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Background: Amenorrhea is a relatively common condition that is present in up to 5% of adult
women at any time. The clinical significance of a lack of regular menstrual cycles extends beyond
reproductive concerns. Episodes of amenorrhea asshort as 90 d may have implications for bone and
cardiovascular health. Prolonged amenorrhea, depending upon its underlying cause, can be a
harbinger of substantial cardiovascular risk.

Materials and Methods: This is an update of recent medical literature on this topic.

Results: The past few years have been marked by a greater appreciation of the early presentation
of common ovulatory disorders, such as polycystic ovary syndrome, and less common disorders, such
as premature ovarian insufficiency/failure. The long-term implications of functional hypothalamic
amenorrhea and its geneticorigins have also been further elucidated. Finally, health consequences
of these and other menstrual disorders are increasingly well defined, with firmer clinical endpoints

rather than merely risk factor assessments. (J Clin Endocrinol Metab 96: 3281-3288, 2011)

menorrhea of at least 3-month duration is present in
approximately 3—-5% of adult women, with a larger
percentage (approximately 11%) reporting oligomenor-
rhea of lesser duration (1). The menstrual cycle has been
considered a “vital sign” of a woman’s reproductive
health (2), and there has been an increased focus on mak-
ing a diagnosis relatively early in the course of amenor-
rhea. Thisis because general health consequences of amen-
orrhea have been noted to accrue relatively rapidly after a
woman becomes hypogonadal (3), whereas early detec-
tion of polycystic ovary syndrome (PCOS) can help avoid
excessive weight gain and hirsutism (4) and mitigate the
risks of endometrial hyperplasia and cancer.

Among hypergonadotropic conditions, early meno-
pause (cessation of menses before age 45) occurs in ap-
proximately 5% of women, with 1% experiencing meno-
pause before age 40 (5). A greater proportion of women,
estimated at 14%, have evidence of diminished ovarian
reserve (DOR) and reduced fertility, accompanied by bio-
chemical markers of early menopause (6). To what extent
this clinical entity predicts early menopause remains con-
troversial. Oligoamenorrhea with selective LH hyperse-
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cretion is seen in women with PCOS and is present in
6—8% of the adult female population (7). Hypogonado-
tropic hypogonadism, or hypothalamic amenorrhea
(HA), is believed to be present in 2-5% of adult women,
but few truly population-based surveys exist, and the dis-
order seems to vary by the population studied (1). A gen-
eral description of the relative biochemical findings in the
various types of amenorrhea described in this review is
provided in Table 1.

Within the past 2 yr, we have gained some scientific in-
sightsinto all of these conditions. This review will focus on
the newest findings and paradigm shifts in thinking about
amenorrheic conditions. Concerns about the potential
morbidity of early menopause have been confirmed, and
the nature of early menopause and its similarity or lack
thereof to natural, age-appropriate menopause have been
described. A focus on the early detection of PCOS and its
differentiation from obesity-related reproductive dysfunc-
tion has emerged, along with a greater appreciation of its
long-term consequences. Finally, holistic and genetic
models for secondary HA have challenged our thinking
about this disorder.

Abbreviations: BMI, Body mass index; CAH, congenital adrenal hyperplasia; Cl, confidence
interval; CVD, cardiovascular disease; DM, diabetes mellitus; DOR, diminished ovarian
reserve; FHA, functional HA; HA, hypothalamic amenorrhea; HR, hazard ratio; OR, odds
ratio; PCOS, polycystic ovary syndrome.
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TABLE 1. Overall direction of expected laboratory testing in women with amenorrhea of varying types

FHA

Parameter (stress, exercise) FHA (anorexia) FHA + PCOS PCOS POF/POI Obesity

LH Low to normal Low to undetectable Normal to low  Normal to high  Normal to high  Normal to low
FSH Low Normal to low Normal to low  Normal to low  High Normal to low
E2 Low Lowest Normal to low  Normal to low  Normal to low  Normal to low
Testosterone Low to normal Low Normal to high  High Normal to low  Normal to high
DHEAS Normal to low Low Normal Normal to high  Normal to low  Normal to low
AMH (MIS) Normal Normal Normal to high  Normal to high  Low Normal to low

POF, Premature ovarian failure; POI, premature ovarian insufficiency; E2, estradiol; DHEAS, dehydroepiandrosterone sulfate; AMH (MIS),

anti-Mullerian hormone (Mullerian-inhibiting substance).

Hypergonadotropic Conditions

Early and premature menopause

Menopause before age 45 occurs in approximately 5%
of women and is therefore defined as abnormally early,
whereas menopause before age 40 is defined as premature.
The Fragile X premutation is the most common genetic
abnormality associated with premature ovarian failure in
adult women, followed by X-chromosome associated ab-
normalities not related to Turner syndrome (8). Genetic
causes of premature and early menopause, other than
Turner syndrome, have been sought most recently using
high-throughput technology. A study of 18,862 geno-
typed and imputed single nucleotide polymorphisms in
278 genes examined from a total of 24,341 women from
the Nurses’ Health Study (n = 2,287) and the Women’s
Genome Health Study (n = 22,054) indicated that poly-
morphisms in the steroid hormone metabolism and bio-
synthesis pathways are related to the timing of both men-
arche and menopause (9). The Breakthrough Generations
Study identified four genetic loci associated with age at
natural menopause and has identified significant familial
associations (10). When these investigators followed up
by comparing the 4.5% of individuals with the lowest
number of risk alleles (two or three) with the 3.0% with
the highest number (eight risk alleles), an adjusted odds
ratio (OR) of 4.1 [95% confidence interval (CI), 2.4-7.1;
P = 4.0 X 10~ 7] was found for early menopause (11).

Newer gene mutations have been identified in associ-
ation with premature and early menopause and may pro-
vide new clues to the pathophysiology of this disorder.
Mutations of the phosphate and tensin homolog gene are
associated with premature activation of the oocyte pool
and possibly premature menopause (12). Heterozygous
mutations and polymorphisms of the bone morphogenetic
protein-15 (13) and growth/differentiation factor-9 genes
may also be associated with premature menopause, but
neither is especially prevalent in the population (14).

Early menopause has been associated with increased
cardiovascular disease (CVD), but the causal nature of the
relationship has been unclear. It has been hypothesized

that women with preexisting CVD are more likely to un-
dergo early menopause. There are also epidemiological
data to suggest that early menopause is an independent
risk factor for CVD (15, 16). Moreover, there are data to
suggest that CVD, once it is clinically evident, is more
severe in women with early menopause. Recent data from
a prospective myocardial infarction registry of 493
women indicate that increased angina (adjusted OR, 2.09;
95% CI, 1.38-3.17) and more severe angina (adjusted
OR, 2.65; 95% CI, 1.34-5.22) were present at 1-yr fol-
low-up in women with a history of early menopause who
sustain a myocardial infarction, when compared with
women with age-appropriate menopause (17). Notably,
in this study, women with menopause before age 40 were
more likely to be smokers, but they did not have other
additional comorbidities that differed from the age-ap-
propriate menopause group. Women undergoing pre-
menopausal bilateral oophorectomy and not treated with
estrogen had a near-doubling of cardiovascular mortality
in a cohort followed in Olmsted County, Minnesota [haz-
ard ratio (HR), 1.84;95% CI, 1.27-2.68; P = 0.001] (18).
The SWAN Study, a longitudinal cohort study of over
3000 midlife women at baseline, reported on its 10-yr
findings, assessing women for cardiovascular risk factors
and markers and centering the data around the final men-
strual period. Total cholesterol, low-density lipoprotein
cholesterol, and apolipoprotein B demonstrated substan-
tial increases within the 1-yr interval before and after the
final menses. These changes were most consistent with
menopause-induced changes (19). Taken together, these
studies imply that it is worthwhile to assess a woman’s age
at menopause when assessing her cardiovascular risk and
to consider early menopause as an independent risk factor
for CVD.

Further evidence that loss of ovarian function before
the age at natural menopause is detrimental to a woman’s
health comes from observational studies of oophorecto-
mized women. Women who underwent premenopausal
bilateral oophorectomy (n = 1091) and were compared
with those who underwent unilateral oophorectomy
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(n = 1274) or natural menopause (n = 2383) had in-
creased mortality from neurodegenerative disease (pri-
marily parkinsonism and dementia; HR, 5.24; 95% CI,
2.02-13.6; P < 0.001) and more depressive and anxiety
disorders (adjusted HR, 1.54; 95% CI, 1.04-2.26; and
HR, 2.29; 95% CI, 1.33-3.95, respectively) (20).

The transition to menopause continues to be a topic of
research interest, and some new paradigms are emerging
that explain the menstrual irregularity and symptomatol-
ogy. The menopausal transition is characterized by “ir-
regularly irregular” menstrual cycles and accompanying
unpredictable hormone patterns. In particular, dysfunc-
tional uterine bleeding, wide swings in estrogen secretion,
and decrements in progesterone have all been described.
Hale et al. (21) observed triweekly serum hormones in 77
women: 17 of these were staged as being in the early meno-
pause transition, and 23 were in the late transition. Of the
29 ovulatory cycles observed, 11 demonstrated a pattern
with luteal elevations of estradiol, presumably from inap-
propriately early follicular recruitment, accompanied by
elevated FSH in the subsequent follicular phase, and re-
duced luteal progesterone secretion when ovulation en-
sued. These investigators called this cycle type LOOP (lu-
teal out-of-phase) and found that they typically were less
than21 d or more than40 d in duration. LOOP cycles were
not observed in women who were not in the menopausal
transition. The tendency for women to have abnormal
elevations of estrogen during the early menopausal
transition was evaluated by O’Connor et al. (22, 23) in
the Biodemographic Models of Reproductive Aging
(BIMORA) study. In this study, 108 women aged 25-58
yr collected daily urine samples for 6-month periods of
time. Women were grouped by reproductive stage (24)
with group sizes ranging from 17-134. An increase in
total estrogen exposure, as measured by urinary estrone
glucuronide, as well as unopposed estrogen exposure,
was reported from women in the early menopausal tran-
sition. These studies are important because they provide
greater clarity to the process of the menopausal transi-
tion by examining hormones over more than a single
menstrual cycle, thereby providing insight into the an-
tecedent hormonal events.

Women with DOR are not yet menopausal but have
evidence of elevated FSH and/or reduced anti-Mullerian
hormone/Mullerian-inhibiting substance, with or without
regular menstrual cycles. Although some of these women
may go on to experience early menopause, others may
have a different reproductive phenotype. Pal et al. (25)
recently reported on a detailed menstrual cycle analysis of
women with DOR. These investigators compared the re-
productive hormonal patterns of eight women with DOR
to 14 age-matched, normally cycling women as well as to

jcem.endojournals.org 3283

a historical group of perimenopausal women. Women
with DOR displayed a prolonged LH surge (3.3 = 0.4 d)
compared with age-matched (1.9 = 0.2 d; P < 0.01) and
perimenopausal women (1.5 *+ 0.2 d; P < 0.001). The
magnitude of the LH surge was greater than that of peri-
menopausal women (64 * 13 vs. 31 = 8 mIU/ml; P =
0.048). Women with DOR also demonstrated overall
higher urinary FSH than age-matched controls and peri-
menopausal women and excreted less urinary pregnane-
diol glucuronide compared with age-matched controls.
These data provide evidence that DOR may be a different
clinical entity from early menopause and may represent an
abnormality in gonadotropin secretion or action.

Polycystic ovary syndrome

Increased attention has been paid to the early diagnosis
and long-term consequences of PCOS, defined as chronic
anovulation with clinical or biochemical evidence of hy-
perandrogenism with or without polycystic ovarian mor-
phology, not due to other causes that might mimic the
disorder [e.g. congenital adrenal hyperplasia (CAH)] (26).
A recent clinic sample reported on the baseline character-
istics of a group of 70 Wisconsin girls who were diagnosed
at a mean age of 16.2 yr (range, 11-22). Fully 70% of the
young women had a body mass index (BMI) above the
95th centile at diagnosis, more than 50% had hirsutism,
and three had type 2 diabetes mellitus (DM) (27). These
data underscore the importance of early detection of
PCOS because prevention of all of these sequelae is far
more effective than treating them once they are estab-
lished. Metformin treatment of small for gestational age
girls with signs of precocious puberty appeared effective in
delaying onset of the expected PCOS phenotype (28).

The clinical entity of PCOS coexisting with underlying
HA has been appreciated by clinicians for years but was
formally described recently (29). When compared with
women with HA, the women with PCOS were found to be
of higher BMI and to have clinical evidence of hyperan-
drogenemia and irregular menses upon weight gain, but
they were at similar risk for low bone density due to the
chronic suppression of the hypothalamic-pituitary-ovar-
ian axis. This clinical entity can be addressed effectively if
clinicians do not assume that all women with HA will
recover normal menstrual cyclicity upon amelioration of
the underlying energy/stress dyssynergy that is at the heart
of the disorder. There are at present no distinct clinical
criteria that will make it obvious that a woman with func-
tional HA (FHA) will develop PCOS when her hypothal-
amus recovers from the stressors that led to the FHA.
However, clinicians can be alert to consider this possibility
when a woman with FHA has taken the steps appropriate
to reduce her physiological stress (e.g. has decreased her
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exercise, has increased her body weight to normal, has
undergone cognitive behavioral therapy) and does not re-
cover menstrual function.

In addition to the concerns about early detection, more
data are accruing about potential long-term consequences
of PCOS. Shaw et al. (30), reporting on 104 women from
the Women’s Ischemia Syndrome Evaluation (WISE) who
reported irregular menses and had prevalent hyperandro-
genemia, found that cardiovascular event-free survival
was 78.9% in women defined as having PCOS, compared
with 88.7% event-free survival in women without PCOS.
This finding resulted in an unadjusted HR of 3.3 for
women defined with PCOS, which was reduced to 1.6
after adjustment for BMI. This study implies that the in-
creased CVD risk factors that are seen in women with
PCOS in their premenopausal years translates into in-
creased CVD risk after menopause. However, the defini-
tion of PCOS as used in this study may have been too
broad, and the criterion of current hyperandrogenemia
(defined as the top quartile for androstenedione, total or
free testosterone) may have been too inclusive because the
free androgen index is known to rise with progress
through menopause and may affect the risk of other
women who have irregular menses but who do not have
PCOS (31). Moreover, controlling for BMI is critical for
establishing the appropriate level of risk (31), which may
differ between lean and obese women with PCOS. A sec-
ond recent study reinforced the notion that type 2 DM and
persistent dyslipidemia were more likely in women with
PCOS (32). This study involved an 18-yr follow-up of
1127 women aged 20-32 yr at baseline. The National
Institutes of Health definition of PCOS was used (oligo-
anovulation with hyperandrogenism, with other potential
causes ruled out; see Polycystic ovary syndrome), and
standardized measurements of hormones were performed.
Of the original 1127 women, 746 had a repeat assessment
for PCOS. Of the inception cohort, 53 (4.7%) women met
the diagnostic criteria for PCOS. These women had a dou-
bling of the risk of type 2 DM (adjusted OR, 2.4; 95% CI,
1.2-4.9) and dyslipidemia (adjusted OR, 1.9; 95% CI,
1.0-3.6). Interestingly, the risk of type 2 DM was 3-fold
greater in normal-weight women with PCOS, pointing to
the fact that even normal-weight women with PCOS are
prone to type 2 diabetes.

Genetic studies of PCOS cohorts and their families con-
tinue to provide clues about the genetic origins of this
syndrome. Mutations of the transcription factor 7-like 2
protein gene confer type 2 DM susceptibility risk. A recent
examination of the association of this gene locus with
PCOS indicated previously undetected associations with
single nucleotide polymorphisms in nearby regions. Inter-
est in the fibrillin gene continues, and one of its polymor-
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phic markers, D195884, has been associated with PCOS
(33). A related gene to fibrillin 3, lamin a/c, was not found
to be associated with PCOS (34).

We have also come a bit farther in our ability to dif-
ferentiate women with PCOS from women with nonclas-
sical 21-hydroxylase deficiency, thanks to Pall ez al. (35).
These investigators examined a clinical sample of 52 hir-
sute, lean women with PCOS; 54 hirsute, obese women
with PCOS; 23 hirsute women with nonclassical 21-hy-
droxylase deficiency; and 27 normal controls. Whereas
71-88% of PCOS women had a polycystic ovarian ap-
pearance on ultrasound, only 24% of the women with
CAH did. None of the women with PCOS had regular
menstrual cycles, but 74% of the women with CAH did.
Interestingly, women with CAH had a similar glucose and
insulin response to an oral glucose challenge, as did lean
women with PCOS, but both groups differed from obese
women with PCOS, as did normal controls. Women with
CAH were less likely to have an elevated LH/FSH ratio,
but the mean LH/FSH ratios among all the groups were
somewhat similar. Thus, in a setting where hirsutism is the
chief clinical concern, the presence of regular menstrual
cycles may help differentiate PCOS from CAH women;
however, if the clinical presentation involves irregular
menses, there does not seem to be a possibility for selective

screening of patients, and the diagnostic algorithm for
PCOS should still be followed by ruling out CAH.

Hypogonadotropic Amenorrhea

Functional HA

Clinical thinking about the origins and treatment of
secondary hypogonadotropic hypogonadism, or FHA,
has undergone change in recent years. A pivotal study by
Williams et al. (36) provided exceptionally meaningful
insights into the pathophysiology of this disorder. It is also
noteworthy as a wonderful example of the synergism that
can be achieved when basic and clinical scientists collab-
orate effectively. These investigators set out to reproduce
the physiological stressors commonly observed in women
with FHA in a monkey model to test the efficiency of each
single stressor or their combinations in inducing the con-
dition. Monkeys were subjected to nutritional stress (mild
caloric restriction) and exercise stress (daily treadmill run-
ning) or psychosocial stress (frequent change of cage
neighbors). Each individual stressor was not significantly
able to induce FHA in the animals studied; however, the
combination of all three stressors caused abnormal cycles
in seven of 10 animals (defined as cycles that were shorter
than 25 d or longer than 44 d, or anovulatory based on
every other day progesterone levels). The data are impor-
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tantin that they support lifestyle modification strategies to
treat FHA and point to the value of cognitive behavioral
therapy in helping patients become aware of the interac-
tion of their lifestyle habits and reaction with their repro-
ductive health (37).

A role for leptin deficiency as a fundamental mecha-
nism of HA was clearly established by the observation that
administration of leptin to eight women with persistent
FHA (although near-normal or normal body weight for
height) resulted in ovulatory menses in three of eight and
evidence of follicular growth in two more (38). The subtle
nature of the undernutrition that contributes to FHA has
become a subject of further scientific scrutiny. Investiga-
tors from the Schneider Children’s Hospital reported their
experience with adolescents with eating disorders who
were at normal weight (39). They correctly hypothesized
that resting energy expenditure, as measured by indirect
calorimetry, was lower in ostensibly recovered amenor-
rheic adolescents compared with those who menstruated
regularly (1103 vs. 1217 kcal/24 h; P = 0.001). The amen-
orrheicadolescents were of slightly lower body weight and
BMI (BMI, 20.5 + 1.7 vs. 21.5 + 2.2 kg/m?; P = 0.002).
The hypometabolism of amenorrheic adolescents appears
to be a factor that contributes to their prolonged amen-
orrheic state. The importance of this study is that it pro-
vides evidence of persistent hypometabolism and possible
hypoleptinemia in the face of a BMI in the normal range,
thus making it difficultif not impossible to determine what
constitutes “recovery” in restrictive eating disorders. In
support of this notion, others have found few differences
between ostensibly “recovered” women with anorexia
nervosa who had a BMI of less than 18.5 kg/m? compared
with those with a BMI above this cutoff (40).

These studies further emphasize what has long been
held to be true about restrictive eating disorders—that
symptoms and physiological manifestations persist for
very long periods of time, and long-term treatment should
be considered (41, 42).

Similar to women with eating disorders, exercising
women are more prone to FHA. De Souza et al. (43) ex-
amined hormonal parameters using long-term urinary
hormone excretion in women who performed a mean of
457.1 = 30.5 min of exercise per week compared with
sedentary women who reported 96.7 = 39.1 min/wk of
physical activity. All reported regular menses every 26-35
d at recruitment. Although age, BMI, and menarcheal and
gynecological ages were similar between these two groups,
there were large differences between the groups in terms of
hormone excretion patterns. One of 20 sedentary women
had subnormal luteal progesterone metabolite excretion,
whereas 13 of 48 exercising women demonstrated this
pattern. None of the sedentary women had an anovulatory
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cycle, compared with 12 of 48 exercising women. Finally,
none of the sedentary women exhibited amenorrhea on
follow-up, whereas 29 of 86 exercising women did. Of
interest in this study was the fact that the physical activities
of the women studied represented a variety of athletics, not
participants in a single sport. A striking finding in this
study was that all women reported a normal intermen-
strual interval.

Clinical thinking has been focused for several years on
a psychosocial and lifestyle model as an explanation for
FHA; however, a genetic basis for FHA that goes a long
way toward explaining why some women or populations
of women seem to be more vulnerable to this disorder than
others has recently been published (44). Genotyping of 55
women with FHA discovered seven heterozygous muta-
tions in genes previously identified by this group as being
responsible for idiopathic hypogonadotropic hypogonad-
ism or Kallmann’s syndrome expressed in women with
FHA, indicating variable expression of these genetic vari-
ants as an underlying cause of both primary and secondary
amenorrhea in women. None of these mutations were
found in 422 normally cycling controls. Because many of
the mutated genes are responsible for neuronal migration
and installation of GnRH neurons in the hypothalamus
during development, relative expression of these variants
would be expected to result in a spectrum of dysfunction.
Thus, women with more complete expression might have
so few hypothalamic GnRH neurons that they are inca-
pable of initiating the pubertal process. Conversely, those
with less penetrance of the genotype might have only a
partial impairment and be capable of completing puberty
on schedule, but they might be more vulnerable to the
lifestyle stressors known to cause FHA.

Obesity and hypogonadotropic hypogonadism
Because of the current obesity epidemic, a focus on the
effects of adiposity on the reproductive axis has gained
momentum in recent years. Obesity has been associated
with infertility and an increased risk of menstrual irregu-
larity and amenorrhea (45). Not all amenorrhea related to
obesity is attributable to PCOS. PCOS is present in 6-8%
of the population (7), and obesity is now present in over
35% of adult women in the United States (46). Obese
women from the SWAN Study were more likely to report
lifetime nulliparity and had a much higher rate of amen-
orrhea (30.9% among women with a BMI >30 kg/m? vs.
15.4% in the normal BMIgroup) (47). Self-reported spon-
taneous abortions were not increased in the obese group
compared with normal-weight women in this study.
The relative hypogonadotropic hypogonadism of obe-
sity is also becoming more evident as a modifier of the
pubertal process. Obese children have been found to prog-
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ress more slowly through puberty, although they are prone
to earlier pubertal onset (48). The source of the relative
hypothalamic-pituitary suppression seen in obesity at all
stages of life is under investigation. A variety of adipose
products (leptin, adiponectin, glucagon-like peptide-1,
and ghrelin, among others) have been hypothesized to act
centrally or peripherally to interfere with hypothalamic or
pituitary secretion, respectively. One candidate molecule
is 17B-hydroxysteroid dehydrogenase type V, which is
known to be produced in sc adipose tissue and is tran-
scriptionally regulated by Kruppel-like factor 15 (49). Be-
cause sc adipose tissue appears to be less metabolically
active, this hypothesis raises the possibility that both met-
abolically healthy and metabolically unhealthy obese
women are susceptible to menstrual cycle dysfunction—
the former via sc adipose-induced hypogonadism, and the
latter via visceral adiposity and acquisition of a polycystic
ovary phenotype. Others have found that increased insu-
lin resistance in very obese women (BMI >40 kg/m?)
served as a clinical marker of menstrual irregularity, de-
fined as cycle length greater than 35 d (50). In 57 women
studied, 36 of whom had irregular menses, homeostasis
model of assessment for insulin resistance was nearly dou-
bled in the women with abnormal menstrual cycle length,
in the absence of between-group differences in gonado-
tropins or androgens. Table 1 presents a relative paradigm
for the clinician to distinguish obesity-related hypogo-
nadotropic hypogonadism from PCOS in obese women.
Better development of clinically useful phenotypic differ-
ences between these two groups of women would be of
clinical benefit.

Discussion and Conclusions

Research in reproduction continues to provide critical in-
sights into our knowledge of the mechanisms responsible
for amenorrhea in women. Diagnosis and treatment of
amenorrheic states is of increasing clinical importance be-
cause lifetime menstrual irregularities are known to be
predictive of subsequent CVD in women (51). The pre-
mature withdrawal of endogenous estrogen is assumed to
be the precipitating factor, although it is not truly known
whether or not persistent failure to ovulate and produce
progesterone has consequences on a woman’s health. In
addition to this important long-term consequence of
amenorrhea, other problems, such as premature bone de-
mineralization or inadequate bone formation, are likely to
put amenorrheic women at high risk for osteoporosis and
fracture. Thus, current research focusing on the timing of
natural menopause indicates that it is a useful clinical
question to ask for a number of reasons. Risk does not
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appear to be confined only to women with extremely early
menopause; rather, it represents a continuum of risk and
should be considered in clinical decision making about
postmenopausal treatments.

As we worry about the end of reproductive life, we also
need to maintain a high level of diligence in diagnosing
young women and adolescents who may have amenorrhea
from a variety of causes. Early detection and treatment of
eating disorders and appropriate monitoring of menstrual
cyclicity in athletic women are important to undertake.
Early detection of obesity and determination of whether it
is “simple obesity” or PCOS is similarly important to pre-
vent long-term consequences of type 2 DM, as well as
CVD. Continued insight into these disorders will lead to
better preventive and management strategies.
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