). Ascertaining the effect of subfertility on adverse birth outcomes,
independent of ART, could help identify high-risk women who might benefit from greater
obstetric surveillance.

We used data from a prospective cohort study of Danish pregnancy planners to examine the
relation between TTP and selected birth outcomes. In the study, participants reported their
TTP prospectively (i.e., before the occurrence of pregnancy). Selected adverse birth
outcomes were ascertained from the Danish population health registries. We further assessed
the extent to which the use of fertility medications explained the associations of interest.

Subjects and Methods
Study population

The ‘Snart-Gravid’ Study is an Internet-based prospective cohort study of pregnancy
planners in Denmark. The study methodology has been described in detail elsewhere
(15-17). Briefly, recruitment was initiated in June 2007 by advertising on a healthrelated
website (www.netdoktor.dk) and by implementing a coordinated media strategy involving
radio, print media, online news sites, and television. Enrollment and primary data collection
were carried out using self-administered online questionnaires.

Before enrollment, participants read a consent form and completed an online screening
questionnaire to confirm eligibility. Eligible women were aged 18-40 years, residents of
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Denmark, in a stable relationship with a male partner, and not using any fertility treatments.
Participants provided a valid e-mail address and their Civil Personal Registration (CPR)
number—a unique 10-digit personal identification number assigned to each resident by the
Central Office of Civil Registration (18). The study was approved by the Danish Data
Protection Board and the Institutional Review Board at Boston University.

The baseline questionnaire collected information on demographics; reproductive and
medical history; and lifestyle and behavioral factors. Follow-up questionnaires—completed
by participants every 2 months—evaluated changes in selected exposures and outcomes.
Participants were contacted every 2 months for 12 months or until clinically-recognized
conception. Those who conceived were asked to complete one questionnaire during early
pregnancy to assess changes in exposures, after which active follow-up ceased. After 54
months of recruitment, 5,046 eligible women were enrolled in the cohort. Cohort retention
after 12 months of follow-up was approximately 82% (17).

Assessment of time-to-pregnancy

On each follow-up questionnaire, women reported the date of their last menstrual period,
whether they were currently pregnant, and whether they had experienced any other
pregnancies since the date of their last questionnaire, including miscarriage, induced
abortion, or ectopic pregnancy. TTP, in cycles, was calculated as months of attempt time at
study entry + months of attempt time post-enrollment in the study until date of last
menstrual period, divided by menstrual cycle length (as reported on baseline and follow-up
questionnaires). The date of last menstrual period for the index pregnancy was calculated as
the due date in the birth registry minus 280 days.

Assessment of covariates

Data on age, weight, height, parity, smoking history, current alcohol consumption, last
method of contraception, physical activity, frequency of intercourse, and history of
infertility (defined as having tried for 12 or more months to conceive without success prior
to index pregnancy attempt), hypertension, and diabetes were self-reported on the baseline
questionnaire. We estimated total metabolic equivalents of reported physical activity per
week by summing the metabolic equivalents from moderate exercise (hours/week multiplied
by 3.5) and vigorous exercise (hours/week multiplied by 7.0) (19). We calculated body mass
index (BMI) as weight (kilograms)/height (meters)2. Self-reported height and weight among
women who delivered infants conceived during our study showed excellent agreement with
health-provider-based measures in the Danish Medical Birth Registry (20).

Data on pregnancy loss before 22 weeks of gestation were obtained from two sources: 1) the
Snart-Gravid follow-up questionnaire, and 2) the Danish National Registry of Patients, using
ICD-10 codes DOO03 for spontaneous abortion and DO04 for therapeutic abortion. Data on
fertility treatment use were obtained from the Danish National Database of Reimbursed
Prescriptions and the Danish National Registry of Patients. These data were supplemented
with data from the follow-up questionnaires on which women reported the initiation of
fertility treatment and with data from the early pregnancy questionnaire in which women
reported the use of fertility treatment to conceive the index pregnancy. Additional data on
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pre-existing hypertension complicating pregnancy were obtained from the Danish Medical
Birth Registry and the Danish National Registry of Patients (ICD-10 codes: 010, O100-
0109).

Assessment of adverse birth outcomes

To obtain complete information on pregnancy outcomes from Snart-Gravid participants, we
matched each woman's CPR number to her records in the Danish National Birth Registry
and Danish National Registry of Patients. The Danish National Registry of Patients provides
information on all hospital inpatient and outpatient encounters and the Danish National Birth
Registry provides information on all live and still births. From these registries, we abstracted
data on birth weight, gestational age, infant sex, caesarean section, preeclampsia (including
eclampsia and HELLP syndrome), gestational hypertension, gestational diabetes, placenta
previa, placental abruption, placental accreta, placental insufficiency, malformations of the
placenta; retained or adherent placenta, cotyledons, or membranes; placental transfusion
syndrome; intrauterine growth restriction; and infant Apgar scores. Postpartum hemorrhage
was defined as blood loss of =500 mL. Ischemic placental disease (IPD) included
intrauterine growth restriction, placental abruption, and preeclampsia (21, 22). A list of
ICD-10 codes used to identify selected birth outcomes is shown in Table 1.

Medically-indicated PTB was defined as a birth <37 weeks of gestation with either i) labor
that was induced medically or ii) delivery by c-section prior to onset of labor. Spontaneous
PTB was defined as a birth <37 weeks of gestation due to premature preterm rupture of
membranes (PPROM) or the initiation of labor for no known reason. This PTB subtype was
identified by codes for PPROM (ICD-10 codes O42.0 and O42.2) and the absence of any
codes indicating surgery or medical induction of labor in the Danish Medical Birth Registry.
LBW was defined as <2,500g and macrosomia was defined as =4,500g. Small-for-
gestational-age (SGA: lowest 10% of birth weight by gestational age) and largefor-
gestational-age (LGA: highest 10% of birth weight by gestational age) were classified based
on ultrasonically-estimated fetal weights from a Scandinavian population.(23)

Exclusions

Of the 5,046 women enrolled in the Snart-Gravid Study between June 2007 and August
2011, we excluded women with an invalid CPR number (N=8), women who either reported
a pregnancy loss on the follow-up questionnaire (N=347) or were found in the Abortion
Patient Registry (N=88), women who were assumed to have had an intervening pregnancy
loss based on the lack of agreement between LMP dates on the questionnaire and the
registry (N=375), women who had multiple gestations recorded in the registry (N=126
twins, N=1 triplets), women whose LMP date was within 44 weeks of December 31, 2012
(N=11), and women who completed follow-up without a recognized conception and who did
not have a study-related birth in the Medical Birth Registry through December 31, 2012
(N=569), leaving 3,521 women for the present analysis.

We did not place any restrictions on attempt time at study entry in our primary analyses, but
we performed sensitivity analyses in which we restricted the cohort to those who had been
trying for <3 cycles at entry (see Data Analysis).
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Data analysis

Results

We examined the association between prospectively-reported TTP classified into 4
categories (<3 (referent), 3-5, 6-11, =12 cycles) and selected birth outcomes. We used
logbinomial regression models to estimate unadjusted and multivariable-adjusted risk ratios
(RR) and 95% confidence intervals (Cl) for the association between TTP and the outcomes
of interest, controlling for potential confounders. We controlled for putative risk factors for
each outcome that could plausibly be related to longer TTP, including maternal age at infant
birth, paternal age at infant birth, maternal education, maternal pre-pregnancy BMI, maternal
smoking, and parity before the index birth. In additional models, we further controlled for
use of fertility medications because some research has indicated that the association between
delayed TTP and adverse birth outcomes such as PTB is explained by fertility treatment use
(1, 2), and because an infertility work-up is not recommended in Denmark until after
couples have attempted pregnancy for at least 1 year (24). We considered additional
variables as potential confounders, including cycle regularity, uterine fibroids, male birth,
and preexisting high blood pressure or type 2 diabetes, but they did not change the effect
estimates by more than 5%.

We repeated the analyses after excluding women with preexisting medical conditions,
including hypertension and diabetes, in an attempt to rule out confounding by these
variables. Finally, to address the concern that some women entered the study after having
tried to conceive for several months, which might allow for larger error in the reporting of
TTP (25), we repeated the analysis among women who had been trying to conceive <3
months at study entry. We used multiple imputation to impute missing data on exposures,
outcomes, and covariates (PROC MI and PROC MIANALYZE in SAS) (26). Missingness
was <5% for all variables in the present analysis. It was not necessary to account for
clustering of births within women because the study included only one birth per participant.
SAS version 9.2 was used for all analyses (27).

TTP for the index birth was positively associated with female age, BMI, regular smoking at
baseline, smoking during pregnancy, fertility treatment use, infertility history, and attempt
time at study entry, and inversely associated with cycle regularity, gravidity, parity, and
higher education (Table 2). There was little evidence of an association between TTP and
pre-existing high blood pressure or type 2 diabetes. TTP at the index birth was not
materially associated with the probability of male birth. After restricting to non-users of
fertility treatment with fewer than <3 cycles of attempt time at study entry, the age-
standardized probabilities of male birth for TTPs of <3, 3-5, 6-11, and =12 were 49.8%,
51.5%, 47.9%, and 52.2%, respectively. Median attempt time at study entry was 2 cycles
(interquartile range: 1-6 cycles; range: 0-87 cycles).

Our data indicated a non-monotonic positive association between TTP and the risk of PTB
(Table 3). The association was attenuated after adjustment for potential confounders. The
fully-adjusted RRs for PTB in relation to TTP of 3-5, 6-11, and =12 versus <3 cycles were
1.59 (95% Cl: 0.94, 2.69), 0.85 (95% CI: 0.48, 1.50), and 1.57 (95% CI: 0.93, 2.65). The
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RRs for TTP (=12 versus <3 cycles) in relation to spontaneous and medically-indicated PTB
were 1.69 (95% CI: 0.84, 3.42) and 1.39 (95% CI: 0.62, 3.12), respectively. There was only
a weak association between fertility treatment and PTB risk (RR=1.05, 95% Cl: 0.72, 1.54),
which explains why control for fertility treatment had little effect on the association between
TTP and PTB. When we further controlled for ischemic placental disease (IPD), which
accounts for up to 50% of medically-indicated PTB (21), the RR for TTP (=12 versus <3
cycles) and medicallyindicated PTB was 1.05 (95% CI: 0.48, 2.31). The overall association
between TTP (=12 versus <3 cycles) and PTB became stronger when we used a more
stringent definition of PTB (<36 weeks’ gestation: IRR=2.25, 95% CI: 1.09, 4.65; <35
weeks’ gestation: IRR=4.20, 95% CI: 1.48, 11.9).

Longer TTP was positively associated with both intrauterine growth restriction and LBW,
but there was little evidence of an association with SGA. The crude positive association
between TTP and SGA (TTP =12 versus <3 cycles: RR=1.49) weakened markedly after
control for potential confounders, including fertility treatment (TTP =12 versus <3 cycles:
RR=1.00). In contrast, TTP (=12 versus <3 cycles) was inversely associated with LGA
before (RR=0.72, 95% CI: 0.56, 0.93) and after control for covariates including fertility
treatment (RR=0.76, 95% ClI: 0.58, 1.00). Fertility treatment itself was strongly associated
with SGA (RR=1.53, 95% CI: 1.14, 2.05) but not LGA (RR=1.06, 95% CI: 0.82, 1.38).
Results for macrosomia were consistent with those for LGA.

Longer TTP was associated with a doubling in the risk of placental disorders for all
categories of TTP above the referent: RRs for the three longest TTP categories relative to
the shortest were: 2.12, 2.10, and 2.21 (Table 3). Maternal characteristics and fertility
treatment explained some, but not all, of the excess risk. Positive associations were observed
between TTP and each of the placental disorders, though associations were imprecise and
not all outcomes demonstrated monotonic associations with TTP (Supplemental Table 1).
The strongest associations were observed for TTP (=12 versus <3 cycles) in relation to
placental abruption (RR=2.62, 95% CI: 0.58, 11.8) and morbidly retained placenta,
membranes, or cotyledons (RR=2.72, 95% CI: 0.88, 8.35). The positive association between
TTP and placental disorders was relatively uniform across strata of age and parity
(Supplemental Table 2). TTP was positively associated with IPD (RR=1.56, 95% CI: 0.99,
2.44; Table 3), and the association was stronger among parous women (RR=3.08, 95% ClI:
1.04, 9.13) and women aged =30 (RR=2.81, 95% CI: 1.22, 6.50) women (Supplemental
Table 2) relative to nulliparous and younger.

Longer TTP was associated with an increased risk of gestational diabetes and caesarean
delivery in a dose-dependent fashion (Table 3), and TTP=12 cycles was associated with a
45% increased risk of preeclampsia (95% CI: 0.79, 2.65) and a 58% increased risk of
postpartum hemorrhage (95% ClI: 1.14, 2.19). There was little evidence of an association of
TTP with polyhydramnios, oligohydramnios, gestational hypertension, or infant Apgar
scores <9 at 5 minutes (data not shown).

Results restricted to women with fewer than 3 cycles of attempt time at study entry were
similar to those found among all women, with the exception that associations were slightly
stronger for TTP in relation to IPD and medically-indicated PTB, and weaker for
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spontaneous PTB (Table 4). Because cycle irregularity may influence the estimate of both
TTP and gestational age (7), we repeated our analysis among the 2,662 women who reported
regular cycles at baseline (data not shown). In this subgroup of women, results for PTB,
intrauterine growth restriction, SGA, placental disorders, IPD, and caesarean section were
somewhat stronger, whereas results for LGA were nearly identical to the original results.
Using months of attempt time instead of menstrual cycles of attempt time as the time metric
made little difference in the effect estimates (data not shown).

Discussion

Studies have consistently documented a positive association between assisted reproductive
technologies (ART) and risk of adverse birth outcomes (1, 2). Subsequent studies have
suggested that infertility itself, independent of ART, is also associated with adverse birth
outcomes (3-9). In a 2012 systematic review and meta-analysis of 17 studies (4), the pooled
adjusted odds ratios for infertility (TTP=12 vs. <12 months) in relation to PTB and SGA
were 1.31 (95% ClI: 1.21, 1.42) and 1.17 (95% CI: 1.03, 1.33), respectively. Results from the
present study, which take into account maternal characteristics and the use of fertility
treatment, agree with previous studies showing positive associations of TTP with PTB (1,
4), LBW (4), placental disorders (1), caesarean section (1, 4), and preeclampsia (1, 10-12),
but not with those showing an increased risk of SGA (4). Moreover, contrary to expectation,
control for fertility treatment in addition to other measured covariates made little difference
in the effect estimates for TTP and the birth outcomes studied, with the exception of SGA.

To our knowledge, there are no previous studies of TTP in relation to subtypes of PTB. The
disaggregation of subtypes can help distinguish between the different etiologies of PTB
(28-31). Although the same processes that lead a clinician to intervene tend to result in
spontaneous PTB if there is no intervention, previous research indicates that medically-
indicated PTB is associated with greater intensity of medical care (28, 31). Our analysis
indicated that the positive association between longer TTP and PTB overall was not wholly
explained by medically-indicated PTB.

The observed positive dose-response relation between TTP and caesarean section could be
explained by the tendency of women with longer TTPs to receive greater obstetric
surveillance, to be identified as in need of medical intervention, and to accept medical
intervention when offered, than women with shorter TTPs. However, this phenomenon did
not appear to explain the association between TTP and PTB because spontaneous PTB also
showed an elevated risk.

Although our study showed evidence of a positive association of TTP with both intrauterine
growth restriction and LBW, there was little association between TTP and SGA, consistent
with other studies showing longer TTP to be either weakly (1, 4) or not associated (13) with
SGA. Longer TTP was inversely associated with risk of LGA. These associations could be
explained by greater obstetrical surveillance and early medical intervention among women
with longer TTPs. For example, if a woman whose fetus is measured to be large is being
more closely monitored due to her subfertility or infertility, it is more likely that the
obstetrician will recommend interventions for reducing LGA. Likewise, a woman whose

Fertil Steril. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wise et al.

Page 8

fetus is determined to be at risk for SGA might be delivered earlier to reduce SGA risk
(possibly leading to PTB and LBW).

The observed positive association between TTP and placental disorders was evident after
control for maternal age and fertility treatment use, which are well-established independent
risk factors for placental disorders (32). These findings were relatively uniform across
maternal age and parity status. Uterine or tubal pathologies may have confounded the
association between delayed TTP and disorders in placentation (33), but we could not assess
this possibility directly. The association between longer TTP and postpartum hemorrhage
may also reflect an underlying association with placental disorders, given that about 10% of
postpartum hemorrhage is due to retained placenta or abnormal placental implantation (the
most common cause being uterine atony, 80%) (34).

In line with our positive findings for placental disorders, we found a positive association
between TTP and IPD, a syndrome that includes preeclampsia, intrauterine growth
restriction, and placental abruption (21, 22). These three obstetrical conditions have been
hypothesized to represent distinct clinical manifestations of the same underlying disease
process at varying gestational ages (21). Ananth postulated that IPD results from inadequate
placental attachment or premature placental detachment (21). Risk factors for IPD include
abnormal extracellular matrix remodeling, thrombosis and coagulation defects,
inflammation, infection, and angiogenesis (21). Studies have indicated greater overlap in
IPD conditions among preterm than term births, and IPD is implicated in greater than 50%
of all medically-indicated PTB (21). We found that control for IPD markedly attenuated the
association between TTP and medicallyindicated PTB. Thus, our data indicate that delayed
TTP may be a marker for heightened risk of abnormal placentation.

The present study is the first to use a prospective measure of TTP to evaluate risk of adverse
birth outcomes. Results were similar with and without the introduction of left truncation
(i.e., attempt time at study entry <3 vs. =3). Our use of the full spectrum of TTP instead of a
dichotomous variable for clinical infertility (=12 months of trying without success) is an
additional strength. With these data, we were able to evaluate dose-response relations and
also assess the extent to which findings would be obscured when using a dichotomous
measure. Unlike previous registry-based studies, our study incorporated data from self-
administered questionnaires, which permitted adjustment for a wide range of potential
confounders, including maternal and paternal characteristics.

As with all registry data, there are challenges in the sensitivity of data capture and the
accuracy of diagnostic coding. Selected registry variables have been validated against
medical chart review, showing a range of sensitivities: placenta previa (sensitivity=53%)
(35), hypertensive disorders (sensitivity=54%) (35), placental abruption (sensitivity=66%)
(35), polyhydramnios (sensitivity=71%) (35), and uterine rupture (sensitivity=84%) (36).
Our classification of spontaneous PTB was likely to have high specificity but poor
sensitivity because this PTB subtype was identified by codes for PPROM and the absence of
any codes indicating surgery or medical induction of labor in the Danish Medical Birth
Registry. It is plausible that PTB could start spontaneously and then require subsequent
medical intervention. Thus, a subset of women classified as having had a medically-
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indicated PTB actually may have had a spontaneous PTB. If we assume that TTP is not truly
associated with spontaneous PTB and a non-negligible fraction of spontaneous PTB was
misclassified as medically-indicated, then we would expect the results for medically-
indicated PTB to be biased towards the null. Finally, because our study is restricted to
pregnancy planners, the results may not be generalizable to women with unplanned
pregnancies. Differential recognition of pregnancy is unlikely to be a concern in our study
because 96% of women reported having used home pregnancy tests to document their
pregnancy (37).

We cannot rule out unmeasured confounding as an explanation of our findings. If an
unmeasured confounder caused couples to experience difficulties conceiving and also
compromised the pregnancy, our associations would be biased. For instance, exposure to
stress, pelvic infections, and environmental contaminants may contribute to subfertility and
pregnancy complications, including disorders of placentation (38, 39), but we did not have
data on these variables.

In this study that combined data from population health registries and self-administered
questionnaires, we found positive associations of prospectively-measured TTP with PTB
(both subtypes), intrauterine growth restriction, LBW, placental disorders, IPD, gestational
diabetes, caesarean section, preeclampsia, and postpartum hemorrhage, but little evidence of
an association with SGA. TTP was inversely associated with LGA. Our observation that
spontaneous PTB was equally, if not more strongly, associated with TTP than
medicallyindicated PTB implies that greater obstetric surveillance or medical preferences
for early intervention do not fully explain the positive association between TTP and PTB.
Indeed, infertility may result from a range of underlying pathologies and some of the
mechanisms leading to infertility may play a role in the etiology of adverse birth outcomes
(3, 4, 7, 40-42). This implies that the observed associations may not be causal. Nevertheless,
delayed TTP may serve as a useful clinical marker for identifying women at increased risk
for several adverse birth outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by the National Institute of Child Health and Human Development (R21-050264) and the
Danish Medical Research Council (271-07-0338). The content of this article is solely the responsibility of the
authors and does not necessarily represent the official views of the National Institutes of Health. The Snart Gravid
study was approved by all appropriate Institutional Review Board committees, and consent was obtained from all
participants via the internet. We thank the study staff and all the women who participated in the Snart Gravid study.
The authors also thank Tina Christensen for her support with data collection and media contact, Donna Baird,
Ph.D., for her feedback on questionnaire development, Thomas Jensen for his assistance with website design, and
Anne-Mette Bay Bjorn, MD, Ph.D. for her assistance with the Danish ICD-10 coding database.

References

1. Reddy UM, Wapner RJ, Rebar RW, Tasca RJ. Infertility, assisted reproductive technology, and
adverse pregnancy outcomes: executive summary of a National Institute of Child Health and
Human Development workshop. Obstet Gynecol. 2007 Apr; 109(4):967-77. [PubMed: 17400861]

Fertil Steril. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wise et al.

11.

12.

13.

15.

16.

17.

18.
19.

20.

Page 10

. McDonald SD, Han Z, Mulla S, Murphy KE, Beyene J, Ohlsson A. Preterm birth and low birth

weight among in vitro fertilization singletons: A systematic review and meta-analyses. Eur J Obstet
Gynecol Reprod Bio. 2009; 146(2):138-48. [PubMed: 19577836]

. Saunders DM, Mathews M, Lancaster PA. The Australian Register: current research and future role.

A preliminary report. Ann N 'Y Acad Sci. 1988; 541:7-21. [PubMed: 3195947]

. Messerlian C, Maclagan L, Basso O. Infertility and the risk of adverse pregnancy outcomes: a

systematic review and meta-analysis. Human Reproduction. 2012 Oct 5. 2012.

. Joffe M, Li Z. Association of time to pregnancy and the outcome of pregnancy. Fertility and

Sterility. 1994; 62(1):71-5. [PubMed: 8005307]

. Henriksen TB, Baird DD, Olsen J, Hedegaard M, Secher NJ, Wilcox AJ. Time to pregnancy and

preterm delivery. Obstet Gynecol. 1997; 89(4):594-9. [PubMed: 9083319]

. Basso O, Baird DD. Infertility and preterm delivery, birthweight, and Caesarean section: a study

within the Danish National Birth Cohort. Hum Reprod. 2003 Nov; 18(11):2478-84. [PubMed:
14585905]

. Thomson F, Shanbhag S, Templeton A, Bhattacharya S. Obstetric outcome in women with

subfertility. BJOG: An International Journal of Obstetrics & Gynaecology. 2005; 112(5):632-7.
[PubMed: 15842289]

. Romundstad LB, Romundstad PR, Sunde A, von Diiring V, Skjerven R, Gunnell D, et al. Effects of

technology or maternal factors on perinatal outcome after assisted fertilisation: a population-based
cohort study. The Lancet. 2008; 372(9640):737-43.

10. Pandian Z, Bhattacharya S, Templeton A. Review of unexplained infertility and obstetric outcome:

a 10 year review. Hum Reprod. 2001 Dec; 16(12):2593-7. [PubMed: 11726580]

Basso O, Weinberg CR, Baird DD, Wilcox AJ, Olsen J. Subfecundity as a correlate of
preeclampsia: a study within the Danish National Birth Cohort. Am J Epidemiol. 2003 Feb 1;
157(3):195-202. [PubMed: 12543618]

Glietenberg H, van der Walt A. Viable pregnancy after prolonged periods of secondary infertility.
South African Medical Journal. 1976 Jan 10; 50(2):44-8. [PubMed: 1251275]

Jaques AM, Amor DJ, Baker HWG, Healy DL, Ukoumunne OC, Breheny S, et al. Adverse
obstetric and perinatal outcomes in subfertile women conceiving without assisted reproductive
technologies. Fertility and Sterility. 2010; 94(7):2674-9. [PubMed: 20381039]

14. Wisborg K, Ingerslev HJ, Henriksen TB. IVF and stillbirth: a prospective follow-up study. Human

Reproduction. 2010 May 1; 25(5):1312-6. [PubMed: 20179321]

Mikkelsen EM, Hatch EE, Wise LA, Rothman KJ, Riis A, Sorensen HT. Cohort Profile: The
Danish Web-based Pregnancy Planning Study--*Snart-Gravid’. Int J Epidemiol. 2009 Sep 9; 38(4):
938-43. [PubMed: 18782897]

Rothman KJ, Mikkelsen EM, Riis A, Sgrensen HT, Wise LA, Hatch EE. Randomized Trial of
Questionnaire Length. Epidemiology. 2009; 20(1):154. letter to the editor. [PubMed: 19234404]
Huybrechts KF, Mikkelsen EM, Christensen T, Riis AH, Hatch EE, Wise LA, et al. A successful
implementation of e-epidemiology: the Danish pregnancy planning study ‘Snart-Gravid’. Eur J
Epidemiol. 2010 Feb 11.

Frank L. When an entire country is a cohort. Science. 2000; 287:2398-9. [PubMed: 10766613]
Jacobs DR, Ainsworth BE, Hartman TJ, Leon AS. A simultaneous evaluation of 10 commonly
used physical activity questionnaires. Med Sci Sports Exerc. 1993; 25(1):81-91. [PubMed:
8423759]

Wise LA, Rothman KJ, Mikkelsen EM, Sorensen HT, Riis A, Hatch EE. An internetbased
prospective study of body size and time-to-pregnancy. Hum Reprod. 2010 Jan; 25(1):253-64.
[PubMed: 19828554]

21. Ananth CV. Ischemic placental disease: a unifying concept for preeclampsia, intrauterine growth

restriction, and placental abruption. Semin Perinatol. 2014 Apr; 38(3):131-2. [PubMed:
24836823]

22. Ananth CV, Vintzileos AM. Ischemic placental disease: epidemiology and risk factors. Eur J

Obstet Gynecol Reprod Biol. 2011 Nov; 159(1):77-82. [PubMed: 21839575]

23. Marsal K, Persson PH, Larsen T, Lilja H, Selbing A, Sultan B. Intrauterine growth curves based on

ultrasonically estimated foetal weights. Acta Paediatr. 1996 Jul; 85(7):843-8. [PubMed: 8819552]

Fertil Steril. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wise et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 11

Sundhedsstyrelsen. Vejledning om laegers anvendelse afkunstig befrugtning o.a. reproduktions-
fremmende behandling. 2006

Schisterman EF, Cole SR, Ye A, Platt RW. Accuracy loss due to selection bias in cohort studies
with left truncation. Paediatr Perinat Epidemiol. 2013 Sep; 27(5):491-502. [PubMed: 23930785]
Zhou XH, Eckert GJ, Tierney WM. Multiple imputation in public health research. Stat Med. 2001;
20(9-10):1541-9. [PubMed: 11343373]

SAS Institute Inc. SAS/STAT® 9.2 User's Guide. Cary, NC: SAS Institute Inc; 2008. Cary, NC:
SAS Institute; 2008

Savitz DA. Invited commentary: disaggregating preterm birth to determine etiology. Am J
Epidemiol. 2008 Nov 1; 168(9):990-2. discussion 3-4. [PubMed: 18756017]

Berkowitz GS, Blackmore-Prince C, Lapinski RH, Savitz DA. Risk factors for preterm birth
subtypes. Epidemiology. 1998 May; 9(3):279-85. [PubMed: 9583419]

Zhang J, Savitz DA. Preterm birth subtypes among blacks and whites. Epidemiology. 1992 Sep;
3(5):428-33. [PubMed: 1391135]

Savitz DA, Dole N, Herring AH, Kaczor D, Murphy J, Siega-Riz AM, et al. Should spontaneous
and medically indicated preterm births be separated for studying aetiology? Paediatr Perinat
Epidemiol. 2005 Mar; 19(2):97-105. [PubMed: 15787884]

Rao KP, Belogolovkin V, Yankowitz J, Spinnato JA 2nd. Abnormal placentation: evidence-based
diagnosis and management of placenta previa, placenta accreta, and vasa previa. Obstet Gynecol
Surv. 2012 Aug; 67(8):503-19. [PubMed: 22926275]

Takemura Y, Osuga Y, Fujimoto A, Oi N, Tsutsumi R, Koizumi M, et al. Increased risk of
placenta previa is associated with endometriosis and tubal factor infertility in assisted reproductive
technology pregnancy. Gynecol Endocrinol. 2013 Feb; 29(2):113-5. [PubMed: 22835092]
Bateman BT, Berman MF, Riley LE, Leffert LR. The epidemiology of postpartum hemorrhage in a
large, nationwide sample of deliveries. Anesth Analg. 2010; 110:1368-73. [PubMed: 20237047]
Kristensen J, Langhoff-Roos J, Skovgaard LT, Kristensen FB. Validation of the Danish Birth
Registration. J Clin Epidemiol. 1996 Aug; 49(8):893-7. [PubMed: 8699210]

Thisted DL, Mortensen LH, Hvidman L, Rasmussen SC, Larsen T, Krebs L. Use of ICD-10 codes
to monitor uterine rupture: validation of a national birth registry. Eur J Obstet Gynecol Reprod
Biol. 2014 Feb.173:23-8. [PubMed: 24287285]

Wise LA, Mikkelsen EM, Rothman KJ, Riis AH, Sorensen HT, Huybrechts KF, et al. A
prospective cohort study of menstrual characteristics and time to pregnancy. Am J Epidemiol.
2011 Sep 15; 174(6):701-9. [PubMed: 21719742]

Baird DD, Wilcox AJ, Kramer MS. Why might infertile couples have problem pregnancies? The
Lancet. 1999; 353(9166):1724-5.

Sharpe RM. Lifestyle and environmental contribution to male infertility. British Medical Bulletin.
2000; 56(3):630-42. [PubMed: 11255550]

Goldenberg RL, Culhane JF, lams JD, Romero R. Epidemiology and causes of preterm birth.
Lancet. 2008 Jan 5; 371(9606):75-84. [PubMed: 18177778]

Kramer MS, Goulet L, Lydon J, Séguin L, McNamara H, Dassa C, et al. Socio-economic
disparities in preterm birth: causal pathways and mechanisms. Paediatric and Perinatal
Epidemiology. 2001; 15:104-23. [PubMed: 11520404]

Kramer MS, Platt RW, Wen SW, Joseph KS, Allen A, Abrahamowicz M, et al. A New and
Improved Population-Based Canadian Reference for Birth Weight for Gestational Age. Pediatrics.
2001 Aug 1.108(2):e35. [PubMed: 11483845]

Fertil Steril. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Wise et al. Page 12
Table 1
Danish ICD-10 codes identified to define selected birth outcomes
Outcome Danish 1CD-10 codes NE
Placental disorders 134
Placenta previa 0440, 0441, 0443, 0449 19
Placental abruption 0452, 0453,0458, 0459 17
Placental insufficiency 0O365A 72
Placenta accreta 0722B, O730A, O730A1 3
Placenta increta 0730A2 0
Placenta percreta 0O722H, O730A3 0
Malformation of plau:entab 0431, 0431A-0431E 1
Placental transfusion syndrome 0430, O430A 4
Morbidly retained, trapped or adherent placenta, cotyledons, or membranes  O722C, O722F, O722H, 0730, 0731 22
Polyhdramnios 0409 21
Oligohydramnos 0410 53
Uterine rupture 0710A, O710B, O711A, O711AA, O711B 1
Postpartum hemorrhage 0720, 0721, 0722, 0723 429
Intrauterine growth restriction, all causes 0365, 0365A-0365F 102
Gestational hypertension 0139 88
Gestational diabetes 0244 118
Preeclampsia (including eclampsia and HELLP syndrome) 0140, 0141, 0142, 0149, 0150, 0151, 0152, 0159 142
Caesarean section (singleton births) 738
Elective (planned) c-section 0820 233
Emergency c-section before labor 0821A 120
Emergency c-section during labor, previously planned 0821B 60
Emergency c-section during labor due to complications 0821C 325
Preterm birth
Spontaneous: preterm premature rupture of membranes 0420, 0422 50
Spontaneous: early labor for no known reason 0800, 0821B, or 0821C; GA<37 weeks 70
Medically-indicated preterm birth (induced or c-section) 0820, O821A, or O838A; GA<37 weeks 65
Small-for-gestational-age birth <10% birth weight for GA(23) 278
Large-for-gestational-age birth >10% birth weight for GA(23) 466

aN=number of women out of 3,529 participants in analysis. GA=gestational age.

b . L .
Marginata placenta, vasa previa, circumvallate placenta, or placenta partita.
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Baseline characteristics of 3,521 Snart-Gravid participants according to time-to-

pregnancy

Table 2

Time-to-pregnancy at index conception (cycles)

Characteristic & <3 35 6-11 212
Number of women 504 851 942 1,224
Age, years (mean) 29.2 29.0 29.4 30.7
Male partner's age, years (mean) 31.2 30.7 30.9 30.3
BMI, kg/m? (mean) 23.4 24.0 24.1 24.8
Regular cycles (%) 78.1 79.4 72.8 73.8
Gravid (%) 54.0 50.4 46.9 36.2
Parous (%) 46.6 38.1 325 216
Current regular smoker at baseline (%) 7.8 9.8 11.7 17.2
=5 pack-years of ever smoking (%) 15.1 15.4 16.9 18.8
Smoked during pregnancy (%) 44 55 5.7 8.7
Higher education >4 years (%) 28.3 27.4 22.1 18.0
High blood pressure (%) 8.9 9.0 8.1 9.3
Type 2 diabetes (%) 19 14 17 11
Uterine fibroids (%) 2.0 2.6 25 1.8
Infertility history reported at baseline (%) 41 6.8 10.3 28.9
Use of fertility drugs for index pregnancy (%) 13 1.6 10.7 325
Male birth 49.9 52.1 49.8 52.3
Attempt time at study entry, cycles (mean) 0.6 15 34 8.4

a - . . . L
All characteristics (except age) are age-standardized to cohort at baseline. Restricted to first imputed data set.
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Time-to-pregnancy and selected adverse birth outcomes, Snart-Gravid Study, 2007-2012.

Table 3

Time to pregnancy (cycles)

<3 3-5 6-11 212
(N=504) (N=851) (N=942) (N=1,224)
Preterm birth (<37 weeks)
N (%) with outcome 18 (3.6) 51 (6.0) 32 (3.4) 84 (6.9)
Unadjusted RR (95% CI) 1.00 (ref.)  1.68(0.99,2.84) 0.95(0.54,1.68) 1.92 (1.17, 3.16)
Adjusted RR (95% CI)@ 1.00 (ref) 159 (0.94,2.69) 0.86(0.48,1.52) 1.63(0.98,2.71)
Adjusted RR (95% CI)P 1.00 (ref) 159 (0.94,2.69) 0.85(0.48,1.50) 1.57 (0.93, 2.65)
Spontaneous preterm birth
N (%) with outcome 10 (2.0) 36 (4.2) 22 (2.3) 52 (4.3)
Unadjusted RR (95% CI)  1.00 (ref.) 2.13 (1.07,4.26) 1.18 (0.56,2.46) 2.14 (1.10, 4.18)
Adjusted RR (95% CIy@ 100 (ref.)  2.05(1.03,4.08) 106 (0.51,2.21) 1.86 (0.94, 3.68)
Adjusted RR (95% ClyP 1.0 (ref)  2.05(1.03,4.07)  1.03(0.49,2.16) 169 (0.84,3.42)

Medically-indicated preterm birth

N (%) with outcome

8 (1.6)

Unadjusted RR (95% CI)  1.00 (ref.)

Adjusted RR (95% CI)&
Adjusted RR (95% C1)°
Preterm birth (<36 weeks)
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% CI1)&
Adjusted RR (95% C1)°
Preterm birth (<35 weeks)
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% CI1)@
Adjusted RR (95% C1)®
Intrauterine growth restriction
N (%) with outcome
Unadjusted RR (95% ClI)
Adjusted RR (95% CI1)@
Adjusted RR (95% C1)°
Low birth weight (<2,5009)
N (%) with outcome

Unadjusted RR (95% CI)

Adjusted RR (95% C1)@

1.00 (ref.)

1.00 (ref.)

9(1.8)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

4(0.8)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

10 (2.0)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

12 (2.4)
1.00 (ref.)
1.00 (ref.)

15 (1.8)
1.11 (0.47, 2.60)
1.01 (0.43, 2.34)

1.01 (0.43, 2.35)

26 (3.1)
1.71 (0.81, 3.62)
1.67 (0.79, 3.53)

1.67 (0.79, 3.54)

17 (2.0)
2,52 (0.85, 7.44)
2.46 (0.83,7.27)

251 (0.85, 7.42)

26 (3.1)
1.54 (0.75, 3.17)
1.56 (0.76, 3.18)

1.56 (0.76, 3.21)

29 (3.4)
1.43 (0.74, 2.78)
1.43 (0.75, 2.74)

10 (L.1)
0.67 (0.26, 1.68)
0.59 (0.23, 1.53)

0.60 (0.23, 1.56)

27 (2.9)
1.61 (0.76, 3.39)
1.48 (0.70, 3.12)

1.49 (0.70, 3.15)

18 (1.9)
2.41(0.82, 7.08)
2.17 (0.74, 6.39)

2.27(0.77, 6.68)

33(3.5)
1.77 (0.88, 3.55)
1.76 (0.86, 3.60)

1.83 (0.91, 3.70)

33(3.5)
1.47 (0.77, 2.82)
1.39 (0.73, 2.68)

32(2.6)
1.65 (0.76, 3.55)
1.32 (0.61, 2.88)

1.39 (0.62, 3.12)

56 (4.6)
2,56 (1.28, 5.14)
2.19 (1.08, 4.46)

2.25 (1.09, 4.65)

46 (3.8)
474 (1.71,13.1)
4.00 (142, 11.2)

4.20 (1.48, 11.9)

33(2.7)
1.36 (0.67, 2.73)
1.32 (0.64, 2.72)

152 (0.73, 3.16)

65 (5.3)
2.23 (1.22, 4.09)
1.99 (1.08, 3.65)
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Time to pregnancy (cycles)

<3
(N=504)

3-5
(N=851)

6-11
(N=942)

212
(N=1,224)

Adjusted RR (95% CI)P

Small-for-gestational-age birth

N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% Cl)a
Adjusted RR (95% Cl)b

Large-for-gestational-age birth

N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% CI)&
Adjusted RR (95% CI)P
Macrosomia (=4,5009)
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% C1)@
Adjusted RR (95% CI)P
Placental disorders
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% C1)&
Adjusted RR (95% CI)®
Ischemic Placental Disease
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% C1)&
Adjusted RR (95% CI)P
Gestational diabetes
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% C1)&
Adjusted RR (95% CI)P
Preeclampsia
N (%) with outcome
Unadjusted RR (95% CI)
Adjusted RR (95% CI)2
Adjusted RR (95% CI)P

Caesarean section

1.00 (ref.)

31(6.1)
1.00 (ref.)
1.00 (ref.)
1.00 (ref.)

79 (15.7)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

20 (4.0)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

9(1.8)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

25 (5.0)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

11 (2.2)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

14 (2.8)
1.00 (ref.)
1.00 (ref.)

1.00 (ref.)

1.43 (0.75, 2.74)

62 (7.3)
1.18 (0.78, 1.80)
1.11(0.73, 1.67)
1.10 (0.73, 1.67)

117 (13.8)
0.88 (0.67, 1.14)
0.90 (0.69, 1.16)

0.90 (0.69, 1.16)

25 (2.9)
0.74 (0.42, 1.32)
0.75 (0.42, 1.33)

0.75 (0.43, 1.33)

32(3.8)
2.11 (1.01, 4.38)
2.12 (1.02, 4.40)

2.12 (1.02, 4.39)

60 (7.0)
1.42 (0.90, 2.24)
1.34(0.85, 2.11)

1.34(0.85, 2.11)

21 (2.5)
1.13 (0.55, 2.33)
1.03 (0.50, 2.10)

1.03 (0.50, 2.10)

36 (4.2)
1.52 (0.83, 2.80)
1.35 (0.73, 2.49)

1.35 (0.73, 2.49)

1.36 (0.70, 2.62)

73(7.8)
1.26 (0.84, 1.89)
1.13(0.76, 1.70)
1.07 (0.72, 1.63)

132 (14.0)
0.89 (0.69, 1.16)
0.92 (0.71, 1.18)

0.91 (0.71, 1.18)

27 (2.9)
0.72 (0.41, 1.27)
0.74 (0.42, 1.31)

0.74 (0.41, 1.31)

37(3.9)
2.20 (1.07, 4.52)
2.14 (1.04, 4.40)

2.10 (1.02, 4.32)

63 (6.7)
1.35 (0.86, 2.12)
1.24 (0.79, 1.95)

1.27 (0.81, 2.00)

30(32)
1.46 (0.74, 2.89)
1.20 (0.61, 2.37)

1.22 (0.62, 2.40)

32 (3.4)
1.22 (0.66, 2.27)
1.03 (0.56, 1.91)

1.05 (0.57, 1.95)

1.80 (0.97, 3.35)

112 (9.2)

1.49 (1.01, 2.18)
1.17 (0.79, 1.74)
1.00 (0.66, 1.51)

138 (11.3)
0.72 (0.56, 0.93)
0.78 (0.60, 1.01)

0.76 (0.58, 1.00)

30 (2.4)
0.62 (0.35, 1.08)
0.64 (0.36, 1.15)

0.63 (0.35, 1.13)

56 (4.6)
2,56 (1.28, 5.14)
2.38(1.18, 4.81)

2.21(1.07, 4.56)

99 (8.1)
1.63 (1.06, 2.50)
1.41(0.91, 2.19)

1.56 (0.99, 2.44)

56 (4.6)
2.10 (1.11, 3.97)
1.48 (0.77, 2.84)

1.56 (0.81, 3.01)

60 (4.9)
1.76 (1.00, 3.12)
1.34 (0.74, 2.41)

1.45 (0.79, 2.65)
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Time to pregnancy (cycles)

<3 3-5 6-11 212

(N=504) (N=851) (N=942) (N=1,224)
N (%) with outcome 67 (13.3) 161 (18.9) 199 (21.1) 311 (25.4)
Unadjusted RR (95% CI) 1.00 (ref.) 1.42(1.09,1.85) 1.59(1.23,2.05) 1.91 (1.50, 2.44)
Adjusted RR (95% CI)@ 1.00 (ref) 1.36(1.05,1.77) 1.48(1.151.91) 1.3 (1.27,2.09)
Adjusted RR (95% CI)P 1.00 (ref) 1.36(1.05,1.77) 148 (1.151.91) 164 (1.27,2.12)

Postpartum hemorrhage

N (%) with outcome 44 (8.7) 94 (11.0) 90 (9.6) 201 (16.4)
Unadjusted RR (95% CI) 1.00 (ref.) 1.27(0.90,1.78)  1.09 (0.78,1.54)  1.88 (1.38, 2.56)
Adjusted RR (95% CI)@ 1.00 (ref) 1.21(0.86,1.69) 1.02(0.73,1.44) 170 (1.24,2.33)
Adjusted RR (95% CIyP 1.00 (ref) 1.20(0.86,1.69) 1.00(0.71,1.41) 158 (1.14,2.19)

RR =risk ratio, Cl = confidence interval.

a. . . . .
Adjusted for maternal age, paternal age, maternal smoking, BMI, education, and parity.

b . . - i
Adjusted for all factors in footnote a plus fertility medication use.

Fertil Steril. Author manuscript; available in PMC 2016 April 01.

Page 16



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Wise et al.

TTP and adverse birth outcomes among women with attempt time <3 cycles at entry, Snart-Gravid Study,

2007-2012.

Table 4

Time to pregnancy (cycles)

<3 3-5 6-11 212
(N=504) (N=693) (N=439) (N=343)
Preterm birth (<37 weeks)
N (%) with outcome 18 (3.6) 39 (5.6) 17 (3.9) 19 (5.5)
Adjusted RR (95% Cly@  1.00 (ref.) 154 (0.90,2.65) 102 (0.53,196) 154(0.79,3.01)
Spontaneous preterm birth
N (%) with outcome 10 (2.0) 29 (4.2) 10 (2.3) 11 (3.2)
Adjusted RR (95% CI)@  1.00 (ref)  2.11(1.05,4.26) 103 (0.44,243) 1.38(0.56,339)

Medically-indicated preterm birth

N (%) with outcome 8(1.6)
Adjusted RR (95% Cl)@  1.00 (ref.)

Preterm birth (<36 weeks)

N (%) with outcome 9 (1.8)

Adjusted RR (95% C1)@ 1.00 (ref)
Preterm birth (<35 weeks)

N (%) with outcome 4(0.8)

Adjusted RR (95% CI)@ 1.00 (ref.)
Intrauterine growth restriction

N (%) with outcome 10 (2.0)

Adjusted RR (95% CI)@ 1.00 (ref)
Low birth weight (<2,500 g)

N (%) with outcome 12 (2.4)

Adjusted RR (95% CI)@ 1.00 (ref.)
Small-for-gestational-age birth

N (%) with outcome 31(6.1)

Adjusted RR (95% CI)& 1.00 (ref.)
Large-for-gestational-age birth

N (%) with outcome 79 (15.7)

Adjusted RR (95% C1)@ 1.00 (ref)
Macrosomia (24,500 g)

N (%) with outcome 20 (4.0)

Adjusted RR (95% C1)@ 1.00 (ref.)
Placental disorders

N (%) with outcome 9 (1.8)

Adjusted RR (95% CI)@ 1.00 (ref)

Ischemic placental disease

10 (1.4)
0.84 (0.35, 2.05)

18 (2.6)
1.45 (0.66, 3.21)

13 (L9)
2.38 (0.78, 7.26)

21(3.0)
1.46 (0.69, 3.07)

24 (3.5)
1.53 (0.80, 2.94)

51 (7.4)
112 (0.72, 1.72)

93 (13.4)
0.91 (0.70, 1.20)

18 (2.6)
0.70 (0.37, 1.31)

23(33)
1.85 (0.87,3.94)

7(1.6)
0.97 (0.35, 2.69)

13 (3.0)
1.66 (0.72, 3.85)

10 (2.3)
2.87 (0.90, 9.07)

15 (3.4)
1.58 (0.71, 3.49)

14 (3.2)
1.32 (0.62, 2.81)

32(7.3)
1.07 (0.67, 1.73)

63 (14.3)
1.03 (0.76, 1.39)

17 (3.9)
1.06 (0.56, 2.03)

19 (4.3)
2.27 (1.04, 4.95)

8(2.3)
1.61 (0.56, 4.61)

11 (3.2)
1.86 (0.77, 4.47)

9(2.6)
3.31(1.02, 10.7)

12 (3.5)
154 (0.71, 3.57)

15 (4.4)
1.75 (0.82, 3.73)

22 (6.4)
0.86 (0.50, 1.47)

38 (11.0)
0.75 (0.51, 1.10)

10 (2.9)
0.83 (0.37, 1.87)

15 (4.4)
1.97 (0.81, 4.83)
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Time to pregnancy (cycles)

<3 35 6-11 212
(N=504) (N=693) (N=439) (N=343)
N (%) with outcome 25 (5.0) 46 (6.6) 25 (5.7) 29 (8.5)

Adjusted RR (95% C1)&
Gestational diabetes

N (%) with outcome

Adjusted RR (95% CI)2&
Preeclampsia

N (%) with outcome

Adjusted RR (95% CI)&
Postpartum hemorrhage

N (%) with outcome

Adjusted RR (95% CI1)&
Caesarean section

N (%) with outcome

Adjusted RR (95% C1)@

1.00 (ref)  1.27 (0.80, 2.04)

11 (2.2) 15 (2.2)
1.00 (ref.)  0.94 (0.44, 2.02)

14 (2.8) 28 (4.0)
1.00 (ref)  1.36 (0.71, 2.58)

44 (8.7) 77 (11.1)
1.00 (ref) 1.21(0.85,1.72)

67 (13.3) 129 (18.6)
1.00 (ref)  1.31(1.00, 1.72)

1.09 (0.64, 1.89)

12(2.7)
1.08 (0.49, 2.39)

13 (3.0)
0.92 (0.43, 1.96)

52 (11.9)
1.25 (0.85, 1.85)

88 (20.0)
1.37 (1.02, 1.83)

1.87 (1.09, 3.22)

16 (4.7)
1.45 (0.69, 3.08)

16 (4.7)
1.36 (0.66, 2.77)

67 (19.5)
1.96 (1.33, 2.89)

92 (26.8)
157 (1.15, 2.14)

RR = risk ratio, Cl = confidence interval.

aAdjusted for maternal age, paternal age, pack-years of smoking, BMI, education, parity, and fertility medication use.
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