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Abstract

Background Serum AMH levels in adult women are part of the diagnostic criteria for polycystic ovary syndrome
(PCOS), a condition with marked infertility and metabolic risks. Yet, little is known about AMH levels among women
from ethnic minority populations, especially its associations with age and obesity. The objective is to describe the
association of age and serum anti-mullerian hormone (AMH) among Samoan women, provide age specific AMH
reference levels, and examine the associations of AMH with adiposity and reproductive factors.

Methods A cross-sectional, retrospective study of a representative community-based sample from Samoa was
conducted. 670 women with no known reproductive disorders, reproductive surgeries, or hormonal contraceptive
use, age 25-51 years, were included. Adiposity was assessed by body mass index (BMI) using Polynesian-specific
criteria for obesity. Serum AMH was determined by enzyme-linked immunosorbent assay. Serum total testosterone
and sex hormone binding globulin were measured, and the free androgen index was calculated. Hormonal
contraceptive use, menstrual regularity, and tobacco use were assessed by questionnaire. PCOS prevalence was
estimated using current guidelines.

Results Despite a high prevalence of obesity and overweight in Samoan women, serum AMH and its age related
decline were similar to those reported in other populations. AMH was negatively associated with age. AMH decline
with age in Samoan women is best described by a cubic model. AMH was not associated with BMI or insulin
resistance. PCOS prevalence was estimated at 3.4-5.1%.

Conclusion This study was the first to construct an age specific AMH reference range for Samoan women. PCOS
prevalence appears low, supporting other published studies that have demonstrated a complex relationship between
adiposity and reproductive health in Samoan women.
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Background

Polycystic ovary syndrome (PCOS) is a condition associ-
ated with infertility and multiple lifelong health comor-
bidities [1, 2]. Individuals clinically diagnosed with PCOS
experience increased risk for insulin resistance, overt
type 2 diabetes, dyslipidemia, hypertension, cardiovas-
cular disease, as well as breast and endometrial cancers.
Complications in pregnancy, such as pre-eclampsia,
recurrent loss, fetal macrosomia, and perinatal mortality
are also higher in women with PCOS than without. Men-
tal health morbidity, such as anxiety and depression, is
more frequent.

While PCOS has serious long term health conse-
quences, diagnosis is challenging, especially across dif-
ferent ethnic groups [3, 4]. There are several clinically
accepted definitions for the condition, including those
promulgated by the NIH (1990), Rotterdam (2003) or AE-
PCOS Society (2006). In 2023, an international evidence-
based guideline was published to promote consistency
in PCOS diagnosis [5]. The group consensus requires
two of three features for diagnosis of PCOS: clinical or
biochemical hyperandrogenism, ovulatory dysfunction
(i.e., oligo- or amenorrhea), and either high antral follicle
count on ovarian ultrasound or elevated serum anti-mul-
lerian hormone (AMH). Measurement of serum AMH
levels is newly supported as an acceptable surrogate for
antral follicle count by ultrasound in adult women. This is
particularly helpful in low resource settings where ultra-
sound is not accessible.

Despite the widespread interest and utility of AMH as a
biomarker for ovarian reserve, its use in clinical practice
remains limited. One critical reason is the lack of nor-
mative ranges across different populations. Most studies
have been performed in higher income countries with
participants of European ancestry or ethnicity, and there
is still much unknown about individual and population
variation in AMH. The rate of decline in AMH with age
appears to vary by ancestry or ethnicity [6, 7]. For exam-
ple, a cross-sectional study of American women demon-
strated that Black, White, Chinese, and Latina women
have different rates of AMH decline with age. Using
adjusted multivariate models, Black women had lower
levels of AMH at younger ages, and their age associated
AMH decline was slower compared to White, Latina,
and Chinese women. AMH levels are also influenced by
reproductive, lifestyle, and biological characteristics [8—
10]. For example, most studies report reduced AMH with
cigarette smoking, oral contraceptive use, physical activ-
ity, and increased body mass index [11]. This knowledge
gap is particularly large in high-risk populations that are
historically underrepresented in science.

Contemporary Samoan populations have high levels
of adiposity and cardiometabolic risk, and this risk is
increasing over time, in part, due to changes in dietary
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and physical activity stemming from the nutrition transi-
tion [12, 13]. A 2010 national survey revealed that over
91% of Samoan women were overweight or obese based
on Polynesian body composition references, making
Samoa one of the nations with the greatest prevalence
and severity of obesity [12]. Obesity and PCOS frequently
co-occur leading one to hypothesize a high prevalence of
PCOS in Samoa. Increased adiposity is associated with
changes in sex steroid metabolism, androgen production,
and SHBG levels, all of which impact the presentation of
PCOS [14]. There is currently no AMH reference range
for women of Samoan or other Polynesian ancestry to aid
in PCOS diagnosis.

The aims of the present study are to describe AMH lev-
els among Samoan women, provide age specific AMH
reference levels, and examine the associations of AMH
with adiposity and reproductive factors. These data could
facilitate PCOS diagnosis in a community where routine
ovarian ultrasound is lacking and/or clinical assessment
is not commonly performed. This information is crucial
for identifying women at an elevated risk of develop-
ing cardiovascular disease related to PCOS diagnosis.
This report will also extend the limited knowledge on
AMH levels from understudied and underserved ethnic
populations.

Methods

Study population

These data are from a cross-sectional, population-based
genome wide association study (GWAS) of adiposity and
cardiometabolic risk conducted in Samoa in 2010. Partic-
ipants aged 25 to 65 years who self-reported that all four
grandparents were Samoan were recruited. Anthropome-
try, blood pressure, fasting serum, and reproductive, gen-
eral health and cigarette and alcohol use questionnaire
measures were conducted among > 3,000 adults from 33
villages [12].

Study sample

Women 25-51 years of age were eligible if they had no
history of reproductive surgical procedures or hor-
monal contraceptive use. In addition, participants were
excluded if they had missing fasting serum glucose and
insulin measures, reproductive biomarkers, or men-
strual cycle regularity information. The Brown Univer-
sity Institutional Review Board and the Health Research
Committee of the Samoan Ministry of Health approved
the parent research protocol and informed consent pro-
cess. The study, data collection protocols, and partici-
pant rights were explained verbally in Samoan by trained
fieldworkers. All participants gave written consent in the
Samoan language.
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AMH measurement

Serum AMH levels were measured by enzyme-linked
immunosorbent assays (picoAMH or ultrasensitive
AMH, Ansh Labs, Webster, TX). Inter- and intra-assay
coefficients of variation were less than 15%. For women
20-39 years, we used the ultrasensitive AMH assay
with a limit of detection (LoD) of 0.08 ng/mL. For older
women, we used the picoAMH assay which is more sen-
sitive with a LoD of 0.006 ng/mL. AMH values that were
<LoD were imputed with 0.005 ng/mL. The results of the
ultrasensitive and picoAMH assays are comparable [15].

Androgen and cardiometabolic measures

Serum total testosterone and sex hormone binding glob-
ulin (SHBG) were measured by automated chemilumi-
nescent immunoassays (Siemens, Los Angeles, CA) as
previously described [13]. Total testosterone values that
were below the limit of detection (LoD, 20 nmol/L), were
imputed with 19 nmol/L. The free androgen index (FAI)
was calculated as (total testosterone x 100)/SHBG and
has been shown to be an indicator of androgen levels in
the context of women’s reproductive health [16]. Hyper-
androgenemia was defined as an FAI>8.5 based on our
prior work of deriving a reference value. In that study,
we chose FAI values>95th percentile among Samoan
women in the lowest tertile of BMI [17].

Fasting insulin and glucose assays were performed by
Northwest Lipid Labs in Seattle, WA, USA [18]. HOMA-
IR was defined as (plasma insulin (pU/mL) * glucose (mg/
dL))/ 405 [19]. Insulin resistance was defined as HOMA-
IR >3.80, based on a study of Mexican American women
[20].

Anthropometric and health questionnaire measures
Standard procedures for anthropometry were used [12].
BMI was categorized using body composition-defined
Polynesian cutoffs for overweight (BMI 26-32 kg/m?)
and obesity (BMI>32 kg/m?). Normal and underweight
categories were collapsed into one category due to the
low prevalence in each group (9.10%, 0.29%, respectively).

Women were classified as having amenorrhea (AM) if
they answered no to the question: ‘Have you had a men-
strual period in the last 12 months?. If they answered yes
to that question, we then asked them to choose one of
the following: having it now; within the last month; 1-3
months ago; 3—-6 months ago; 6-9 months ago; or 9-12
months ago. Normal menstrual cycles were classified as
having their last period within the last 3 months. Oligo-
menorrhea (OM) was defined as having their last period
3-12 months ago [13, 21]. Oligomenorrhea (OM) and
amenorrhea (AM) groups were collapsed into one cat-
egory due to the small sample in each category.

Due to the low prevalence, 24%, of use of hor-
monal contraception (HC) in the general population,
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participants with missing data (n=154) were assumed
to not be using HC [13]. Tobacco use was evaluated as a
categorical covariate as current cigarette smokers or non-
smokers [18].

Women were classified as having suspected PCOS
if they had two of the following three criteria: irregular
menstrual cycle (oligomenorrhea, OM; amenorrhes,
AM)), hyperandrogenemia define as FAI>8.5, or an AMH
above the 90th centile among those with normal FAI lev-
els and regular menstrual cycles.

Statistical analyses

Baseline continuous variables were described using mean
and standard deviation (sd) if normally distributed, and
median and logl0-transformed standard deviation if not
normally distributed, and by frequency and percentage
tables for categorical variables. AMH values were trans-
formed to SI units (ng/mL x 7.14 = pmol/L). Since AMH
values were not normally distributed, logl0 AMH val-
ues were used for most analyses, including modeling its
change with cross-sectional age.

We imputed the 84 missing AMH values, 12.5% of all
values, which were <LoD, 0.006 ng/mL (0.043 pmol/L)
with the next theoretically measurable value of 0.005 ng/
mL (0.036 pmol/L). We were guided by methodological
work on the problem of values<LoD, which indicated
that simple substitution with a single value had negligi-
ble effect when this occurs in <25% of the sample [22].
Because AMH values were imputed for those below
the lower limit of detection, we performed sensitivity
analyses with and without the imputed AMH values. To
determine normal reference ranges for serum AMH, we
estimated the 90th and 95th percentiles of AMH for the
sample of women with both normal FAI (<8) and regular
menstrual cycles (i.e., excluding those with high FAI lev-
els>8.5 and irregular menstrual cycles, OM/AM).

Pearson correlations were estimated to analyze the
associations between untransformed and loglO-trans-
formed AMH levels and continuous variables. T-tests
and ANOVA were used to detect differences in logl0-
transformed AMH across categorical variables. We com-
puted AMH mean, median, 90th and 95th percentile for
all women in each five-year incremented age groups:
25-29, 30-34, 35-39, 40—44, and 45-50.8 years old.

Models assessing the relationship between logl0 AMH
and age were evaluated, using age, age” and age®, and the
largest adjusted R* was chosen as the best descriptive
model. Sensitivity analysis of the relationship of age with
AMH was also performed excluding those with imputed
AMH levels. Models of AMH decline with age, stratified
by BMI group and menstrual regularity status, were con-
structed. A p-value <0.05 was considered statistically sig-
nificant. All statistical analyses were performed using R
[23].
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Table 1 Description of study sample of Samoan women, N= 670

Characteristics % (n) Mean (sd)/Median
(IQR)/ Range

Age (yrs) 379(7.7)/ 384
(13.9)/25.0- 50.8

Age Group (yrs) 25-29 22.1(148)

30-34 166 (111)

35-39 17.5(117)

40-44 20.2 (135)

45-50.8 23.7 (159)

AMH (pmol/L) 13.45 (19.64)/6.01
(16.17)/0.036 -120.09

AMH Levels >90th percentilel 124 (83)

AMH Levels >95th percentile 6.7 (45)

BMI (kg/m?2) 346 (6.9)/33.9
(9.3)/18.0-59.9

BMI Groups - Normal (<26 kg/m2) 9.5 (64)

Overweight (26<=x<=32 kg/m? 284 (190)

Obese (>32 kg/m2) 62.1(416)

HOMA-IR 408 (441)/2.78
(3.14)/0.33- 40.76

Insulin resistance 346 (232)

Current Cigarette Smoking 27.2(182)

OM/AM 14.6 (98)

FAI 3.95 (4.48)/2.51
(3.39)/0.14-42.57

Hyperandrogenemia 9.0 (60)

PCOS (using >90th percentile 1(34)

AMHT1)

(using >95th percentile AMH1) 34(23)

sd= standard deviation, IQR- interquartile range, AMH= anti-mullerian
hormone, BMI=body mass index, HOMA-IR= homeostatic model assessment of
insulin resistance, OM/AM= oligomenorrhea/amenorrhea, FAl= free androgen
index, PCOS= polycystic ovary syndrome

1- among entire sample based on AMH percentiles among those with normal
FAl and regular menstrual cycles

Results

A study sample of N=670 was available after 349 women
were excluded due to: history of reproductive surgical
procedures, n=33; history of hormonal contraceptive
use, n=256; or missing glucose and insulin measures,
reproductive biomarkers, or menstrual cycle regularity
information, n=60. Those included were younger, with
higher AMH levels, and higher FAI levels, but not differ-
ent in BMI, than those excluded (Supplementary Table
1). Mean age was 37.9+7.7 years, and the median (IQR)
was 38.4 (13.9) years (Table 1). Overweight or obesity
was present among 90.5% of participants based on Poly-
nesian BMI standards, and 27.2% were current tobacco
smokers. Mean AMH was 13.45 pmol/L (sd 19.65) with
a median of 6.01 pmol/L. The mean and median of log10
AMH were 0.48 (sd 1.01) and 0.78, respectively.

The 90th and 95th AMH percentiles among the n=518
women with normal FAI and regular cycles were 31.8
pmol/L and 50.41 pmol/L, respectively. Using these two
AMH percentiles derived from women with normal
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Table 2 Bivariate analysis of AMH and log10 AMH, Samoan
women. N=670

Variables AMH (pmol/L) log10 AMH
(pmol/L)
Age (yrs) -0.61** -0.80**
BMI (kg/m2) -0.04 -0.04
HOMA-IR 0.002 -0.06
FAI 0.37* 0.32*
Comparison of AMH Means
(sd) with Categorical Variables
Age groups (yrs) 25-29 33.37 (26.02)* 1.40 (0.34)**
30-34 18.74 (17.55) 1.10 (0.43)
35-39 11.56 (13.39) 0.80(0.53)
40-44 3.78 (4.97) 0.11(0.78)
45-50.8 0.82(1.59) -0.74(0.77)
BMI Groups (kg/m?) Normal 1486 (1831)ns  0.53 (1.05)ns
Overweight 14.13 (19.25) 0.50 (1.05)
Obese 12.92 (20.04) 046 (0.98)
Insulin Resistance No  13.08 (18.85)ns 0.50 (0.98)ns
Yes  14.15(21.09) 044 (1.06)
OM/AM No  14.24 (19.55)* 0.64 (0.87)**
Yes 884 (19.69) -0.45 (1.23)
Smoking status No  13.73(19.26)ns 0.50 (1.00)ns
Yes 1270 (20.69) 0.40 (1.04)
Hyperandrogenemia No  11.52(17.72)** 040 (1.01)**
Yes 3298 (26.63) 1.25 (0.63)

BMI= body mass index, HOMA-IR= homeostatic model assessment of insulin
resistance, FAl= free androgen index, sd= standard deviation, ns - p>0.05.
*p<0.02, **- p<0.001

androgen levels and menstrual cycles, 12.4% of the entire
sample had AMH levels >90th percentile, and 6.7% had
AMH levels > 95th percentile (Table 1). Two or more of
three features consistent with PCOS were found in 5.1%,
using the 90th percentile of AMH criterion among those
with normal FAI and regular cycles, and 3.4% using the
95th percentile of AMH (Table 1). AMH was positively
correlated with FAI and hyperandrogenemia, but not
associated with BMI, tobacco smoking, or insulin resis-
tance (Table 2).

As expected, AMH was negatively correlated with age.
Linear and cubic models of log transformed AMH and
age (Fig. 1) show that the cubic model best fit the data
with an adjusted R? value of 0.69, while the linear model
had an adjusted R? value of 0.64. The median, mean and
90th and 95th percentiles of AMH decreased across the
five-year cross-sectional age groups (Table 3). BMI classi-
fication did not significantly affect the AMH decline with
age (Supplementary Fig. 1).

Sensitivity analyses found that those with imputed
AMH values were significantly older, as expected, and
had higher FAI levels; 10.4% of those 40—44 years had
imputed AMH values, but 46.7% of those 45-51 years
had imputed AMH. Excluding the imputed AMH val-
ues showed an attenuated negative association of log 10
AMH with age compared to the models with the imputed
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log10 AMH (pmol/L)

25 30 35 40 45 50
Age (years)

Fig. 1 Linear (straight line) and cubic age (dashed line) models of
log10 anti-mullerian hormone (AMH) levels with age. AMH rate of de-
cline with cross-sectional age is described by the linear model: log10
AMH (pmol/L)=4.4356-0.1045Age (R?=0.6446), and cubic model: log10
AMH  (pmol/L)=3.8943-0.2138Age +0.000717Age’  -0.0000987Age’
(R2=0.6881)

Table 3 Anti-mullerian hormone (pmol/L) by 5-year age
increments in the entire sample, N=670

Agegroup N Median (Range) Mean (log10 Age
(years) SD) group
specific
90th, 95th
percentiles
25-29 148 24.85(2.14-120.09)  33.37(0.34) 73.76,
84.39
30-34 m 13.35(0.57-98.64) 18.74 (0.43) 4455,
5298
35-39 117 7.85(0.57-68.04) 1156 (0.52) 2849,
43.98
40-44 135 162 (0.036-25.55)  3.78(0.78) 1148,
14.14
45-50.8 159 0.10 (0.036-9.64) 0.82(0.77) 240,413

log10 SD= standard deviation computed after logarithmic 10 transformation

Levels below the AMH assay limit of detection were imputed as 0.036 pmol/L

values. Without imputed AMH values R? was 0.59, and
the coefficients for age, -0.011, and age?, +0.0003, were
not as steeply negative as in the model with imputed val-
ues (Fig. 1). Sensitivity analysis contrasting those with the
imputed hormonal contraception (HC) and those with
measured responses to the HC questions showed no dif-
ferences in other factors, except that FAI levels, but not
percentage of hyperandrogenemia, were higher in those
with non-imputed, i.e., measured, HC responses. More
importantly, there were no differences between the two
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groups in the simple association of age with AMH, nor in
the models using powers of age.

Discussion

This study is the first to characterize serum AMH, define
age specific AMH reference ranges, and examine asso-
ciations of AMH with adiposity and reproductive fac-
tors among Samoan women ages 25-51 years. The key
take home points include the following: (1) serum AMH
declines in a non-linear fashion with cross sectional age;
(2) among those with normal serum androgens and regu-
lar menstrual cycles, 5-year reference ranges for serum
AMH were established, and the upper 90th and 95th per-
centiles were 31.8 pmol/L and 50.41 pmol/L, respectively;
(3) AMH was not associated with BMI, insulin resistance,
or smoking, (4) using two or more of three features con-
sistent with PCOS (FAI>8.5, OM/AM, and/or AMH at
the 90th and 95th percentiles), PCOS was present in 5.1%
or 3.4%, respectively. These data suggest that the serum
AMH trajectories and prevalence of PCOS in Samoan
women are comparable to other populations but lower
than might be expected given the high prevalence of obe-
sity in this population.

This study provides an opportunity to evaluate serum
AMH in Samoan women in comparison to other popu-
lations. In Samoan women, serum AMH declined non-
linearly with cross-sectional age— decreasing slowly
until age 35 and then more rapidly with increasing cross-
sectional age (Fig. 1). This trajectory, as well as median
serum AMH levels, were similar to others [6-8]. In
Samoan women with normal serum androgens and regu-
lar menstrual cycles, unadjusted linear models revealed
an annual decrease in serum AMH of 9.9%. For compari-
son, a similar cross-sectional study of healthy American
women ages 25-45 with regular menstrual cycles had
annual decreases in serum AMH of 9.9%, 9.9%, 10.2%,
and 6.3% among White, Latina, Chinese, and Black
women, respectively [6]. Despite these similarities, data
cannot be directly compared due to differences between
studies in approach and/or methods for quantifying
serum AMH.

AMH is secreted by granulosa cells of early ovarian
antral follicles and has been implicated in PCOS patho-
genesis. Serum AMH is highly correlated with antral
follicle count (AFC) by ultrasound in PCOS. For this rea-
son, serum AMH was included, for the first time, as an
alternative to polycystic ovarian morphology (PCOM) by
ultrasound in adults in the 2023 International Evidence-
based Guidelines for the Assessment and Management
of PCOS [5]. Consistent with these recommendations,
a recent meta-analysis supports the use of AMH as a
surrogate marker for high AFC / PCOM (pooled sensi-
tivity of 0.79 and specificity of 0.87) as an alternative to
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ultrasound but not as an isolated marker for PCOS in
adults [24, 25].

Nonetheless, substantial controversy remains as to the
most appropriate thresholds for serum AMH in diagnosis
of PCOS [24-26] since results vary by ethnic group, assay
method, experimental approach, and other variables [27,
28]. A recent meta-analysis suggested diagnostic thresh-
olds ranging from 0.81 ng/mL (5.78 pmol/mL) to 10 ng/
mL (71.4 pmol/mL) based on cohort-specific data [24].
An earlier report suggested an AMH cutoff of 5.6 ng/
mL (40.5 pmol/L) for PCOS [29]. A newer cutoff of 6.2
ng/mL (44.5 pmol/L), specific to the Ansh assay, was too
high, missing 28.9% of patients with confirmed PCOM
[28]. Since there is no universal assay or international
standard for serum AMH, population- and age-specific
thresholds using a specific assay are recommended.

Additional factors contribute to variability in serum
AMH levels. Notably, higher BMI, characteristic of
obesity, is strongly associated with PCOS but inversely
associated with serum AMH [30-32]. A recent study
supported a lower serum AMH threshold of 3.2 ng/mL
(23 pmol/L) for BMI> 28 to achieve the same diagnostic
performance (80% sensitivity and specificity) of 5.1 ng/
mL (36.6 pmol/L) for BMI<18.5 [30]. For comparison,
in our study with median BMI of 33.9 (range 18.0-59.9),
the 90th and 95th percentiles for serum AMH were 4.43
ng/mL (31.8 pmol/L) and 7.02 ng/mL (50.41 pmol/L),
respectively. Serum AMH was not associated with BMI,
insulin resistance, or smoking in Samoan women, which
conflicts with published literature [8, 10]. High BMIs and
low rates of smoking contribute to this finding. Inclusion
of these factors did not improve the models of age and
AMH (cubic age, BMI, and smoking adjusted R*>=0.687;
cubic age adjusted R*=0.688). Although our results are
not generalizable, they may become more relevant as
rates of overweight and obesity escalate globally.

Similar to the ethnic variation in serum AMH, there
is also variation in prevalence of PCOS. Using two or
more features (FAI>8.5, OM/AM, and/or AMH at the
90th and 95th percentiles), PCOS was present in 5.1% or
3.4% of the population, respectively. PCOS prevalence
ranges from 4 to 21% across the world [33]. A 2017 meta-
analysis suggested that PCOS prevalence is lowest is in
Chinese (4.4-7.3%), followed by European (4.8-6.3%),
Middle Eastern (5.3—18.6%) and Black women (5.3—7.1%)
[34]. Different diagnostic criteria contribute to this
variation. Using only National Institutes of Health crite-
ria, PCOS prevalence was similar (6-9%) in the United
States, United Kingdom, Spain, Greece, Australia, and
Mexico [35]. In addition, the risk of PCOS-associated
comorbidities also varies across populations. Within
the United States, Black women with PCOS have worse
cardiometabolic features (i.e., HOMA-IR) than White
women [3]. Additional studies are required to understand
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the relative contributions of genetic, cultural, racial and
environmental factors to PCOS and its sequelae.

The most notable strength of our study is that it is the
first of its kind in Samoan women, a population unique
in its high prevalence of obesity and overweight. Further-
more, a relatively large sample size contributed to inclu-
sive age-specific reference ranges that were subsequently
used to estimate PCOS prevalence. Since ultrasound is
not routinely available in Samoa, these data provide guid-
ance on use of serum AMH as an alternative method for
ovarian assessment. We also leveraged the more sensitive
picoAMH assay for subjects having, or expected to have,
low serum AMH. Supported by our sensitivity analysis,
imputing values below the limit of detection of this assay
enhanced our explanatory power and produced compa-
rable results to age-specific trajectories in other popula-
tions [36].

Limitations of our study include the use of self-reported
health information and serum biomarkers rather than
formal clinical evaluation by experienced health pro-
fessionals and/or ultrasound confirmation of PCOM.
Subjects reported regular, irregular, or absence of men-
strual periods, rather than cycle length. History of hor-
monal contraceptive (HC) use did not include the timing
of its use, thereby necessitating exclusion of all subjects
reporting HC. Included/excluded groups did not differ
in BMI, HOMA-IR, or smoking, but the excluded were
older and had a higher proportion of OM/AM and lower
AMH and FAI (Supplementary Table 1), possibly due to
use of HCs. Exclusion of subjects reporting use of hor-
monal contraception may have led to an underestimation
of PCOS prevalence. Comparisons of PCOS prevalence
across populations should be interpreted with caution
due to differences in experimental approach and AMH
assay methods. Lastly, further work is needed to explore
the potential impact of undiagnosed PCOS and declining
fertility in American Samoa and Samoa [37].

In the future, we plan to identify Polynesian-specific
determinants of ovarian function across the lifespan,
including genetic variation associated serum AMH using
genome-wide association studies (GWAS). We have pre-
viously identified quantitative trait loci in this population
with its unique history of settlement and >2,800 years of
relative isolation [38]. For example, a variant in CREBRE,
rs373863828 (p.Argd57GlIn), is associated with greater
odds of obesity but lower odds of diabetes [38]. We will
investigate the impact of this variant on measures of
ovarian function and associated metabolic traits in an
effort to better understand reproductive health in this
population.
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Conclusions

We provide the first age-specific references ranges for
serum AMH among adult Samoan women with nor-
mal serum androgens and regular menstrual cycles. We
then use serum AMH as an alternative to ultrasound,
in combination with FAI and OM/AM, to estimate the
prevalence of PCOS in this population. This study reveals
similarities (i.e., age-related decline in serum AMH,
prevalence of PCOS with other ethnic groups) as well as
differences (i.e., lack of association of serum AMH with
BMI) between Samoans and other populations. These
results provide further evidence supporting population-
and age-specific thresholds for serum AMH as an alter-
native diagnostic criterion for PCOS, as we await more
universal methods and standards. These results may
facilitate earlier and/or cost-effective identification of
individuals at high risk for PCOS and PCOS-associated
morbidity in low-resource populations that are histori-
cally underrepresented in science and medicine.
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