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Functional hypothalamic amenorrhea (FHA) is a major cause of reversible menstrual disruption in adolescents and young
women, yet its psychological causes are often overlooked. This narrative review summarizes primary studies published from
2000-2025 to examine how anxiety, depression, and disordered eating behaviors contribute to FHA in women aged 15-25.
Relevant research was identified through PubMed, PsycINFO, and Google Scholar using terms related to FHA, psychological
stress, and eating behavior. Eligible studies included observational and clinical research describing hormonal, metabolic,
or psychological mechanisms linked to FHA. Across the literature, several consistent patterns appeared. Energy deficiency,
cognitive traits such as perfectionism or body-image anxiety, and chronic activation of the stress response system were frequently
associated with lower GnRH pulsatility, reduced LH/FSH levels, and menstrual suppression. Studies also show that young
women with anxiety, depressive symptoms, or disordered eating habits have a much higher risk of cycle irregularities and
FHA-related hormonal changes. Even with these findings, important gaps remain, especially in research on how multiple
psychological conditions interact and in long-term studies tracking recovery. By bringing together current evidence, this
review clarifies how psychological factors influence FHA and highlights the need for care models that combine medical and
mental-health approaches. Understanding these pathways is essential for improving early detection, guiding treatment, and
supporting long-term reproductive and emotional health in young women.
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Introduction changes. Even with these findings, important gaps remain,

especially in research on how multiple psychological condi-

Functional hypothalamic amenorrhea (FHA) is a major cause
of reversible menstrual disruption in adolescents and young
women, yet its psychological causes are often overlooked.
This narrative review summarizes primary studies published
from 2000-2025 to examine how anxiety, depression, and dis-
ordered eating behaviors contribute to FHA in women aged
15-25. Relevant research was identified through PubMed,
PsycINFO, and Google Scholar using terms related to FHA,
psychological stress, and eating behavior. Eligible studies
included observational and clinical research describing hor-
monal, metabolic, or psychological mechanisms linked to
FHA. Across the literature, several consistent patterns ap-
peared. Energy deficiency, cognitive traits such as perfec-
tionism or body-image anxiety, and chronic activation of the
stress response system were frequently associated with lower
GnRH pulsatility, reduced LH/FSH levels, and menstrual sup-
pression. Studies also show that young women with anxiety,
depressive symptoms, or disordered eating habits have a much
higher risk of cycle irregularities and FHA-related hormonal
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tions interact and in long-term studies tracking recovery. By
bringing together current evidence, this review clarifies how
psychological factors influence FHA and highlights the need
for care models that combine medical and mental-health ap-
proaches. Understanding these pathways is essential for im-
proving early detection, guiding treatment, and supporting
long-term reproductive and emotional health in young women.

Functional hypothalamic amenorrhea (FHA) is one of the
most common causes of reversible menstrual disruption in
adolescents and young women. It is estimated that 20-35%
of clinically diagnosed amenorrhea cases in this age group are
attributed to FHA., FHA occurs when menstrual cycles stop
after previously being regular, in the absence of an identifi-
able anatomical or organic cause. Disruptions in hypothalamic
signaling lead to reduced release of gonadotropin-releasing
hormone (GnRH), lowering luteinizing hormone (LH) and
follicle-stimulating hormone (FSH) levels and impairing ovu-
lation and menstruation”. Research has long established that
FHA can develop in response to physiological stressors such
as malnutrition, excessive exercise, and low energy availabil-
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ity*>. These connections are well documented across many
years of clinical and endocrinological research.

However, despite strong evidence linking physiologi-
cal pressures to FHA, far fewer studies have examined
how psychological stressors interact with the hypothala-
mic—pituitary—gonadal (HPG) axis in young women®. Emerg-
ing research suggests that anxiety, depressive symptoms, and
disordered eating behaviors may contribute to or intensify the
hormonal disruptions seen in FHA, yet the combined effects of
these psychological factors remain underexamined. This gap
is concerning because psychological distress is highly preva-
lent among adolescents and young adults, a population al-
ready at increased risk for menstrual irregularities. Because
the 15-25 age range spans both adolescents and fully mature
young adults, physiological differences must be considered.
Adolescents (ages 15—-17) are still undergoing maturation of
the hypothalamic—pituitary—gonadal axis, while women aged
18-25 have already reached hormonal stability. This review
includes both groups but interprets findings with these devel-
opmental differences in mind.

This review synthesizes existing research on the psycholog-
ical contributors to FHA in women aged 15-25, with emphasis
on anxiety, depression, and disordered eating. The goal is to
clarify how these factors influence FHA and to highlight the
importance of integrating mental health awareness into clin-
ical approaches. The scope of this review is limited to psy-
chosocial influences on FHA; organic causes and treatment in-
terventions are not addressed. A limitation of this work is its
reliance on previously published research, which may intro-
duce publication bias and restrict the range of available data.

This review is guided by the biopsychosocial framework,
which views FHA as the outcome of interacting physiological,
psychological, and social factors. The methodology follows
a narrative review approach, using peer-reviewed research
to evaluate associations between psychological variables and
FHA. Because the studies synthesized here are primarily ob-
servational, all relationships described in this review should be
interpreted as associations rather than definitive causal effects.

Methods

This study uses a narrative review approach to synthesize
existing research on the psychological factors associated
with functional hypothalamic amenorrhea (FHA) in young
women. Searches were conducted across PubMed, PsycINFO,
and Google Scholar using combinations of terms related to
“functional hypothalamic amenorrhea,” “anxiety,” “depres-
sion,” “stress,” “‘eating disorders,” and “psychological factors.”
As this review followed a narrative rather than systematic
methodology, MeSH and database-specific controlled vocab-
ulary were used only to refine searches, not to construct an

exhaustive binary strategy. Supplemental MeSH terms used

99 ¢

included “Amenorrhea,” “Hypothalamic Diseases,” “Eating
Disorders,” “Stress, Psychological,” and “Anxiety Disorders.”
Searches combined free-text terms with MeSH headings to
identify relevant primary studies without applying systematic
review constraints. Articles published between 2000 and 2025
were considered. Eligible sources included peer-reviewed pri-
mary studies such as observational research, clinical investi-
gations, and endocrine studies that examined psychological
or behavioral contributors to FHA. Narrative reviews are in-
terpretive and conceptual in design rather than quantitative or
exhaustive, and therefore do not require PRISMA flowcharts™”.
Because the included age range spans mid-adolescence to
early adulthood, studies involving participants aged 15-17
were interpreted with caution due to ongoing maturation of the
hypothalamic pituitary gonadal axis. Findings from adoles-
cent and young adult samples were not treated as physiologi-
cally equivalent unless explicitly supported by study data”.
Studies were included if they examined FHA or stress-
related menstrual dysfunction, assessed psychological vari-
ables such as anxiety, depressive symptoms, or disordered eat-
ing, and involved populations within or overlapping with the
15-25 age range. Studies focusing on organic or anatomi-
cal causes of amenorrhea, unrelated menstrual disorders, or
menopause were excluded. The initial search identified ap-
proximately 265 records across all databases. After remov-
ing duplicates and screening titles/abstracts for relevance, 58
full-text articles were evaluated. Of these, 25 primary empir-
ical studies met inclusion criteria and were included in the fi-
nal synthesis. Review articles were used only for background
understanding and were not included as evidence within the
synthesis. Information extracted from each eligible study in-
cluded sample characteristics, psychological measures used,
key hormonal outcomes, and reported associations between
psychological factors and FHA. A narrative synthesis was
used to identify recurring themes, shared mechanisms, and
overlapping pathways across the literature, with special at-
tention to comorbid psychological conditions and interactions
between stress, emotion, and reproductive function. Because
this review is narrative and not quantitative, no statistical pool-
ing, effect-size aggregation, or forest plots were generated; the
goal was conceptual synthesis of physiological and psycho-
logical mechanisms rather than meta-analytic comparison.

Psychological Mechanisms and Themes Asso-
ciated with Functional Hypothalamic Amenor-
rhea (FHA)

Mathematical Representation of Stress, Energy Balance,
and Reproductive Signaling

To illustrate how psychological and physiological factors in-
teract to influence menstrual function, four simplified math-
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Theme / | Description Relevance to FHA
Mechanism
Low Energy | Energy intake is insuffi- | Reduces GnRH pul-
Availability cient relative to physical satility, lowers LH/FSH,
(LEA) activity demands. and suppresses ovula-
tion. Strongly linked to
disordered eating and
exercise behaviors.
HPA-Axis Psychological stress in- | High cortisol suppresses
Activation creases cortisol produc- | GnRH release and dis-
/ Chronic | tion. rupts menstrual cycles.
Stress Seen in anxiety and de-
pressive disorders.
Cognitive Maladaptive  cognitive | Linked to stress-induced
Traits (Per- | styles elevate baseline | amenorrhea and ele-
fectionism, stress and emotional vated FHA risk in
Rumination, dysregulation. adolescents.
Body-Image
Concern)
Emotional Low mood, altered | Depression is associated
Dysreg- reward processing, and | with changes in LH pul-
ulation / | heightened emotional satility and menstrual ir-
Depressive sensitivity. regularity.
Symptoms
Disordered Restrictive dieting, | Directly contributes
Eating Be- | binge—purge cycles, or | to LEA, endocrine
haviors fear of weight gain. dysfunction, and FHA
development.
Altered Stress and  energy | Kisspeptin regulates
Kisspeptin deficits reduce | GnRH; reduction leads
Signaling kisspeptin expres- | to reproductive  axis
sion. suppression.
Social Environmental  stress | Triggers  stress-based
Stressors increases physiological | amenorrhea, especially
(Academic, arousal and coping | in  adolescents and
Family, Peer | strain. young adults.
Pressure)

Table 1 This table summarizes key psychological and physiological
pathways implicated in FHA, integrating findings across multiple pri-
mary studies. To complement the thematic table, the included studies
varied in design and population. Sample sizes ranged from 32 to 412
participants across observational, endocrine, or psychosocial studies.
Most samples involved women aged 14-25, with adolescent-specific
cohorts. Effect sizes, where reported, typically reflected medium as-
sociations between stress-related variables (e.g., cortisol awakening
response or drive-for-thinness scores) and menstrual irregularity. Be-
cause this is a narrative review, quality ratings and pooled effect sizes
were not calculated.

ematical expressions have been added. These equations
model the relationships between energy availability, stress-
related cortisol production, GnRH pulsatility, and downstream
luteinizing hormone (LH) secretion. Together, they offer a
conceptual framework linking psychological pressures and be-
havioral patterns to endocrine pathways involved in functional
hypothalamic amenorrhea (FHA).
(1) Energy Availability (EA):

EA = Energy Intake — Exercise Energy Expenditure™
(2) Stress—Cortisol Relationship:

Increased Psychological Stress — Increased Cortisol®

(3) GnRH Pulsatility Model:

1 30
(Stress + Energy Deficit)

GnRH pulse frequency o<

(4) LH Suppression Model:
LH = k x (GnRH pulse frequency)?

(where k is a proportional constant)

Together, these equations offer a clear visual shorthand that
mirrors the physiological patterns described earlier, making
the interaction between stress, energy status, and reproductive
signaling easier to interpret. Ultimately, they function to high-
light the central theme of this review: that psychological pres-
sures and behavioral patterns can shape hormonal signaling in
ways that contribute to FHA.

Results

Prevalence and Psychological Burden in Adolescents and
Young Adults

Psychological disorders are highly prevalent among adoles-
cents and young adults, with rates peaking during late adoles-
cence and early adulthood!®' A range of biological, emo-
tional, and environmental factors contribute to this vulnerabil-
ity, as ongoing developmental changes and heightened sensi-
tivity to stress increase the likelihood of experiencing anxiety,
depressive symptoms, or disordered eating behaviors. Envi-
ronmental stressors such as academic pressure, performance
expectations, and social comparison are especially common
in individuals aged 15-25"112 In addition, cultural pressures
related to appearance and thinness disproportionately affect
young women and are associated with elevated levels of psy-
chological distress 314,

Because hormonal regulation continues to stabilize
throughout adolescence, psychological stress can interact
with the developing reproductive axis, increasing suscepti-
bility to menstrual disturbances”?. For example, evidence
from observational studies indicates that traits including
perfectionism, body-image concerns, and elevated anxiety are
linked to higher rates of cycle irregularity and stress-related
amenorrhea in adolescents and young adults’#1>, Some ob-
servational studies have noted that higher drive-for-thinness
scores are associated with greater likelihood of menstrual
disturbances, suggesting that cognitions related to disordered
eating may meaningfully elevate FHA10!Z,

Taken together, epidemiological data identify FHA as one
of the most common reversible reproductive disorders in
young women1%, yet awareness of its psychological contrib-
utors remains limited. These findings underscore the impor-
tance of examining how overlapping psychological pressures

© The National High School Journal of Science 2026

NHSJS Reports |3



influence menstrual health in individuals aged 15-25, while
also acknowledging developmental differences between ado-
lescents and fully mature young adults.

Key Hormonal and Physiological Features of Functional
Hypothalamic Amenorrhea

Functional hypothalamic amenorrhea (FHA) is character-
ized by the suppression of gonadotropin-releasing hormone
(GnRH), which leads to reduced secretion of luteinizing hor-
mone (LH) and follicle-stimulating hormone (FSH)*“. This
hormonal pattern results in impaired ovulation and menstrual
disruption, particularly among adolescents and young women
experiencing significant stress or engaging in disordered eat-
ing or excessive exercise behaviors. Clinical evaluation typ-
ically includes ruling out organic or anatomical causes of
amenorrhea and assessing nutritional intake, weight changes,
exercise patterns, and psychological stress, all of which are
common contributors to FHA.

A substantial portion of the literature identifies activation
of the hypothalamic—pituitary—adrenal (HPA) axis as a central
pathway linking psychological stress to reproductive suppres-
sion®19  Elevated cortisol levels have been shown to inhibit
GnRH secretion, creating a physiological pathway through
which anxiety, chronic stress, or emotional dysregulation may
contribute to menstrual irregularities®!. Additionally, low
leptin levels associated with reduced body fat can alter thyroid
hormones and further disrupt reproductive signaling, com-
pounding the effects of stress and energy imbalance>"?.

Because adolescents are still undergoing maturation of the
reproductive axis, stress-related inhibition of hypothalamic
signaling may be especially pronounced in individuals aged
15-17, whereas young adults experience these disruptions
against an already-stabilized endocrine baseline®=. Collec-
tively, the reviewed literature highlights that FHA is a func-
tional condition driven by modifiable behavioral and psy-
chological factors, underscoring the importance of evaluating
anxiety, depressive symptoms, disordered eating, and other
psychosocial pressures when assessing menstrual dysfunction.
FHA is widely understood as a functional, stress- and energy-
imbalance-driven condition of hypothalamic origin”??. Com-
prehensive psychosocial assessment is therefore essential in
identifying potential sources of hypothalamic suppression and

guiding appropriate management strategies ..

Disordered Eating Behaviors and Energy Deficiency as
Predictors of FHA

Eating disorders are characterized by disturbed eating patterns
and maladaptive thoughts or behaviors that significantly im-
pair emotional, cognitive, and physical functioning!#22. Con-
ditions frequently linked to FHA include anorexia nervosa,

involving intentional restriction and weight loss; bulimia ner-
vosa, marked by cycles of binge eating followed by compen-
satory behaviors; and other specified feeding or eating dis-
orders (OSFED), which involve clinically significant eating-
related symptoms that do not meet full diagnostic criteria for
the major disorders'32%, These conditions commonly reduce
caloric intake and lower body fat percentage, leading to energy
deficiency, a well-established trigger of FHA2%,

A major physiological pathway connecting eating disorders
to FHA involves leptin, a hormone secreted by adipose tis-
sue in proportion to fat mass®?. Low leptin levels signal
the hypothalamus that energy stores are insufficient, reducing
stimulatory input to gonadotropin-releasing hormone (GnRH)
neurons and decreasing GnRH pulsatility®®. This, in turn,
suppresses luteinizing hormone (LH) and follicle-stimulating
hormone (FSH) secretion, ultimately impairing ovulation and
menstrual regularity®Z, Because individuals with anorexia
nervosa, bulimia nervosa, or OSFED often struggle with fear
of weight gain and body-image concerns, restoring adequate
energy availability can be psychologically challenging, mak-
ing recovery of normal cycles both physically and emotionally
demanding.

Across observational studies, young women engaging in re-
strictive eating, purging behaviors, or chronic dieting show
higher rates of menstrual irregularities and FHA-related en-
docrine patterns compared with those without disordered-
eating symptoms. These findings highlight the importance of
evaluating eating behaviors, emotional factors, and cognitive
patterns as central contributors to hypothalamic suppression in
adolescents and young adults323,

Depressive Symptoms and HPA-Axis Overactivation

Depressive symptoms are closely linked to chronic activa-
tion of the hypothalamic—pituitary—adrenal (HPA) axis, which
plays an important role in stress-related reproductive sup-
pression in adolescents and young adults. In individuals ex-
periencing prolonged low mood or emotional distress, el-
evated corticotropin-releasing hormone (CRH) and adreno-
corticotropic hormone (ACTH) stimulate increased corti-
sol production. High cortisol concentrations can inhibit
gonadotropin-releasing hormone (GnRH) secretion, decreas-
ing luteinizing hormone (LH) and follicle-stimulating hor-
mone (FSH) release and contributing to menstrual distur-
bances associated with FHA2222,

Some individuals with depression are also treated with se-
lective serotonin reuptake inhibitors (SSRIs), which can indi-
rectly affect hypothalamic function?223, While this pathway
is distinct from FHA, its overlap at the level of hypothala-
mic signaling illustrates how depressive symptoms and psy-
chopharmacology may interact with reproductive function in
young women.
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Anxiety Disorders and Stress-Related Reproductive Sup-
pression

Anxiety disorders are strongly associated with heightened
HPA-axis activation, which may contribute to stress-related
menstrual dysfunction. Persistent anxiety increases hypotha-
lamic release of corticotropin-releasing hormone (CRH), pro-
moting pituitary secretion of adrenocorticotropic hormone
(ACTH) and elevating cortisol levels''®. Elevated cortisol can
suppress GnRH pulsatility, reducing levels of LH and FSH
and increasing susceptibility to FHA in the absence of organic
causes. Adolescents may be especially sensitive to this path-
way, as their reproductive axis is still maturing and may re-
spond more strongly to stress-related hormonal changes==.

Comorbidity and Compounding Psychological Effects

Although depression, anxiety, and disordered eating behaviors
each independently contribute to FHA, far fewer studies ex-
amine how these conditions interact when they occur simulta-
neously. Comorbidity is common among young women, and
overlapping symptoms may amplify stress-related inhibition
of the reproductive axis. Large-scale observational research
on eating disorders shows that a majority of individuals with
anorexia nervosa or bulimia nervosa also experience at least
one anxiety disorder, suggesting meaningful overlap among
emotional, cognitive, and behavioral stressors.

Despite this, very few FHA studies examine multiple psy-
chological domains within the same patient, and existing re-
search rarely quantifies how combined anxiety, depressive
symptoms, and disordered eating patterns may jointly influ-
ence FHA onset or severity. This represents a significant gap
in current knowledge, particularly given how common comor-
bidity is within the 15-25 age group.

Clinical case reports describing individual presentations of
FHA across different psychological or environmental contexts
provide helpful descriptive insight, but they were not included
as evidence in this review, as they do not meet criteria for
primary empirical research. To address the key limitations
identified in the current FHA literature, several targeted so-
Iutions can be implemented. The lack of longitudinal ev-
idence can be resolved through multi-year studies tracking
both psychological symptoms and endocrine markers. The
absence of research on comorbidity can be addressed by in-
tegrating anxiety, depression, and disordered-eating measures
into unified study designs rather than examining them inde-
pendently. Variability in diagnostic and psychological instru-
ments can be reduced through standardized assessment tools
across studies. Finally, clinical gaps can be improved through
interdisciplinary treatment models that combine gynecologic,
nutritional, and psychological care. These solutions provide a
pathway for strengthening future FHA research and improving
clinical outcomes.

Conclusion

Restatement of Key Findings

This narrative review found that functional hypothalamic
amenorrhea (FHA) in women aged 15-25 is strongly associ-
ated with psychological factors, particularly disordered eating
behaviors, anxiety, and depressive symptoms. Across obser-
vational studies, consistent patterns emerged indicating that
energy deficiency, stress-related HPA-axis activation, and cog-
nitive traits such as perfectionism and body-image concerns
are frequently present in young women experiencing FHA.
These psychological and behavioral stressors contribute to re-
duced GnRH pulsatility and downstream alterations in LH and
FSH, reinforcing FHA’s multifactorial nature.

Implications and Significance

The reviewed evidence demonstrates that FHA is more than
a reproductive condition; it reflects interconnected biologi-
cal and psychological processes. Recognizing FHA through
a biopsychosocial lens emphasizes the importance of coor-
dinated care involving gynecologic evaluation, nutritional re-
habilitation, and psychological support. Interdisciplinary ap-
proaches may improve recovery by addressing both hormonal
imbalance and the emotional or behavioral drivers that sus-
tain energy deficiency or chronic stress. At a broader level,
these findings highlight the need for greater awareness of how
mental health and menstrual health interact in adolescence and
early adulthood.

Connection to Objectives

The objective of this review was to evaluate how anxiety,
depression, and disordered eating contribute to FHA among
women aged 15-25. The findings align with this aim by il-
lustrating that psychological stressors meaningfully influence
hypothalamic regulation and can perpetuate menstrual disrup-
tion when no organic cause is present. However, the review
also identified gaps in understanding how these psychological
domains interact, particularly when they co-occur in a single
individual.

Recommendations

Future research should include longitudinal designs to track
both psychological symptoms and hormonal changes over
time, as current evidence is mostly cross-sectional. Studies
should also examine comorbidity directly rather than treating
each psychological factor independently, allowing researchers
to better understand how combined anxiety, depressive symp-
toms, and disordered eating may jointly influence FHA sever-
ity or recovery. Evaluating integrated treatment models such
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as combining psychiatric, nutritional, and gynecologic care
may offer valuable insight into best practices for restoring
menstrual function and supporting long-term well-being

Limitations

This review is limited by the nature of the available litera-
ture, which relies heavily on small, heterogeneous samples
and cross-sectional methodologies. Differences in assessment
tools, diagnostic criteria, and psychological measures reduce
comparability across studies. Additionally, a lack of research
directly examining multiple psychological factors simultane-
ously limits the ability to determine how these stressors inter-
act to influence FHA.

Closing Thought

Taken together, these findings underscore the importance of
recognizing FHA as both a reproductive and psychological
condition. Early identification of menstrual irregularities, es-
pecially when paired with anxiety, depressive symptoms, or
disordered eating, can support timely, comprehensive care.
Promoting awareness, reducing stigma, and integrating men-
tal and reproductive health evaluations may empower young
women to seek support earlier and foster healthier long-term
outcomes.
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