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ABSTRACT

Objective: The removal of the amenor-

rhea criterion for anorexia nervosa (AN) is

being considered for the fifth edition of

The Diagnostic and Statistical Manual

(DSM-V). This article presents and dis-

cusses the arguments for maintaining as

well as those for removing the criterion.

Method: The psychological and biologi-

cal literatures on the utility of amenor-

rhea as a distinguishing diagnostic

criterion for AN and as an indicator of ill-

ness severity are reviewed.

Results: The findings suggest that the

majority of differences among patients

with AN who do and do not meet the

amenorrhea criterion appear largely to

reflect nutritional status. Overall, the two

groups have few psychological differences.

There are mixed findings regarding

biological differences between those with

AN who do and do not menstruate and

the relationship between amenorrhea

and bone health among patients with AN.

Discussion: Based on these findings,

one option is to describe amenorrhea in

DSM-V as a frequent occurrence among

individuals with AN that may provide

important information about clinical

severity, but should not be maintained

as a core diagnostic feature. The possibil-

ities of retaining the criterion or eli-

minating it altogether are discussed.
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Introduction

The announcement of the upcoming fifth edition
of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V)1 has prompted the careful con-
sideration of the diagnostic criteria for anorexia
nervosa (AN). The amenorrhea criterion has been
proposed as a candidate for removal from the cur-
rent criteria.2 The DSM-IV-TR specifies the diag-
nostic criterion for amenorrhea in AN as ‘‘the
absence of at least three consecutive menstrual
cycles (a woman is considered to have amenorrhea

if her periods occur only following hormone, e.g.,
estrogen, administration)’’ (p 589).1 This criterion
has been the subject of debate for a number of rea-
sons. The criterion is useful because it is clear and
objective, serving as an important indicator of
physical health status (e.g., alerting clinicians to
possible deficits in bone mineral density). The
presence of amenorrhea may also reflect important
biological abnormalities that provide information
about the etiology of the illness and/or might
inform the development of biological treatments.
In addition, the inclusion of amenorrhea as a diag-
nostic criterion helps avoid possible misdiagnosis
of AN by providing a marker of abnormal physiol-
ogy that helps distinguish constitutionally thin
women who are underweight but menstruating
from women with AN.

While these arguments support the inclusion of
amenorrhea as a diagnostic criterion, a number of
concerns have also been raised. First, many indi-
viduals fail to meet the amenorrhea criterion
despite exhibiting all other criteria of AN, thereby
placing them in the Eating Disorder Not Otherwise
Specified (EDNOS) category. Since a primary goal
of the DSM is to provide clinicians with guidelines
to make diagnoses that can inform treatment deci-
sions, the designation of EDNOS for individuals
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who meet all but the amenorrhea criterion for AN
poses a problem because we lack treatment guide-
lines for the heterogeneous category of EDNOS. In
addition, a diagnosis of EDNOS for an underweight
woman with AN who continues to menstruate may
fail to indicate the severity of the individual’s ill-
ness. The requirement of the criterion for a diagno-
sis of AN is also problematic because it cannot be
applied to males, to post-menopausal women or to
women using hormone replacements such as oral
contraceptives. Furthermore, some females with
other clinical features of the illness may be too
young for a diagnosis of primary amenorrhea and
the DSM-IV three-month time frame excludes indi-
viduals with a recent onset of the illness who fulfill
the other criteria, but who have not ceased men-
struating for a sufficient length of time.

Given these concerns, the aims of this article were
to review the biological and psychological literatures
on (1) the utility of amenorrhea as a distinguishing
diagnostic criterion for AN, and (2) the utility of
amenorrhea as an indicator of illness severity.

Method

We conducted a literature review to investigate the

biological and psychological differences among individu-

als with AN who were amenorrheic versus those who

continued to menstruate. First, we identified articles on

menstrual status and AN by searching MEDLINE and

PsyInfo computer databases and reviewing the reference

sections of the papers that were retrieved from our initial

search. Search terms included, but were not limited to:

amenorrhea, menstruation, menses, anorexia nervosa,

and eating disorder not otherwise specified. Articles were

reviewed if biological or psychological comparisons were

made between individuals with AN who were menstruat-

ing versus those who were not or between individuals

with AN versus constitutionally thin women who were

menstruating. We also reviewed studies bearing on ques-

tions regarding amenorrhea and bone health and

resumption of menses among women with AN. The

results of the literature review are presented below, and

are summarized in Supporting Information Table S1.

Results

Potential Biological Differences Signified

by Amenorrhea

It is useful to consider the biological abnormal-
ities associated with the occurrence of amenorrhea
in AN. Numerous studies link amenorrhea with

reduced body weight and/or percentage of body
fat.3,4 However, while a clear association between
reduced body weight and amenorrhea exists, the
notion of a required critical percentage of body fat
for normal menses has not been supported by
empirical evidence.4 Studies of athletes and indi-
viduals with AN have not observed consistent dif-
ferences in percentage of body fat among those
menstruating regularly and those who are amenor-
rheic. In addition, some women with lower percen-
tages of body fat continue to have normal menses.4

Furthermore, while amenorrhea often occurs fol-
lowing a reduction in body weight and body fat, it
precedes weight loss in approximately 20% of
patients with AN5,6 and can persist after weight
gain.7–9 Amenorrhea can also occur among normal
weight women who engage in dietary restraint,
who exercise strenuously, or who experience psy-
chological stress.4 Taken together, these findings
suggest that, while reduced weight and/or body fat
are associated with amenorrhea for many individu-
als with AN, other factors also contribute to the de-
velopment of amenorrhea.

The relationship between amenorrhea and energy
deficits is informed by considering the role of leptin,
a protein released by fat cells that contributes to the
regulation of energy intake and expenditure and
body weight. In general, low leptin levels have been
observed in individuals with AN compared to con-
trols and compared to constitutionally thin men-
struating women who had comparable BMIs, but
did not have eating disorders. In addition, leptin
levels increase in response to weight-restoration
among women with AN.4,10 However, those women
who remain amenorrheic following nutritional reha-
bilitation have lower leptin levels than those who ex-
perience a return of menses. In a study comparing
constitutionally thin women and women with AN,
those with AN also had significantly lower median
serum insulin-like growth factor I (IGF-1) levels and
lower caloric intake, yet BMI and fat mass were
comparable between the groups. This suggests that
weight and/or body fat may not fully explain the
reduced levels of both IGF-1 and leptin, but the
decreased caloric intake among women with AN
does point to a difference in nutritional status
between the groups.10 Luteinizing hormone (LH)
levels were also significantly lower in women with
AN and best distinguished them from constitution-
ally thin menstruating women suggesting that the
presence of amenorrhea may denote important bio-
logical differences between individuals with AN and
those without the illness.10

A study by Germain et al.11 also compared
women with AN (n 5 12) to constitutionally thin
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women (n 5 10) and normal controls (n 5 7).
Again, women with AN reported lower caloric
intake compared to constitutionally thin women
and normal controls, and constitutionally thin
women had significantly higher levels of Peptide YY
(PYY) and lower levels of glucagon-like peptide 1
(GLP-1) when compared to patients with AN. Ghre-
lin was higher among AN women while leptin levels
were significantly lower. Similarly, another small
study of seven constitutionally thin women, seven
normal controls, and six patients with restricting
subtype AN (AN-R)12 found that AN patients con-
sumed a significantly smaller percentage of lipids
and had significantly less fat mass percentage
though the groups had comparable total energy
expenditure. Women with AN also had significantly
lower free thyroid hormone T3, IGF-1 and leptin
when compared with normal controls and consti-
tutionally thin women. The results from these com-
parisons highlight the utility of the amenorrhea
criterion as a biological marker of abnormalities
that are not captured by weight alone; however,
these studies did not make comparisons between
women with AN who met all of the other diagnostic
criteria except for amenorrhea and constitutionally
thin women.

Other biological studies have linked functional
hypothalamic amenorrhea to deficiencies in pulsa-
tile gonadotropin releasing hormone (GnRH) secre-
tion,13 estrogen,14 leptin,15,16 insulin-like growth
factor-1 (IGF-1)17 and prolactin levels as well as
increased secretion of cortisol, ACTH, CRH18,19 and
endogenous opioids20 or nocturnal melatonin
secretion.21 It has also been hypothesized that
amenorrhea is related to neurotransmitter abnor-
malities such as increased dopamine activity.22,23

Therefore, it is possible that important biological
differences exist between individuals with AN who
are menstruating compared with those who are
not. If the presence of amenorrhea reflects biologi-
cal differences central to understanding the etiol-
ogy of the illness and/or developing treatments,
then it may be a useful diagnostic criterion. How-
ever, if it reflects biological differences that are im-
portant, but secondary to the development and/or
maintenance of AN, it might merit a description in
the DSM, but not be a core diagnostic feature.

Clinical Features and Amenorrhea

While few studies have examined biological dif-
ferences between women with AN who menstruate
and those who do not, there is a growing literature
evaluating clinical differences between individuals
who do and do not meet the amenorrhea criterion.
Garfinkel et al.24 sought to examine differences in a

range of clinical measures among individuals with
AN in a community-based study. They assessed
24 women meeting full criteria for AN and 44 meet-
ing all criteria except for amenorrhea. The groups
did not differ significantly in age of onset, maxi-
mum and minimum weight, percent weight loss or
bulimic behaviors. While the menstruating group
had higher rates of co-morbidity and history of
family problems, these differences were not statis-
tically significant. Cachelin and Maher.25 also failed
to uncover statistically significant differences in
socio-economic status, years in treatment, age of
onset, subtype, body-size overestimation, body dis-
tortion, body dissatisfaction, eating concerns, sense
of ineffectiveness, external locus of control, depres-
sion and general psychopathology between 40
amenorrheic and 12 menstruating women with
AN. The non-amenorrheic group was significantly
older, weighed significantly more and reported
more family control and less family active-recrea-
tional orientation, though the analyses were not
controlled for a large number of multiple compari-
sons. In addition, the very small sample size of
menstruating patients suggests these results should
be interpreted with caution.

A comparison of 16 women with a BMI of less
than 17.5 kg/m2 who had amenorrhea and seven
without revealed that those with amenorrhea were
more likely to exercise, scored lower on novelty
seeking, were less likely to smoke and had lower
pulse rates and systolic blood pressure.26 In addi-
tion, percentage body fat, serum T4, free T4, and
leptin concentrations were significantly lower in
the women with amenorrhea. Pulse rate, serum T4,
free T4, novelty seeking and exercise all remained
associated with amenorrhea after controlling for
percentage body fat. When entered into a stepwise
logistic regression model, only current exercise and
low novelty seeking remained significant predic-
tors. The authors suggest that the low novelty seek-
ing scores among patients with amenorrhea may
be caused by elevated dopaminergic activity which
has an inhibitory effect on GnRH-mediated LH
release. Alternatively, novelty seeking was signifi-
cantly associated with binge eating in the study as
well as menstruating, so it may be that individuals
with high novelty seeking are consuming more
nutrients and therefore are less likely to develop
amenorrhea.

Watson and Andersen27 reported a small number
of clinical differences related to menstrual status
after conducting a retrospective chart review that
included 230 individuals with full syndrome AN
and 28 individuals who were menstruating and
weighed less than 85% of ideal body weight. In this
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sample, the menstruating group had a lower dis-
charge percentage of expected body weight, shorter
hospitalization and lower scores on the Eating
Attitudes Test-26 (EAT-26) and the Eating Disorder
Inventory (EDI) drive for thinness subscale than
patients who were amenorrheic. However, the
groups had comparable admission percentage of
expected body weights and did not differ signifi-
cantly on most clinical measures.

Another retrospective chart review conducted by
Roberto et al.28 included a large sample (n 5 240)
of consecutively admitted inpatients with AN. The
results indicated that the amenorrheic group
(n 5 150) differed significantly from the menstruat-
ing group (n 5 47) only on lowest lifetime BMI and
admission BMI, with individuals with amenorrhea
having lower BMIs on both measures. The two
groups did not significantly differ on age, discharge
BMI, previous number of hospitalizations, duration
of illness, Beck Depression Inventory (BDI) total
score, Beck Anxiety Inventory (BAI) total score, and
Eating Disorder Examination (EDE) subscale
scores.

A study by Miller et al.29 included a large sample
of 74 women with DSM-IV AN and 42 women who
met all DSM-IV criteria for AN except amenorrhea.
The authors found that percent ideal body weight
(IBW), BMI, duration of AN, age of menarche and
hours per week of exercise were not significantly
different between the groups. However, fat mass,
truncal fat mass, and percent body fat were signifi-
cantly higher in the menstruating group when
compared to the amenorrheic group despite having
comparable BMIs and IBWs. In addition, mean
serum estradiol, follicle-stimulating hormone
(FSH) and leptin levels (which correlated with body
fat mass and truncal fat) were higher in the men-
struating group compared to the amenorrheic
group as were IGF-1 levels (which correlated with
BMI, leptin, total fat mass, percent fat mass and
estradiol). In terms of psychological variables, sur-
prisingly the EDI subscales of drive for thinness
and body dissatisfaction were more severe in the
menstruating group compared with the amenor-
rheic group. In addition, the menstruating patients
had greater interoceptive awareness and confusion
in recognizing and accurately responding to
emotional states, including feelings of hunger and
satiety. There were no other differences between
the groups on any of the other five EDI subscales.

A study by Abraham et al.30 provided further evi-
dence that differences among women with eating
disorders with or without amenorrhea reflect a
variety of indicators of nutritional status. The

investigators compared 90 inpatients with second-
ary amenorrhea to 19 with irregular periods, and 54
who had regular cycles. They found that the best
predictors of amenorrhea at admission were a
current BMI less than or equal to 18.0 kg/m2 and
having rules for exercising, though it is difficult to
draw conclusions about amenorrhea as a criterion
for AN since the analyses included patients with
AN or bulimia nervosa (BN). A second study by
Abraham et al.31 examined 242 female patients
with eating and exercise disorders (defined as exer-
cising excessively and feeling annoyed, angry or
agitated if interrupted, continuing to exercise if ill
or injured and considering exercise to be of greater
than average importance for psychological reasons
or to influence energy expenditure, body weight or
shape) upon admission to an eating disorder inpa-
tient unit or 12 months later. Again, the study
included patients with AN, BN and EDNOS, divid-
ing them into groups based on menstrual status:
secondary amenorrhea versus oligomenorrhea/reg-
ular menses. The oligomenorrhea/regular menses
group was more likely to have an exercise disorder
compared to the amenorrhea group, but the results
also indicated that older age and higher current
BMI were associated with a lower likelihood of
amenorrhea, while losing more weight and exercis-
ing for reasons of mood, body image or energy
utilization were associated with a greater likelihood
of amenorrhea. Amenorrhea was also observed to
occur at higher body weights when weight loss was
more substantial. Current BMI, weight loss, exer-
cise for mood or energy utilization and age
predicted 81% of cases of amenorrhea and 82% of
noncases without amenorrhea, suggesting that
parameters reflecting nutritional status are the best
predictors of amenorrhea.

Pinheiro et al.32 examined data from 1,705
women with eating disorders and similar to Abra-
ham et al.30,31 included individuals with AN, BN
and EDNOS in order to compare menstrual status
across these three diagnostic categories. The
authors found that menstruating participants had
significantly higher values for highest and lowest
lifetime BMI, greater binge and vomiting frequency,
and more appetite suppressant use. Amenorrheic
participants had the greatest caloric restriction and
highest frequency of exercising and laxative abuse,
but no differences in comorbid Axis I and II psy-
chopathology emerged. However, the normal men-
struation group scored significantly lower on eating
disorder rituals, personal standards, and harm
avoidance, but higher on novelty seeking, which
was also found in the Gendall et al.26 sample.
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In a larger population-based study using data
from a Twin Registry, Bulik et al.33 employed latent
class analysis and revealed that individuals who
had the psychological features of AN with and
without amenorrhea clustered naturally together.
They reported that the symptom of amenorrhea
was equally represented in the ‘‘anorexic class’’ and
in the low-weight binge eating class that did not
endorse the psychological symptoms of AN.

Finally, a recent study34 compared 57 inpatients
with AN and 16 inpatients meeting all of the criteria
for AN except for amenorrhea on a variety of clini-
cal measures including treatment outcome. They
found that at baseline, patients who were menstru-
ating were older, had a higher admission BMI, a
longer duration of illness, lower EDE global, shape
and weight concerns scores, more binge eating and
self-induced vomiting and less engagement in
intense exercise. The groups did not differ, how-
ever, on general psychopathology and personality
measures in contrast to previous findings that
found lower novelty seeking scores among patients
with amenorrhea.26 They also reported that only
baseline BMI and intense exercise were signifi-
cantly associated with the presence of amenorrhea
at admission, suggesting that the criterion may be
a function of BMI and exercise. No differences
between the two groups in drop out rate or time to
drop out from a 20 week inpatient/residential CBT-
based hospital program were observed.

Amenorrhea and Bone Health

Amenorrhea is associated with bone health and
the risk of fractures is related to a decrease in bone
mineral density (BMD) among women.35–37 There-
fore, the inclusion of amenorrhea as a diagnostic
criterion has clinical utility because it alerts clini-
cians to potential deficits in bone mineral density,
though weight status may also provide this infor-
mation. In a large epidemiological sample, Vester-
gaard et al.38 found a significant increase in frac-
ture risk among women who received a diagnosis
of AN. In addition, the authors note that studies
have found the BMD of the spine and hip to be, on
average, 15% less in women with AN when com-
pared to normal controls.39 However, there have
not been consistent results to suggest that hor-
mone therapy or oral contraceptives are efficacious
in increasing bone density in women. This provides
evidence that the mechanism through which osteo-
penia emerges and may reverse is not mediated
solely by hormonal deficiency. While risk factors for
low BMD include a long duration of AN and amen-
orrhea40 there is also research which indicates that

weight restoration may increase BMD independ-
ently of resumption of menses.41

An early study of bone density among 33 females
(8 with AN, 17 with BN, and 8 with EDNOS based
on DSM-III-R criteria) ages 20 to 53 years old found
that seventy-five percent of the women with AN
were amenorrheic and one woman with AN had a
fracture history. Bone density analyses of the AN
subgroup revealed significant differences from con-
trols in the trochanter and the neck of the femur,
and near significant differences in Ward’s triangle
of the femur and the lumbar spine. However, there
was no evidence of a correlation between
decreased bone density and estrogen deficiency
and/or history of amenorrhea in any of the diag-
nostic subgroups.42 In addition, Rigotti et al.43

found no significant correlation between estradiol
levels and bone density among 18 patients with
AN, but Treasure et al.44 observed a negative corre-
lation between duration of amenorrhea and bone
density of the femur and spine among 31 patients
with AN.

Goebel et al.45 studied 137 hospitalized women
with AN, BN or EDNOS, though the sample con-
tained only 20 individuals with AN-R and 15 with
AN-B/P. Comparisons were made to a representa-
tive sample of German women though a limited
description of this sample is presented. The results
indicated that bone density of the lumbar spine
was highly correlated with BMI on admission (r 5

0.52, p \ .01) and past minimum BMI (r 5 0.49,
p \ .01). In addition, current weight after correc-
tion for age and height was the best predictor of
current bone mineral density, while menstrual sta-
tus, reduced caloric intake, binge eating, vomiting,
use of estrogen, laxatives, and nicotine did not sig-
nificantly predict BMD. In contrast, the Miller
et al.29 study described earlier found that bone
mineral density was significantly lower at the pos-
terior-anterior lumbar and lateral spine as was total
body and radius BMD in the amenorrheic group
compared with the menstruating group and these
groups were of similar weights. These investigators
did not find differences in bone density at the hip.
In addition, 61% of women with amenorrhea had
osteoporosis compared with 24% of those who
were menstruating. However, Watson and Ander-
sen27 reported that their amenorrheic group and
low-weight, menstruating group had comparable
bone deficiency when measured on an age and
gender-matched bone mineral density test, though
this was in a small sample.

Dominguez et al.14 built on past research to
investigate how bone density changed with weight-
restoration. They studied 28 women with AN (one
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who maintained her menstrual cycle at low weight)
before and after they normalized their weight and
compared them to 11 control subjects matched for
age and percentage IBW. They also obtained data
from a second comparison group comprising 30
reference control subjects who were healthy, post-
pubertal white girls of Spanish descent with similar
BMIs. Patients were divided into those who had a
resumption of menses upon reaching 90% IBW
(n 5 8) and those who remained amenorrheic.
While the small sample size makes it difficult to
detect differences, the amenorrheic group did dif-
fer significantly on lower spine and total BMDs
compared to the control subjects. In addition to
bone density, the investigators measured osteocal-
cin, a biochemical marker of bone formation and
N-telopeptide (NTX) a marker of bone resorption.
Osteocalcin levels rose with weight gain, but did
not differ significantly between the differing men-
strual status groups, though the amenorrheic group
had higher levels than reference controls. Those
with persistent amenorrhea had higher NTX levels
compared to the reference controls, but not the
healthy controls, while patients who were menstru-
ating had a fall in NTX that was within healthy
ranges. The amenorrheic group had significantly
lower LH and FSH levels at baseline; these
increased with weight gain, but not significantly
when compared to controls. Those patients who
experienced a return of menses had an increase in
estradiol levels which was not significantly different
than controls, while those with persistent amenor-
rhea also had an increase in estradiol, but it
remained significantly lower than those in the
recovered menses group. The authors concluded
that while osteocalcin levels increased with weight
gain for all participants, elevated NTX levels fell
into the normal range only for those individuals
who had a resumption of menses. They suggest
that this would likely lead to larger increases in
BMD among this group over time.

Overall, it appears difficult to determine whether
the link between amenorrhea and bone mineral
density is largely accounted for by weight status or
other factors.

Predictors of Resumption of Menses

Finally, another important research agenda has
been the quest for predictors of the resumption of
menses in individuals with AN. This research is rele-
vant to understanding the diagnostic utility of
amenorrhea because it provides information about
whether the likelihood of amenorrhea is simply
related to weight or to other features of the disorder.
In an effort to clarify which factors are associated

with the return of menses, Golden et al.7 followed a
cohort of 100 adolescents with AN who received
treatment largely on an outpatient basis. Sixty-nine
of these individuals were followed for up to one
year, while 59 of these were followed for 2 years. The
resumption of menses occurred on average at
9.4 (S.D. 8.2) months after patients presented for
treatment. In addition, the weight at which menses
returned was on average, 2.04 kg greater than the
weight at which menses were lost. They reported
that 86% of the sample resumed menses within
6 months of obtaining a weight which was at or
above 90% of standard body weight based on
National Center for Health Statistics tables. At the
one year follow-up time point, there were no signifi-
cant differences in weight, percent standard body
weight (SBW), body mass index or percent body fat
between those who had resumed menstruating and
those who continued to be amenorrheic. However,
estradiol levels were significantly lower in the ame-
norrheic group. In terms of baseline predictors of
return of menses, those who were amenorrheic one
year later did not differ in age, age of menarche,
duration of amenorrhea, duration of illness, amount
of weight loss, or on psychological measures such as
the EAT, EDI or BDI or in amount of exercise per-
formed. The amenorrheic individuals one year later
were, however, of lower weight and lower percent
body fat at baseline. They also had lower FSH levels
and undetectable LH levels.

The authors observed that one-fifth of the ado-
lescents in their sample experienced amenorrhea
prior to weight loss, but these individuals were not
more likely to remain amenorrheic after one year
follow-up. They note that if hypothalamic dysfunc-
tion were primary, these individuals would have
been more likely to remain amenorrheic for a lon-
ger period of time, but this was not supported by
that data. Therefore, they concluded that hypo-
thalamic dysfunction in AN is likely secondary to
malnutrition.

Finally, Copeland et al.46 obtained a sample of
229 females seeking outpatient treatment, who met
DSM-III-R criteria for AN (n 5 41), BN (n 5 98) or
AN/BN (n 5 90) and were followed for one year.
They found that low body weight was the major
associated feature of amenorrhea. In addition,
those with amenorrhea tended to be younger and
to have higher rates of affective disorders (though
this may be attributed to their lower weight status).
However, the groups did not differ on age of onset
and duration of illness. There was also an associa-
tion between Axis II diagnosis and menstruation,
though the authors hypothesized that this may be
due to the higher prevalence of Axis II disorders
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among older individuals. Binge eating was also
associated with menstruation. Amenorrhea
appeared to persist at follow-up among those who
had a longer duration of illness and who met crite-
ria for an anxiety disorder.

Discussion

Most differences between individuals with AN who
do and do not meet the amenorrhea criterion
appear to reflect nutritional status. These differen-
ces include measures of current and lowest lifetime
BMI as well as exercise habits. Psychologically,
these two groups of patients appear quite similar,
with some mixed findings on novelty seeking
scores and some differences on a few eating disor-
der-related questionnaires. These differences tend
to favor higher scores, indicating greater illness
severity, in the menstruating groups, but this para-
doxical finding may be explained by the fact that
some eating disorder pathology, such as binge
eating, may be associated with better nutritional
status in an AN sample. In addition, there is some
emerging evidence that these groups do not differ
on various measures of treatment outcome. While
there are mixed findings related to bone health,
some studies also conclude that nutritional rehabil-
itation plays a key role in restoring BMD, rather
than something specific to the return of menses.
Finally, studies examining the resumption of men-
ses also point to nutritional factors being essential
to restoration of normal function.

By retaining the amenorrhea criterion, DSM-V
would emphasize to clinicians that individuals with
AN are at greater risk of medical complications
such as bone mineral loss and are likely to have low
BMIs and therefore be more severely ill. Amenor-
rhea also serves as a potentially important marker
of biological abnormalities, therefore potentially
providing enhanced clinical utility. However, the
criterion can only be applied to post-menarchal/
pre-menopausal women who are not taking exoge-
nous hormones. In addition, some women share
many of the features of AN but continue to have
some menstrual activity; assigning such women a
diagnosis of AN might increase the chances of their
receiving appropriate treatment.

The following options for DSM-V are possible
regarding the requirement for amenorrhea for AN:

� Retain the amenorrhea criterion. DSM-V could
retain the amenorrhea criterion as amenor-

rhea is present in the majority of individuals
with the other diagnostic features of AN. This
option is the most conservative; it would
require that clinicians evaluate menstrual sta-
tus and emphasize the potential for clinical
complications such as bone loss.

� Eliminate the amenorrhea criterion. Much
of the available literature indicates that the
presence of amenorrhea does not usefully
distinguish clinically a category of low
weight patients. When it develops, amenor-
rhea in AN generally appears to be second-
ary to weight loss, malnutrition and exercise
behavior rather than a primary or predis-
posing element of the illness. Additionally,
amenorrhea is not a relevant feature in sev-
eral sub-groups of individuals who exhibit
other features of AN such as male patients,
female patients taking exogenous hormones
and female patients who have not reached
menarche.

� Eliminate the amenorrhea criterion, but
include amenorrhea in DSM-V text as one
of several medical signs and symptoms fre-
quently associated with AN. Amenorrhea
could be described in the DSM-V text as
being frequently associated with a diagnosis
of AN and with additional medical compli-
cations such as low BMD. Alternatively,
amenorrhea could be included in a severity
dimension. If this option is considered,
amenorrhea will likely need to be included
together with other significant medical find-
ings (bradycardia, low BMD, etc) which are
relevant to males and to pre-menarchal
females.

This literature review documents that amenor-
rhea is a physiologically important disturbance
often seen in association with AN and a useful indi-
cator of clinical severity. However, there is compel-
ling evidence that it not be included as a diagnostic
criterion in DSM-V.
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