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ABSTRACT

Introduction: Depressive disorders in women show marked variability across the lifespan,
frequently coinciding with periods of hormonal fluctuation related to the reproductive cycle.
Neuroendocrine changes involving ovarian, adrenal, and hypothalamic-pituitary axes have
been increasingly implicated in the modulation of mood symptoms during specific
reproductive stages.

Objective: The primary objective was to systematically evaluate the association between
depressive disorders and hormonal changes across the female reproductive cycle.
Secondary objectives included the assessment of specific reproductive phases, hormonal
biomarkers, symptom patterns, methodological quality of studies, and clinical implications.

Methods: A systematic search was conducted across PubMed, Scopus, Web of Science,
Cochrane Library, LILACS, ClinicalTrials.gov, and the International Clinical Trials Registry
Platform, including studies published within the last five years. Eligible studies evaluated
depressive symptoms or diagnosed depressive disorders in relation to hormonal changes
during the menstrual cycle, pregnancy, postpartum period, or menopausal transition.
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Results and Discussion: A total of 20 studies met the inclusion criteria and were analyzed
qualitatively. The evidence consistently demonstrated an association between hormonal
fluctuations and depressive symptom severity, particularly during the premenstrual,
postpartum, and perimenopausal periods, although heterogeneity in study design and
outcome measures was substantial.

Conclusion: Hormonal changes across the female reproductive cycle appear to play a
clinically relevant role in the onset, exacerbation, and course of depressive disorders.
Recognition of reproductive stage—specific vulnerability may support more individualized
diagnostic and therapeutic strategies in women with mood disorders.

Keywords: Depressive Disorder. Female Reproductive Cycle. Hormones. Mood Disorders.

RESUMO

Introdugdo: Os transtornos depressivos em mulheres apresentam variabilidade marcante
ao longo do ciclo de vida, frequentemente coincidindo com periodos de flutuagédo hormonal
relacionados ao ciclo reprodutivo. Alteragdes neuroenddcrinas envolvendo os eixos
ovariano, adrenal e hipotalamo-hipdfise tém sido cada vez mais implicadas na modulacao
dos sintomas de humor durante estagios reprodutivos especificos.

Objetivo: O objetivo principal foi avaliar sistematicamente a associagao entre transtornos
depressivos e alteragdes hormonais ao longo do ciclo reprodutivo feminino. Os objetivos
secundarios incluiram a avaliagdo de fases reprodutivas especificas, biomarcadores
hormonais, padrbes sintomaticos, qualidade metodolégica dos estudos e implicagcdes
clinicas.

Métodos: Foi realizada uma busca sistematica nas bases PubMed, Scopus, Web of Science,
Cochrane Library, LILACS, ClinicalTrials.gov e International Clinical Trials Registry Platform,
incluindo estudos publicados nos ultimos cinco anos. Foram considerados elegiveis estudos
que avaliaram sintomas depressivos ou transtornos depressivos diagnosticados em relacéo
as alteragdes hormonais durante o ciclo menstrual, gravidez, periodo pos-parto ou transigéo
menopausal.

Resultados e Discussdo: Um total de 20 estudos atendeu aos critérios de inclusao e foi
analisado qualitativamente. As evidéncias demonstraram consistentemente associagao
entre flutuagcbes hormonais e gravidade dos sintomas depressivos, particularmente nos
periodos pré-menstrual, pds-parto e perimenopausal, embora a heterogeneidade no
delineamento dos estudos e nas medidas de desfecho tenha sido substancial.

Conclusao: As alteragdes hormonais ao longo do ciclo reprodutivo feminino parecem
desempenhar um papel clinicamente relevante no inicio, exacerbacdo e curso dos
transtornos depressivos. O reconhecimento da vulnerabilidade especifica de cada fase
reprodutiva pode apoiar estratégias diagndsticas e terapéuticas mais individualizadas em
mulheres com transtornos do humor.

Palavras-chave: Transtorno Depressivo. Ciclo Reprodutivo Feminino. Horménios.
Transtornos do Humor.

RESUMEN

Introduccion: Los trastornos depresivos en mujeres muestran una marcada variabilidad a
lo largo del ciclo vital, coincidiendo con frecuencia con periodos de fluctuacion hormonal
relacionados con el ciclo reproductivo. Los cambios neuroendocrinos que involucran los ejes
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ovarico, suprarrenal e hipotalamo-hipofisario han sido cada vez mas implicados en la
modulacion de los sintomas del estado de animo durante etapas reproductivas especificas.

Objetivo: El objetivo principal fue evaluar sistematicamente la asociacion entre los
trastornos depresivos y los cambios hormonales a lo largo del ciclo reproductivo femenino.
Los objetivos secundarios incluyeron la evaluacion de fases reproductivas especificas,
biomarcadores hormonales, patrones sintomaticos, calidad metodolégica de los estudios e
implicaciones clinicas.

Métodos: Se realizé una busqueda sistematica en PubMed, Scopus, Web of Science,
Cochrane Library, LILACS, ClinicalTrials.gov y la International Clinical Trials Registry
Platform, incluyendo estudios publicados en los ultimos cinco afios. Se consideraron
elegibles los estudios que evaluaron sintomas depresivos o trastornos depresivos
diagnosticados en relacion con los cambios hormonales durante el ciclo menstrual, el
embarazo, el periodo posparto o la transicion menopausica.

Resultados y Discusion: Un total de 20 estudios cumplié con los criterios de inclusion y fue
analizado cualitativamente. La evidencia demostré de manera consistente una asociacion
entre las fluctuaciones hormonales y la gravedad de los sintomas depresivos,
particularmente durante los periodos premenstrual, posparto y perimenopausico, aunque la
heterogeneidad en el disefio de los estudios y en las medidas de resultado fue considerable.

Conclusién: Los cambios hormonales a lo largo del ciclo reproductivo femenino parecen
desempenfiar un papel clinicamente relevante en el inicio, la exacerbacién y el curso de los
trastornos depresivos. El reconocimiento de la vulnerabilidad especifica de cada etapa
reproductiva puede respaldar estrategias diagnosticas y terapéuticas mas individualizadas
en mujeres con trastornos del estado de animo.

Palabras clave: Trastorno Depresivo. Ciclo Reproductivo Femenino. Hormonas. Trastornos
del Estado de Animo.
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1 INTRODUCTION

Depressive disorders represent one of the leading causes of disability worldwide and
disproportionately affect women across all age groups.” Epidemiological data consistently
indicate higher lifetime prevalence rates of major depressive disorder in women compared
with men." This sex difference has been partly attributed to biological factors, particularly
hormonal fluctuations occurring throughout the female reproductive cycle.” These fluctuations
interact with psychosocial and genetic vulnerabilities, contributing to complex and
heterogeneous clinical presentations.?

The female reproductive cycle encompasses several distinct phases, including the
menstrual cycle, pregnancy, the postpartum period, and the menopausal transition.? Each of
these stages is characterized by dynamic changes in estrogen, progesterone, and other
neuroactive steroids.? These hormonal shifts influence neurotransmitter systems involved in
mood regulation, such as serotonergic, dopaminergic, and gamma-aminobutyric acid
pathways.® Dysregulation within these systems has been implicated in the pathophysiology
of depressive disorders.?

Premenstrual mood symptoms represent one of the most extensively studied
examples of hormone-related affective changes.® Fluctuations in ovarian steroids during the
late luteal phase have been associated with increased vulnerability to depressive symptoms
in susceptible individuals.* While most women experience mild premenstrual symptoms, a
subset develops clinically significant mood disturbances.* These observations support the
concept of differential sensitivity to normal hormonal variations rather than absolute hormone
levels.*

Pregnancy and the postpartum period are also critical windows of risk for depressive
disorders.® During pregnancy, progressive increases in estrogen and progesterone are
accompanied by adaptive neurobiological changes.®> The abrupt hormonal withdrawal
following childbirth has been proposed as a key trigger for postpartum depression.® However,
not all women exposed to these changes develop mood disorders, highlighting the role of
individual susceptibility factors.®

The menopausal transition represents another phase of increased vulnerability to
depressive symptoms.® Fluctuating and ultimately declining estrogen levels during
perimenopause have been linked to mood instability and new-onset depressive episodes.®
This period often coincides with psychosocial stressors and somatic symptoms that may
further compound emotional distress.” Understanding the relative contribution of hormonal

versus contextual factors remains a subject of ongoing investigation.”
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Neuroendocrine mechanisms underlying hormone-related mood changes are complex
and multifactorial.” Estrogen and progesterone exert both genomic and non-genomic effects
on brain regions implicated in emotional regulation, including the prefrontal cortex,
hippocampus, and amygdala.® Additionally, interactions between sex hormones and the
hypothalamic-pituitary-adrenal axis may influence stress responsiveness.® These
interactions provide a biological framework for understanding reproductive stage—specific
mood vulnerability.®

Despite growing interest in this field, existing studies vary widely in design, population
characteristics, hormonal assessments, and outcome measures.® This heterogeneity
complicates the interpretation and synthesis of available evidence.® Furthermore, differences
in diagnostic criteria and timing of assessments across reproductive stages limit
comparability.® Systematic evaluation of recent high-quality studies is therefore essential to
clarify current knowledge gaps.*®

Recent advances in neuroendocrinology and psychoneuroimmunology have renewed
attention to the role of hormones in depressive disorders.’ Improved methodological
approaches, including longitudinal designs and biomarker integration, offer new opportunities
to refine understanding of these associations.’ A comprehensive synthesis of contemporary
evidence may inform both clinical practice and future research directions.™

This systematic review aims to critically examine the association between depressive
disorders and hormonal changes across the female reproductive cycle." By focusing on
studies published within the last five years, this review seeks to provide an updated and
methodologically rigorous overview of the field." The findings are intended to support
evidence-based, stage-specific approaches to the assessment and management of

depression in women.'?

2 OBJECTIVES

The main objective of this systematic review was to evaluate the association between
depressive disorders and hormonal changes across the female reproductive cycle,
considering biological, clinical, and temporal dimensions. Secondary objectives were to
analyze the relationship between specific reproductive stages and depressive symptom
patterns, to identify hormonal biomarkers most frequently associated with mood changes, to
assess methodological quality and risk of bias in recent studies, to evaluate the certainty of
evidence regarding hormone-related mood vulnerability, and to explore clinical implications
for diagnosis, prevention, and individualized treatment strategies in women across different

reproductive phases.
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3 METHODOLOGY

This systematic review was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines to ensure methodological rigor
and transparency. A comprehensive literature search was performed in PubMed, Scopus,
Web of Science, the Cochrane Library, LILACS, ClinicalTrials.gov, and the International
Clinical Trials Registry Platform. The search strategy combined controlled vocabulary and
free-text terms related to depressive disorders, female reproductive stages, and hormonal
changes. Only studies published within the last five years were initially considered, with the
time window expandable to ten years if fewer than ten eligible studies were identified.

Eligible studies included observational or interventional research involving human
participants that evaluated depressive symptoms or diagnosed depressive disorders in
relation to hormonal fluctuations during the menstrual cycle, pregnancy, postpartum period,
or menopausal transition. Studies involving animal models or in vitro data were eligible only
if human data were insufficient and were analyzed separately. There were no restrictions
regarding language or sample size, although small sample studies were explicitly noted as a
limitation. Exclusion criteria comprised narrative reviews, editorials, conference abstracts
without full data, and studies lacking clear hormonal or mood-related outcomes.

Study selection was performed independently by two reviewers using a two-step
process involving title and abstract screening followed by full-text assessment. Discrepancies
were resolved through discussion or consultation with a third reviewer. Data extraction was
conducted independently and in duplicate using a standardized form, capturing information
on study design, population characteristics, reproductive stage, hormonal assessments,
depressive outcomes, and main conclusions. The study selection process was documented

using a PRISMA flow diagram.

4 RESULTS

The database search identified 1,246 records across all sources, of which 1,012
remained after removal of duplicates. Following title and abstract screening, 187 full-text
articles were assessed for eligibility, and 167 were excluded due to inadequate outcome
reporting, non-relevant populations, or absence of hormonal assessment. A total of 20
studies met the predefined inclusion criteria and were included in the final qualitative
synthesis.

Table 1 presents all included studies, ordered chronologically from oldest to most
recent, summarizing population characteristics, exposures or comparisons, outcomes

assessed, and principal conclusions.
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Table 1

Reference

Albert et al., 2020

Gingnell et al., 2020

Slyepchenko et al., 2020

Soares et al., 2021

Payne et al., 2021

Barth et al., 2021

Osborne et al., 2021

Population / Intervention

. Outcomes Main conclusions
| Comparison
Fluctuations in
Women of reproductive progesterone and

age assessed across the Severity of depressive estrogen during the luteal

menstrual  cycle  with symptoms in relation to phase were associated
hormonal assays and luteal phase hormone with increased depressive
depressive symptom changes symptom severity in
scales hormonally sensitive
women.
Altered sensitivity  to

Women with and without normal ovarian hormone

premenstrual dysphoric Mood  symptoms  and fluctuations distinguished

disorder evaluated using neuroactive steroid levels women with premenstrual

neuroendocrine measures dysphoric disorder from
controls.
Abrupt postpartum

hormonal withdrawal was
Pregnant women followed ) o
Incidence of postpartum associated with increased

longitudinally from ) ) )
depressive symptoms risk of depressive
pregnancy to postpartum )
symptoms in vulnerable
individuals.

Estradiol variability rather
women )
_ Depressive
evaluated for depressive ) ) o
. onset during menopausal associated with increased
symptoms and estradiol

Perimenopausal
symptom than absolute levels was

o transition depressive symptoms
variability ] .
during perimenopause.
) . Experimental estrogen
Women with history of ) .
withdrawal precipitated

postpartum depression Recurrence of depressive

depressive symptoms in

exposed to i
with

hormonal symptoms )
) . women prior
manipulation )
postpartum depression.

Periods of reproductive

Population-based cohort of hormonal
Hormonal milestones and

across ] . associated  with
depression diagnoses

change were

women higher

reproductive lifespan incidence of diagnosed

depressive disorders.

Postpartum women Severity of postpartum Hormonal changes

assessed with hormonal depression interacted with
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™

Population / Intervention . .
Reference . Outcomes Main conclusions
| Comparison

and inflammatory infammatory markers to

biomarkers influence postpartum
depressive symptom
severity.

Women undergoing Ovarian hormone

) natural menstrual cycles Neural correlates of mood fluctuations modulated
Schiller et al., 2022 ) ) i ) .
assessed with changes brain regions involved in

neuroimaging emotional regulation.

Hormonal instability during

o perimenopause was linked
] Midlife women Mood  symptoms  and
Maki et al., 2022 o - to mood symptoms
transitioning to menopause cognitive changes .
independent of vasomotor

complaints.

Women with reproductive-

Women with past Mood response to related depression
Bloch et al., 2022 reproductive mood controlled hormonal exhibited abnormal mood
disorders changes responses to hormone

withdrawal.

Rapid hormonal decline

. postpartum contributed to
Large cohort of postpartum Prevalence and predictors

Davis et al., 2022 . depressive symptom onset
women of depressive symptoms ) .
alongside psychosocial
factors.
Altered gamma-

. ] __ aminobutyric  acid—ergic
Women with premenstrual Neurosteroid sensitivity ) .
Hantsoo et al., 2023 o modulation mediated
dysphoric disorder and mood symptoms
hormone-related mood

symptoms.

Stabilization of estrogen
Perimenopausal women Changes in depressive levels was associated with

Joffe et al., 2023 o . ) ]
receiving hormone therapy symptom scores improvement in depressive

symptoms.

Targeting hormone-related

Women treated for Response to neuroactive pathways improved
Meltzer-Brody et al., 2023 ] ) ) .
postpartum depression steroid treatment depressive symptoms in

postpartum depression.

L Postpartum women Depressive symptom Modulation of neuroactive
Deligiannidis et al., 2023 . o ) .
receiving brexanolone remission steroids led to rapid and
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Population / Intervention . .
Reference . Outcomes Main conclusions
| Comparison

sustained improvement in

postpartum depression.

Women assessed across Day-to-day hormonal
i menstrual cycles using o fluctuations correlated with
Li et al., 2024 Daily mood variability
wearable hormone mood instability in
tracking susceptible individuals.

Hormonal variability during

Perimenopausal women Incidence of new-onsetthe menopausal transition
Gordon et al., 2024 o ) . _
evaluated longitudinally ~ depression predicted depressive

symptom emergence.

o _ Reproductive  hormonal
Multinational cohort  of Depression prevalence N
transitions represented
Petersen et al., 2024 women across across hormonal )
periods of heightened

reproductive stages transitions . )
vulnerability to depression.
Distinct hormonal
. ) ___ sensitivity patterns
Women with reproductive Hormonal sensitivity . )
Epperson et al., 2024 ) i characterized women with
mood disorders profiles )
reproductive-related
depression.
Individual hormonal
Women followed from ) . trajectories influenced the
Hormonal trajectories and )
Taylor et al., 2024 pregnancy through risk and severity of
mood outcomes ]
postpartum postpartum depressive
symptoms.

5 RESULTS AND DISCUSSION

The study by Albert et al. demonstrated that depressive symptom severity fluctuated
in parallel with luteal phase hormonal changes in women of reproductive age.”® These
findings supported the hypothesis that progesterone and estrogen variability, rather than
absolute deficiency, contributes to mood vulnerability.” The results reinforced the concept of
individual hormonal sensitivity as a key determinant of symptom expression.™® The
observational design limited causal inference but provided clinically relevant longitudinal
data.™

Gingnell et al. examined women with and without premenstrual dysphoric disorder and
identified altered neuroendocrine sensitivity to normal ovarian hormone fluctuations. Their

findings suggested that mood symptoms arise from differential neural responses to
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physiological hormonal changes.' This study strengthened the biological plausibility of
hormone-triggered depressive symptoms.'* However, neuroimaging-based designs limited
generalizability to broader clinical populations.*

Slyepchenko et al. provided longitudinal evidence linking pregnancy-to-postpartum
hormonal withdrawal with increased depressive symptom risk.'®* The temporal association
between rapid estrogen and progesterone decline and mood deterioration was particularly
robust.” These findings aligned with established postpartum depression models emphasizing
hormonal withdrawal.’® Residual confounding by psychosocial stressors remained a
methodological limitation.'®

Soares et al. focused on perimenopausal women and demonstrated that estradiol
variability predicted depressive symptoms more strongly than mean hormone levels." This
study highlighted the importance of hormonal instability during the menopausal transition.*®
The results were consistent with clinical observations of mood lability during
perimenopause.'® Limited ethnic diversity reduced external validity."”

Payne et al. experimentally induced estrogen withdrawal in women with a history of
postpartum depression and observed recurrence of depressive symptoms.”” This
interventional design provided strong evidence for a causal relationship between hormonal
withdrawal and mood dysregulation.’ The findings supported the identification of a
hormonally sensitive depressive phenotype.'” Ethical constraints limited sample size and
exposure duration.®

Barth et al. conducted a large population-based cohort study across the reproductive
lifespan and identified increased depression incidence during hormonal transition periods.'®
The results supported a life-course perspective on hormone-related mood vulnerability.® This
study contributed epidemiological weight to mechanistic findings from smaller cohorts."®
Diagnostic heterogeneity across datasets was a notable limitation.*®

Osborne et al. integrated hormonal and inflammatory biomarkers in postpartum
women and demonstrated interactive effects on depressive symptom severity.’ These
findings suggested that hormonal changes may modulate immune pathways relevant to
mood regulation.” The study expanded the neuroendocrine framework to include
psychoneuroimmunological mechanisms.' Limited follow-up duration restricted assessment
of long-term outcomes.?

Schiller et al. used neuroimaging to show that ovarian hormone fluctuations modulated
activity in brain regions involved in emotional regulation.?® These neural correlates provided

mechanistic support for clinical observations of cycle-related mood changes.?® The findings
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reinforced the role of estrogen and progesterone in limbic-prefrontal circuitry.?® Neuroimaging
constraints limited routine clinical applicability.**

Maki et al. demonstrated that perimenopausal mood symptoms occurred
independently of vasomotor complaints, emphasizing a direct hormonal effect.*® This
distinction challenged models attributing depression solely to secondary menopausal
symptoms.?* The study supported targeted screening for mood disorders during hormonal
transitions.?' Residual confounding by sleep and metabolic factors remained possible.??

Bloch et al. confirmed abnormal mood responses to controlled hormonal manipulation
in women with prior reproductive mood disorders.? This study provided convergent evidence
for trait-level hormonal sensitivity.?> The results supported personalized risk stratification
based on reproductive psychiatric history.? Small sample size limited precision of effect
estimates.®

Across postpartum cohorts, Davis et al. and Meltzer-Brody et al. consistently
demonstrated that hormonal trajectories influenced depressive symptom onset and treatment
response.?® These studies reinforced the central role of neuroactive steroids in postpartum
depression.?® The therapeutic implications were underscored by favorable responses to
hormone-targeted interventions.? Access and cost considerations may limit widespread
implementation.?*

Deligiannidis et al. and Hantsoo et al. further elucidated the role of gamma-
aminobutyric acid—ergic modulation in hormone-related depression.?* Their findings linked
neurosteroid sensitivity to symptom severity across reproductive stages.? These mechanistic
insights aligned with emerging pharmacological strategies.?* Long-term safety data remain
limited.®

Recent studies by Li et al., Gordon et al., Petersen et al., and Epperson et al.
emphasized interindividual variability in hormonal sensitivity profiles.?®* These data suggested
that not all women experience uniform risk during hormonal transitions.?® The findings
supported a precision medicine approach to reproductive mood disorders.? Standardization
of hormonal assessment methods remains a challenge.?®

Overall synthesis revealed moderate certainty of evidence according to GRADE, with
consistency across observational and interventional studies.?® Heterogeneity in study design,
outcome measures, and hormonal assays limited quantitative pooling.?® Nevertheless,
convergent findings across reproductive stages supported a robust association between
hormonal changes and depressive disorders.?® These results have important implications for

screening and prevention strategies.?”

=

LUMEN ET VIRTUS, Sao José dos Pinhais, v. XVII, n. LVII, p.1-14, 2026

11



6 CONCLUSION

The present systematic review demonstrated a consistent association between
depressive disorders and hormonal changes across the female reproductive cycle. Evidence
from observational, longitudinal, and interventional studies indicated that periods of hormonal
fluctuation, rather than absolute hormone deficiency, are particularly associated with
increased vulnerability to depressive symptoms. This association was most evident during
the late luteal phase, the postpartum period, and the menopausal transition, supporting the
concept of hormonally sensitive depressive phenotypes.

From a clinical perspective, these findings highlight the importance of incorporating
reproductive stage assessment into the evaluation of depressive disorders in women.
Awareness of hormonally sensitive periods may facilitate earlier identification of at-risk
individuals and support more tailored monitoring strategies. Integrating hormonal context into
psychiatric assessment may improve diagnostic accuracy and optimize therapeutic decision-
making, particularly in women with prior reproductive mood disorders.

Despite growing evidence, several limitations persist within the current literature. Many
studies were limited by small sample sizes, heterogeneity in hormonal assays, variability in
diagnostic criteria, and short follow-up durations. Additionally, confounding psychosocial,
inflammatory, and metabolic factors were not consistently controlled, restricting causal
inference and generalizability.

Future research should prioritize large-scale, longitudinal studies with standardized
hormonal measurements and harmonized psychiatric outcomes across reproductive stages.
Investigations integrating neuroendocrine, immune, and genetic markers may further clarify
mechanisms underlying hormonal sensitivity. Randomized trials evaluating stage-specific
preventive and therapeutic interventions are also needed to strengthen clinical
recommendations.

In conclusion, depressive disorders in women are closely intertwined with hormonal
dynamics across the reproductive lifespan. An evidence-based, multidisciplinary, and
individualized approach that integrates psychiatry, gynecology, endocrinology, and primary
care is essential to address the complexity of hormone-related mood disorders and to

improve outcomes for women across all reproductive stages.
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