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Abstract

Objective—To characterize normative anti-Mullerian hormone (AMH) levels and ascertain
which factors are associated with AMH in a large cohort of reproductive-aged women.

Design—Cross-sectional study.

Setting—Study of the Environment, Lifestyle and Fibroids (SELF), a longitudinal study
performed by the National Institute of Environmental Health Sciences in conjunction with a major
health care provider in Detroit, Michigan.

Patients—1,654 African-American women (AAW) aged 23-34 at recruitment.
Intervention—None

Main Outcome Measure—Serum AMH measured using an ultrasensitive ELISA.
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Results—The median AMH was 3.18 ng/ml, and there was a significant, but nonlinear,
relationship between age and AMH, with levels peaking at age 25. As AMH was not normally
distributed, log transformation was performed and used for all analyses. In a multivariable age-
adjusted model, body mass index, current use of hormonal contraception, and history of a thyroid
condition were inversely associated with AMH, while history of abnormal menstrual bleeding and
menstrual cycles longer than 35 days were positively associated with AMH.

Conclusions—While age is correlated with AMH, it accounts for only a portion of the variation
seen. This study adds valuable information to the existing literature on normative AMH levels in
young reproductive-aged women. While our findings fill a critical data gap for ovarian reserve in
AAW, the insights gained will be of benefit for all women.

Keywords

AMH; ovarian reserve; African-American women

Introduction

Women in the United States are having children later in life, as demonstrated by the fact that
the average age at first birth reached a record high of 26.3 years in 2014 (1). Concordantly,
while birth rates have declined to a record low for women in their early twenties, birth rates
have increased for women in their thirties and early forties (1). For some women who delay
childbearing, infertility associated with aging presents a significant reproductive problem
(2). In an attempt to circumvent the age related decline that occurs, some individuals are
seeking options to preserve their fertility. The intention in more than 27,000 (14%) of the
total assisted reproductive technology cycles performed in 2013 was to cryopreserve all
retrieved eggs or embryos for future use (3). Given the trends in delayed childbearing along
with the growing interest in and utilization of elective fertility preservation (4), it is
important that clinicians are able to accurately counsel women on their reproductive
potential and provide realistic information on personal fertile windows so that individuals
are better prepared to make decisions regarding reproduction during their optimal fertile
window.

Ovarian reserve testing has been proposed as a method to predict reproductive potential (5).
Anti-Millerian hormone (AMH), a member of the transforming growth factor-beta
superfamily produced by ovarian granulosa cells (6), reflects the remaining follicular pool
(7) and may be used as a marker of ovarian reserve (8). When compared with other known
biomarkers of ovarian reserve, AMH appears to have the advantage of low inter- and
intracycle variability (9). Serum AMH is now routinely used in clinical practice for multiple
indications (10) (11) (12) including estimation of timing of menopause (13-16). The most
recent of these studies focused on AMH from birth to menopause and suggest that AMH
rises during childhood, peaks sometime between the late teens and early adulthood, and then
plateaus and remains stable before beginning a continuous decline around age 25 (17, 18).
While these studies provide a helpful overview of AMH trends, there is major individual
variability in ovarian aging that can occur independently of a woman’s age (19). Although
studies have suggested that various intrinsic as well as environmental factors, may be
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associated with AMH (20, 21), the data are overall inconclusive on the effects of these
potential contributors to variability in AMH.

Several studies have suggested that race and/or ethnicity may also impact AMH (22, 23) and
the timing of menopause (24, 25). Others have also demonstrated that racial differences exist
when sex steroid levels in cycling women are compared (26, 27). These differences are
particularly important to consider as many of the larger cohort studies that have established
normative AMH levels have been based on data from women of primarily European descent
(17, 18). Furthermore, some of the larger studies on normative AMH only included women
with a certain diagnosis i.e. infertility or polycystic ovarian syndrome (PCQOS) (28, 29).
Consequently, these studies may not be generalizable to fertile women of all races and
ethnicities.

Knowledge of normative AMH levels in a group of women in their prime reproductive years
who are not selected based on fertility status, menstrual cycle regularity or other factors that
can potentially influence markers of ovarian reserve may be useful in providing insight into
the fertile window of individuals. Further, by studying such a group it may be possible to
determine which women are at highest risk for a rapid decline in ovarian reserve and to
identify modifiable risk factors that impact AMH. This large cross-sectional study in a well-
defined cohort of African-American women (AAW) provides the unique opportunity to
determine the impact of various health behaviors, medical conditions and environmental
exposures on AMH in an otherwise unselected group of reproductive-aged women. The
primary objective of the study was to characterize the distribution of AMH in over 1,600
AAW from the general population and to determine what specific lifestyle and reproductive
factors are associated with AMH in these young women.

Materials and Methods

Study participants

Data for this study were collected as part of an ongoing prospective cohort study, the Study
of Environment, Lifestyle, and Fibroids (SELF), which is supported by the National Institute
of Environmental Health Sciences (NIEHS), National Institutes of Health. The study is
being conducted in Detroit, Michigan in conjunction with the Henry Ford Health System
(HFHS). The institutional review boards of the NIEHS and HFHS approved this study, and
participants provided written informed consent.

The study design, methods, and recruitment results have previously been described in detail
(30). Recruitment of premenopausal AAW who were aged 23-34 occurred between
November 2010 and December 2012. To be eligible, women must have been residing in the
United States, self-identified as African-American or Black and not pregnant at the time of
enrollment. Women with a previous diagnosis of uterine fibroids were specifically excluded,
as were those who had undergone a hysterectomy. Women who had taken medication to treat
multiple sclerosis, Grave’s disease, scleroderma, lupus, or Sjogren’s were also excluded, as
were women who had been treated with chemotherapy or radiation for a previous cancer
diagnosis. Enrollment of each participant was completed only after collection of extensive
questionnaire data and a clinic visit that included a blood draw and measurement of height,
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weight, blood pressure, and skin reflectance. Of the 1,696 women enrolled in SELF, serum
was available for 1,654 individuals.

At enrollment, up to 55 ml of blood was drawn from each woman for storage of serum,
plasma, whole blood, clot, and packed cells. Stored serum was assayed for AMH in each
participant’s barcoded samples. To accomplish this, stored aliquots were sent to the Clinical
Laboratory Research Core in the Pathology Department at Massachusetts General Hospital.
Serum AMH was measured using an ultrasensitive enzyme linked immunosorbent assay
(ELISA) (lower limit of detection 0.06 ng/mL, 1 ng/mI=7.14 pmol/l) with reflex testing
using the picoAMH ELISA for undetectable samples (lower limit of detection of 0.0012
ng/ml) (Ansh Labs, Webster, TX) AMH values that were below the lower limit of detection
(n=3) were assigned a value of 0.0008 ng/mL using an established formula (31). The AMH
ELISA has intra- and interassay coefficients of variation (CVs) of less than 5%.

BMI was calculated from the height and weight measured at the clinic. Obesity was defined
as a BMI =30 kg/m2. All other variables were self-reported in computer assisted telephone
interviews, computer assisted web-based interviews, self-administered hard-copy
questionnaires, or responses to questions administered by the study staff at the clinic visit.

History of medical conditions were determined by asking participants whether they were
told by a doctor or other health professional that they had a particular condition. Average
menstrual cycle length was ascertained by asking how many days typically occurred
between the first day of one menstrual cycle and the first day of the next menstrual cycle in
the last 12 months. Irregular cycles were defined as cycles outside of the 25 to 35 day range.
Only women who were not using any hormones at the time of enrollment or in the last 12
months were considered when analyzing data on cycle length.

Given that women were not excluded from SELF based on factors that are known to
influence menstrual cycle regularity, a subset of women who were cycling regularly as
defined above was created for additional analytic purposes. This group is referred to as the
“regularly cycling cohort” (N=604) and excluded women who reported irregular cycles,
presence of a thyroid condition, a diagnosis of PCOS or current breastfeeding, or had used
hormones in the last 12 months, as these factors may affect menstrual regularity.

Statistical Analysis

The distribution of AMH, the outcome, and the covariates of interest are presented as means
or medians (with standard deviations or interquartile ranges) for continuous variables and
proportions for categorical variables. Because AMH levels are not normally distributed, they
were log transformed for analysis in linear regression models. In our first model, we
performed simple linear regression to evaluate the association between AMH and each
covariate of interest. Given the inverse relationship between age and AMH that was
identified with simple linear regression, as well as the established association between age
and ovarian reserve, age-adjusted models were then created for each covariate; these models
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included age and a quadratic term for age. Quadratic age was included in addition to age to
allow the shape of the relationship between log AMH and age to vary from being linear.
Both factors were important so subsequent multivariable models adjusted for both age and
quadratic age as well as any covariates that were significantly associated with log AMH in
the age-adjusted models. Estimates of beta, confidence intervals, and P values were obtained
from linear regression analysis.

All analyses were carried out using Statistical Analysis Software version 9.4 (SAS Institute,
Cary, NC). Statistical significance was determined at A<0.05.

Baseline Characteristics

Demographic characteristics for the entire cohort are described in Table 1. The mean age
was 28.7 years and the median AMH was 3.18 ng/ml. There were three participants who had
AMH levels below the lower detection limit of the assay. Figure 1 demonstrates AMH at the
tenth, fiftieth, and ninetieth percentiles as a function of age. The majority of the cohort was
obese (59.5%). Most of the women were educated beyond high school, with more than a
quarter having attained at least a bachelor’s degree. The majority of these women had been
pregnant previously, and more than half had experienced a live birth. Many of these
individuals had used some form of hormonal contraception in the past, but less than one
third reported current use.

There were 953 women who had not taken hormones in the last 12 months and who
provided data on their cycle length. Although 8.2% of these women reported menstrual
cycles that were longer than 35 days, only 3.2% of the entire cohort reported a diagnosis of
PCOS.

AMH as a Function of Age

Simple linear regression confirmed a significant association between age and AMH
(Supplemental Table 1). This relationship between age and AMH was nonlinear, as median
AMH increased from 3.46 ng/ml at age 23 to 3.80 ng/ml at age 24, peaking at age 25 with a
median AMH of 3.97 ng/ml. At age 35 AMH reached a low of 2.18 ng/ml. There was a
generally similar age association for women who were regularly cycling (Supplemental
Table 1). Figure 2a demonstrates AMH as a function of age in the regularly cycling cohort
compared to the entire cohort. Median AMH peaked at age 24 with a value of 4.16 ng/ml.
The decline after age 25 in the regularly cycling cohort appeared to be slower and more
variable than in the entire cohort.

The age-specific AMH patterns are shown in Figure 2b, ¢, and d for the subsets of women
who were using hormonal contraception, who reported a history of abnormal menstrual
bleeding, and who were obese, respectively. At every age the median AMH was lower in the
women who were currently taking hormonal contraception (N=454) compared to the
regularly cycling cohort (Figure 2b). When compared to the median AMH of the regularly
cycling cohort, AMH of the women with a history of abnormal menstrual bleeding (N=188)
appeared higher at the majority of ages (Figure 2c). AMH appeared lower in the obese group
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compared to the AMH of the regularly cycling cohort at every age except 25 and 34 (Figure
2d).

Linear Regression Modeling

Supplemental Table 1 demonstrates the covariates that were associated with AMH when
simple linear regression was performed. Table 2 reveals that after adjusting for age and
quadratic age, there were significant associations between AMH and BMI, current use of
hormonal contraception, history of abnormal menstrual bleeding, menstrual cycle length,
history of a thyroid condition, and history of seeking care for difficulty conceiving. In a
subsequent model (Table 2) that simultaneously examined all of the significant terms from
the previous age-adjusted model (with the exception of menstrual cycle length which was
examined only on the subset of women not using hormonal medication), history of seeking
care for difficulty conceiving was weaker and no longer significant. However, all other
factors (BMI, current hormonal contraception use, history of abnormal menstrual bleeding,
and history of a thyroid condition) were still significant and the strength of the associations
was generally stronger than in the simple age-adjusted model. In a separate multivariable
model designed to examine menstrual cycle length that was limited to women not using
hormonal contraception in the last 12 months, long cycles remained significantly associated
with elevated AMH. As shown in Supplemental Table 2, in the regularly cycling cohort,
BMI was the only covariate significantly associated with AMH in an age-adjusted model.

Discussion

In this study, we describe the distribution of serum AMH in a large study of unselected
reproductive-aged women. Although the study is restricted to AAW, we anticipate that
insights gained from this group have the potential to provide useful information regarding
AMH in similarly aged women of other races and ethnicities. We expect that these data will
aid clinicians in identifying women who may be at a higher risk for a more rapid decline in
ovarian reserve and counseling women on their fertile window. Our data indicate that for the
entire cohort, AMH rises from age 23 to a peak at age 25, and decline thereafter. Other
studies also show a decline in AMH beginning at approximately 25 years of age (17, 18) but
a peak in the mid to late teens. Further, given that participants were not selected based on
cycle regularity or fertility status, we were able to determine that in this large group of
women, AMH was associated with lifestyle factors, health history, and menstrual cycle
dynamics. Amongst the entire cohort, age, BMI, current hormonal contraception use, and
history of a thyroid condition were inversely associated with AMH, whereas menstrual
cycles longer than 35 days and history of abnormal menstrual bleeding were positively
associated with AMH. Age and BMI remained significantly inversely associated with AMH
when the sample was restricted to regularly cycling women not using hormonal
contraception.

We identified a significant association between menstrual cycle length and AMH, whereby
those with cycles longer than 35 days had a higher AMH. Women with PCOS tend to have
higher AMH levels (32, 33) and those not using hormones will commonly have long cycle
intervals. Women on hormonal contraception were excluded when examining the
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relationship between menstrual cycle length and AMH. Given that some of these individuals,
particularly those with PCOS, would likely have had long cycles if they had not been taking
hormonal contraception, there is a possibility that this relationship may have been even
stronger if these women had been off of hormones and able to be included in the analysis.
Interestingly, women with PCOS in our sample had similarly elevated AMH as those with
long cycles, though the association was not significant, most likely due to the small number
of women who reported this diagnosis. The prevalence of PCOS in our sample is lower than
the reported population prevalence (3.7% in our sample versus 6-15% depending on the
criteria that are applied to define the disorder) (34). The positive association that was
demonstrated between abnormal menstrual bleeding and AMH may reflect undiagnosed
PCOS.

The existing literature regarding lifestyle and environmental factors that are associated with
AMH is inconsistent. While earlier studies suggested that hormonal contraception does not
influence AMH (35, 36), more recent studies have demonstrated lower AMH levels among
users (20, 21), with an increase in AMH after hormonal contraception is discontinued (37).
Similarly, several studies have concluded that no relationship exists between BMI and AMH
(21, 38) while others have identified an inverse association between these two factors
(39-41). Our findings of lower AMH amongst obese women in this large cohort of women
with significant heterogeneity in BMI (range 15.9-79.4 kg/m?2) may offer clarity to existing
conflicts in the literature. While a substantial proportion of our study population was
overweight or obese, these proportions are reflective of BMI distributions of AAW in the
United States (42).

Although there is evidence that smoking decreases ovarian reserve (21, 43), our study and
others have not found a relationship between current smoking and AMH (44, 45). Given the
relatively young age of our cohort, it is possible that smoking has less of an impact on
ovarian reserve in young women. Overall, the relationship between smoking and AMH must
be understood in a more nuanced manner.

Nearly 3% of SELF participants reported a history of a thyroid condition, and those with a
history of thyroid disorder were found to have significantly lower AMH. These findings
appear to agree with those of Michalakis et al, which examined TSH levels in women
undergoing assisted reproductive technologies, and found that those with diminished ovarian
reserve had higher TSH levels compared to women with normal ovarian reserve (46), but
does not address the question of whether the association is due to changes in thyroid
function per seor is a reflection of thyroid autoimmunity which is known to be associated
with primary ovarian insufficiency (47). More recently, in a population of approximately
5,000 women attending a reproductive medicine center, Polyzos and colleagues examined
the relationship between AMH and TSH as well as anti-thyroperoxidase antibodies. The
authors concluded that in this large cohort of Belgian women hypothyroidism and thyroid
autoimmunity disorders are not associated with low ovarian reserve (48). As there were
differences in participant characteristics, as well as inconsistent findings between studies,
additional prospective studies are clearly necessary to further elucidate the relationship
between thyroid disorders and markers of ovarian reserve.
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This study has a number of significant strengths. The major strength is that unlike most
previous large studies of AMH, the women in this study were not selected for inclusion
based on menstrual cycle dynamics or fertility criteria. Because women were not excluded
due to hormone use, cycle regularity, a history of PCOS, BMI, or other factors that may
impact AMH, such factors could all be examined. Although a single racial group was
studied, participants were recruited by broadly by advertising the study throughout the
community (30). As a result, our findings are likely to be generalizable and helpful in
providing valuable information applicable to reproductive-aged women of other races and
ethnicities. Other strengths of this study include the large size of the cohort and the fact that
the women were of African descent; thus, addressing a major gap in the literature. Although
other investigators have analyzed AMH in AAW (22, 23), our study included more than
three times the number of AAW that the largest previous study examined.

A limitation of this analysis is that all medical history data were based on self-report.
Specifically, questions that required participants to report on historical facts (i.e. medical
history and reproductive history) may be subject to recall bias. In addition we used a cross-
sectional approach that did not allow for assessment of all factors that may be associated
with AMH. However, in clinical practice physicians are often required to formulate
assessments and recommendations based on a single AMH value. In these situations, it is
important that clinicians understand which factors may affect an AMH at a single point in
time.

Conclusions

Our findings add valuable information to the existing literature on normative AMH in the
general reproductive-aged population. These data may aid clinicians in identifying women
who are potentially at an increased risk for a more rapid decline in ovarian reserve and may
allow for improved counseling on individual fertile windows. As this study was performed
in a group of women who were not selected based on cycle regularity, fertility status, or
other conditions, such as underlying disease, certain factors that were excluded from other
large studies could be fully examined to accurately determine whether associations with
AMH exists, and relationships with BMI, current use of hormonal contraception, history of a
thyroid condition, abnormal menstrual bleeding and menstrual cycle length were present.
Although further studies are needed to clarify these associations, these powerful
observations suggest that careful consideration to these factors should be given when
interpreting AMH and counseling women on their reproductive potential. This study also
provides information that had been lacking on markers of ovarian reserve in AAW.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Median AMH by age, with tenth and ninetieth percentiles.
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Figure 2.

Median AMH of the regularly cycling (RC) cohort (N=604) compared to (A) the entire
cohort (N=1654), (B) women using hormonal contraception (N=454), (C) women with
abnormal menstrual bleeding (N=188), and (D) obese women (N=978). The regularly
cycling cohort excluded women who reported irregular menstrual cycles, any hormone use
in the last 12 months, current use of hormonal contraception, presence of a thyroid
condition, a history of PCOS, or current breastfeeding.
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Table 1

Participant Characteristics

Entire Cohort
(n=1654)

Regularly Cycling
Cohort (n=604)

Age, y (mean £SD; range)a

28.7+£3.5; 23-35

29.1+3.4;23-35

23-25 371 (22.4%) 108 (17.9%)
26-28 417 (25.2%) 153 (25.3%)
29-31 444 (26.8%) 174 (28.8%)
32-35 422 (25.5%) 169 (28.0%)
Body mass index, kg/m? (median, IQR; range) 32.4,26.3-39.5; 32.9, 26.4-40.0;
15.9-79.4 15.9-72.9
AMH, ng/mL (median, IQR; range) 3.18, 1.68-5.33; 3.35, 1.89-5.49;
<0.002-39.4 0.02-30.4
Education (%)
High school or less 22.2 23.8
Some college, but no degree 37.7 36.9
Associate or technical degree 12.3 11.6
Bachelor’s degree 19.4 20.2
Graduate degree 8.4 75
Gross annual household income (%)
Less than $20,000 46.1 45.8
$20,001-50,000 36.8 37.4
$50,001-100,000 14.6 15.1
Over $100,000 25 17
Currently married or living as though married (%) | 26.8 25.7
Age at menarche, y (mean £SD; range) 12.0+1.8;7-19 11.9+1.7;7-18
Pregnancy history
Never pregnant (%) 26.7 28.0
Previous pregnancy without history of a live 14.0 15.2
birth (%)
Previous live birth but no history of 213 22.7
breastfeeding (%)
Previous live birth with history of breastfeeding 38.0 34.1
(%)
Number of pregnancies (mean +SD range) 31420 1-15 b 32421113 c
Current hormonal contraception use (%) 275
History of hormonal contraception use (%) 85.9 76.0
Any hormone use in the last 12 months (%) 39.2
Irregular menses in last 12 months (%)d 316
Menstrual cycle length in last 12 monthsd
<25 days (%) 23.4
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Entire Cohort

Regularly Cycling

(n=1654) Cohort (n=604)

25-35 days (%) 68.4 100.0

>35 days (%) 8.2
History of polycystic ovarian syndrome (%) 3.2
History of abnormal menstrual bleeding (%) 115 8.5
History of amenorrhea (%) 42
History of endometriosis (%) 1.8 1.0
History of seeking care for difficulty conceiving 5.8 55
%)
History of a thyroid condition (%) 2.9
Smoking status (%)

Current 19.2 22.5

Former 7.4 7.5

Never 73.3 70.0
Alcohol consumption in last 12 months (%)

At least weekly 24.9 24.3

Less than weekly 46.6 435

Never 29.5 32.1

aWomen ages 23-34 were recruited, but some women had turned 35 by the time that all baseline activities and enroliment were completed.

bAmong those with at least 1 previous pregnancy, n=1212

cAmong those with at least 1 previous pregnancy, n=435

d . . L
Among those not using hormonal contraception at any time in the last 12 months, n=953
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Table 2
Age and Multivariable Adjusted Associations of Demographic, Reproductive,
Medical, and Lifestyle Factors with AMH in the Entire Cohort
Predictor a P b P value
(95% ClI) value (95% CI)
Body mass index (BMI) -0.010 (-0.016, —0.005) | 0.0003 | -0.014 (-0.019, -0.008) | <.0001
Current hormonal -0.277 (-0.394, -0.159) | <.0001 | —0.290 (-0.408, —0.171) <.0001
contraception (HC) use
History of abnormal 0.222 (0.055, 0.388) 0.0091 0.286 (0.117, 0.455) 0.0009
menstrual bleeding
Menstrual cycle Ieggth in 0.0144 0.0026 d
the last 12 months
(Reference group: 25-35
days)
<25 days -0.108 (-0.261, 0.045) | 0.1680 | -0.115(-0.267,0.037) 0.1371
>35 days 0.278 (0.042, 0.513) 0.0212 0.356 (0.112, 0.599) 0.0042
History of a thyroid -0.380 (-0.694, —0.065) | 0.0180 | -0.449 (-0.760, -0.138) | 0.0047
condition
History of seeking care for 0.227 (0.001, 0.453) 0.0492 0.197 (-0.031, 0.425) 0.0901
difficulty conceiving
Number of previous -0.011 (-0.036, 0.014) | 0.3931
pregnancies
Education 0.2716
(Reference group: high
school or less)
Some college -0.009 (-0.150, 0.132) | 0.8992
Associate or technical 0.028 (-0.160, 0.216) 0.7706
degree
Bachelor’s degree 0.094 (-0.071, 0.257) 0.2632
Graduate degree -0.154 (-0.371, 0.062) | 0.1627
Household income 0.4847
(Reference group:
<$20,000)
$20,001-50,000 0.018 (-0.100, 0.136) 0.7658
>$50,000 -0.076 (-0.228, 0.076) | 0.3266
Marital status 0.019 (-0.102, 0.140) 0.7611
Pregnancy history 0.5439
(Reference group: never
pregnant)
Previous pregnancy -0.115 (-0.289, 0.060) | 0.1987 - ---
without history of a live
birth
Previous live birth but -0.057 (-0.213,0.100) | 0.4796
without breastfeeding
history
Previous live birth with -0.083 (-0.219, 0.053) | 0.2291
history of breastfeeding
Age at menarche 0.027 (-0.003, 0.056) 0.0809
Irregular menses in the -0.008 (-0.146, 0.130) | 0.9143
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Predictor a P b P value
value B
(95% ClI) (95% ClI)

Jast 12 months®
History of polycystic 0.244 (-0.058, 0.547) 0.1135
ovarian syndrome
History of amenorrhea -0.208 (-0.470, 0.054) | 0.1196
History of hormonal -0.090 (-0.42, 0.062) 0.2462
contraception use
History of endometriosis -0.024 (-0.427,0.378) | 0.9056
Current smoking 0.047 (-0.087, 0.181) 0.4900
History of smoking 0.056 (-0.063, 0.176) 0.3537
Frequency of alcohol 0.8362
consumption in the last 12
months
(Reference group: never)

Less than weekly -0.019 (-0.144, 0.106) | 0.7671

At least weekly 0.021 (-0.123, 0.165) 0.775

aThe age-adjusted model adjusted for age and quadratic age.

Page 17

bThe multivariable model adjusted for BMI, HC use, history of abnormal menstrual bleeding, menstrual cycle length, history of a thyroid condition
and history of seeking care for difficulty conceiving.

c . . .
Among those not using hormonal contraception at any time in the last 12 months, n=953.

The analysis of cycle length was performed in a separate multivariable model limited to those not using hormonal contraception at any time in the

last 12 months
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