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Premenstrual exacerbation of an existing psychiatric disorder refers to the worsening of symptoms inherent to the condition during the premenstrual phase. Research consistently indicates that hormonal fluctuations during the menstrual cycle present a unique period of vulnerability for the onset or exacerbation of psychiatric symptoms, impacting diagnosis, risk assessment, and treatment. This review sought to elucidate the phenomenon of premenstrual exacerbation and its impact across a spectrum of psychiatric illnesses, including mood, anxiety, psychotic, obsessive-compulsive, personality, and trauma-related disorders. Despite the expanded research in recent years on premenstrual dysphoric disorder and premenstrual syndrome, premenstrual exacerbation remains underexplored and poorly defined. This review offers significant contributions to the diagnosis and management of psychiatric conditions, advocating for heightened awareness and novel treatment approaches in the context of premenstrual exacerbation.
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1 Introduction

There has been a growing recognition of premenstrual symptomatology and premenstrual disorders in recent years, particularly after premenstrual dysphoric disorder (PMDD) was added to the DSM-5 in 2013 (1). Premenstrual symptomatology includes emotional, behavioral, and physical symptoms during the luteal phase that resolve during the onset of menses (2). However, only a subset of these women fulfills the diagnostic criteria for premenstrual disorders, which include PMDD, Premenstrual Syndrome (PMS), and Premenstrual Exacerbation (PME) of underlying psychiatric disorders (1, 3, 4).

While research on PMDD and PMS has expanded, studies focusing on PME remain limited (5). PMDD and PMS are characterized by symptoms that emerge during the late luteal phase and abate following menstruation, with an absence of symptoms during the follicular phase. However, PME is characterized by the worsening of symptoms of another existing disorder during the premenstrual phase, and the symptoms of the existing disorder are still present throughout the entire menstrual cycle (3).

The prevalence of PME in psychiatric disorders remains poorly defined, likely due to the paucity of research and previous studies’ reliance on retrospective assessments, which are prone to inaccuracies. The diagnosis of PME, similar to PMDD and PMS, necessitates prospective symptom tracking across at least two symptomatic menstrual cycles to distinguish it from other conditions and to overcome the limitations of retrospective recall (3).

This review aims to elucidate the relationship between the menstrual cycle and exacerbations of psychiatric illnesses, including mood, anxiety, psychotic, obsessive-compulsive and related disorders, personality disorders, and trauma and stressor-related disorders. Improved understanding of exacerbations of psychiatric illnesses across the menstrual cycle can ultimately improve the diagnosis, risk assessment, and treatment/management in affected individuals.




2 Mood disorders



2.1 Major depressive disorder



2.1.1 Prevalence

Analyses under the NIMH Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study showed that 64% of premenopausal women with major depressive disorder (MDD) seeking treatment in primary care and psychiatric settings reported premenstrual worsening of their depression (6). This significant figure, however, is derived from retrospective symptom reports, which are susceptible to recall bias, underscoring the necessity for prospective symptom evaluation across at least two symptomatic menstrual cycles for accurate diagnosis of PME. Notably, PME was linked to older age and a higher rate of familial history of depressive disorders and bipolar disorder (7). Aside from specifically PME of MDD, Payne et al. found that more women with MDD are more likely to experience premenstrual or menstrual mood changes compared to those without MDD, highlighting the complex interplay between menstrual cycle phases and mood disorders (8).




2.1.2 Course

Research studies have shown that PME of MDD leads to longer index episodes, more anxiety, and shorter time to relapse after remission (6, 7, 9). The STAR*D trial also showed that women reporting PME were more likely to report physical complaints such as leaden paralysis, gastrointestinal complaints, and psychomotor slowing (6), alongside a greater prevalence of comorbid medical conditions and diminished physical health (7). These women were also less likely to endorse blunted mood reactivity (6).




2.1.3 Treatment

Management of PME in MDD poses unique challenges, as standard antidepressant regimens may not adequately address premenstrual symptom flare-ups. In one small double-blind pilot study, variable dosing of sertraline was found to resolve PME of MDD, with an improvement in difference in scores in depression scales between the luteal and follicular phases when sertraline was increased premenstrually (10). However, the evidence base for this approach remains limited, with few studies supporting the efficacy of premenstrual dosage adjustments in antidepressant therapy (11).

Other studies have also evaluated the efficacy of treatments for PMDD in treating PME of MDD, such as augmentation of antidepressants with combined oral contraceptives or suppression of ovulation with gonadotropin hormone-releasing hormone (GnRH) agonists have had conflicting results (12–14).





2.2 Bipolar disorder



2.2.1 Prevalence

In retrospective studies, 64-68% of women reported menstrual cycle-related mood changes, while 44-65% of women in prospective studies reported menstrual cycle-related mood changes (15, 16).




2.2.2 Course

The mood changes associated with the menstrual cycle include depressive symptoms as well as hypomanic or manic symptoms (16). Notably, these fluctuations are not confined to the premenstrual phase but span various stages of the cycle, including ovulation and menstruation (16). Emerging data suggest that premenstrual exacerbation (PME) of bipolar disorder may signal a more challenging disease trajectory, characterized by heightened symptom intensity, reduced intervals to relapse, and increased disruption of daily functioning (16, 17).

There is some evidence to suggest that women are more likely to experience rapid-cycling bipolar disorder, and one hypothesis is that this is due to mood changes secondary to hormonal changes during the menstrual cycle. One study reported that women exhibited large mood fluctuations more frequently than men (15). Rasgon et al. found that a majority of women not taking hormonal contraception reported significant mood changes across the menstrual cycle, though not in any particular direction (17). However, other studies have found no significant change in mood scores across different phases of the menstrual cycle in women with rapid-cycling bipolar disorder (18, 19), or bipolar disorder (20), while others found differences in other phases such as the menstrual phase or follicular phase. These variations make it difficult to understand the pathophysiology behind PME of bipolar disorder.




2.2.3 Treatment

The therapeutic approach to managing PME in bipolar disorder remains underexplored, especially concerning the adjustment of psychotropic medication dosages in response to menstrual cycle phases. However, Robakis et al. found that women taking gamma-aminobutyric acid-A (GABA-A) receptor modulators such as the mood stabilizer lamotrigine had less fluctuation in mood within and across menstrual cycle phases; when combined with hormonal contraception, these medications resulted in improved mood ratings in women with bipolar disorder (21). It is possible that GABA-A receptor modulators could act synergistically with hormonal contraceptives to further target mood symptoms in bipolar disorder (21). There is no empirical data supporting augmentation with an SSRI for treatment of PME in bipolar disorder.





2.3 Anxiety disorders



2.3.1 Prevalence

Nillni et al. (22) observed an increase in both the frequency and severity of panic attacks, as well as heightened anxiety and affective symptoms during the premenstrual phase among women with panic disorder (PD), based on retrospective assessments (22). However, when assessed prospectively with daily reports, results were mixed. Some studies reported increased panic attacks and anxiety symptoms during the premenstrual phase, as well as higher Social Avoidance and Distress (SADS) suicidality scores; however, other prospective PD studies found no differences in symptoms across menstrual phases (22–25). Likewise, one study found that women with PD exhibited greater skin conductance levels during anxiety-provoking trials, but no changes in self-reported anxiety when compared to women without PD during the premenstrual phase (26).

Similar mixed patterns have been noted among women with generalized anxiety disorder (GAD) and social anxiety disorder (SAD). Nillni et al. (22) found that approximately 45% of women with GAD retrospectively reported more severe social anxiety and avoidance symptoms during the premenstrual phase, as did women with comorbid GAD and premenstrual syndrome prospectively (24). In contrast, Li et al. (2020) found an increase in repetitive negative thinking (RNT), a key element in the development and maintenance of anxiety, in women with GAD during the mid-luteal phase, but no changes in other GAD symptoms (27). One study found that a subgroup of women with SAD reported more anxiety and avoidance in the premenstrual phase (27, 28). However, findings from prospective studies are more limited, and thus these conclusions are more consistently demonstrated in studies assessing anxiety symptomatology retrospectively (22, 25). Similarly, studies have demonstrated inconsistent findings in cortisol responses following administration of the Trier Social Stress Test (TSST) across menstrual cycle phases (22).




2.3.2 Course

Nillni et al. (22) reports results consistent with prior reviews which theorize that the rapid decline in ovarian hormones could lead to decreased levels of GABAergic neurosteroids, thus altering the anxiolytic function of GABA-A receptors and exacerbating anxiety symptoms premenstrually (22, 25, 27). Another proposed mechanism is that adrenal steroids, such as dehydroepiandrosterone (DHEA), which antagonize GABA-A receptors compete with low levels of allopregnanolone, a progesterone metabolite that normally acts as a positive modulator on the GABA-A receptor, to increase anxiety and post-traumatic stress disorder (PTSD) symptoms (22, 27).




2.3.3 Treatment

Heightened RNT in the luteal phase in women with GAD may correspond with increased susceptibility for the development of or relapse of anxiety disorders. Li et al. (2020) proposed therapy-based interventions to target RNT in women with GAD, such as rumination-focused CBT and traditional CBT. Otherwise, treatment options remain limited for PME of anxiety disorders.





2.4 Psychotic disorders



2.4.1 Prevalence

The exacerbation of psychotic disorders with reproductive events such as childbirth has been well-documented, while PME of psychotic disorders has been less well-studied. Gleeson et al. (29) found that 32.4% of women with a schizophrenia-spectrum disorder reported fluctuations of psychotic symptom severity across their cycle (29). Hsiao et al. (24) found that 20% of women fulfilled the definition of PME of schizophrenia (24).




2.4.2 Course

Emerging research suggests a potential role for estrogen in modulating the course of schizophrenia, highlighting gender differences in disease onset, symptomatology, and treatment response. Women tend to exhibit a later disease onset and a higher prevalence of affective symptoms compared to men (29, 30). One hypothesis for these gender differences includes a possible neuroprotective function of estrogen against psychotic symptoms (31), suggesting that low estrogen leads to increased vulnerability to psychosis. Bergemann et al. found that 60% of women with schizophrenia in their study had estradiol serum levels below 30 pg/mL in the follicular phase and below 100 pg/mL in the periovulatory phase (32). Other studies also report that women with schizophrenia have lower estrogen levels compared to normal reference range and also experience menstrual irregularities, though it is difficult to ascertain whether such menstrual irregularities are due to antipsychotic-induced hyperprolactinemia (33, 34).

This effect has been suggested in men as well, with one study demonstrating that estradiol concentrations were inversely correlated with negative symptoms in male patients (35). In addition to this, female schizophrenic patients often have worsening symptoms premenstrually, when estrogen levels are lower (36). Case reports for psychotic symptoms during the premenstrual phase with cessation of symptoms at the onset of menstruation could further support this hypothesis (37). However, this estrogen hypothesis of schizophrenia remains somewhat controversial.

One systematic review and meta-analysis showed that the rate of admissions for women with schizophrenia during the perimenstrual phase was 1.48 times higher than expected (95% CI: 1.31-1.67) (38), suggesting that psychotic symptoms worsen perimenstrually.




2.4.3 Treatment

The treatment of PME in psychotic disorders poses unique challenges. Unlike mood disorders where variable dosing of antidepressants may be beneficial, adjusting doses of antipsychotics, particularly those that raise prolactin levels and subsequently lower estrogen, may not be as straightforward due to the potential exacerbation of symptoms (39). Gattaz et al. (40) found that women who were admitted during phases of the menstrual cycle with low estrogen levels required lower effective doses of antipsychotic medications (40).

Adjunctive estrogen therapy has shown promise in improving outcomes for women with schizophrenia. A randomized, double-blind study comparing women treated with adjunctive transdermal estradiol for 28 days vs. placebo showed that those with adjunctive estradiol had significantly reduced positive and general psychopathological symptoms (41). Similar superiority has been shown with ethinyl estradiol as an adjunct to haloperidol for eight weeks in another double-blind, placebo-controlled trial (42). This effect has also been demonstrated in men, with a randomized placebo-controlled trial in 53 men showing a more rapid reduction in pathology when men with schizophrenia were treated with estradiol as an adjunct to atypical antipsychotic treatment for 14 days, with a reflected increase in serum estrogen levels (43). This effect in men suggests an effect of estrogen on psychopathology rather than an effect related to changes in ovulation. However, other studies have shown variable effects of estrogen supplementation for psychotic symptoms, possibly suggesting an individual variability for response to estrogen supplementation (34, 44, 45).

For women with PME of schizophrenia, adjunctive estradiol therapy premenstrually should be considered and further evaluated. In addition to this, further research should be conducted on the utility of selective estrogen receptor modulators in the treatment of PME of schizophrenia-spectrum disorders.





2.5 Personality disorders



2.5.1 Prevalence

Recent research underscores the heightened sensitivity of individuals with borderline personality disorder (BPD) to hormonal fluctuations. Eisenlohr-Moul et al. (46) reported that a significant majority (73%) of unmedicated women with BPD experienced clinically significant PME of emotional symptoms, including but not limited to depression, anxiety, and irritability (46, 47). Notably, the timing of symptom onset varies, with high-arousal symptoms such as irritability and anger intensifying during the luteal phase and peaking premenstrually, whereas low-arousal symptoms like depression emerge closer to menstruation and persist into the follicular phase (46–48). Similarly, a group of undergraduate females with elevated trait BPD features endorsed the most symptomatology during the mid-luteal and perimenstrual phases (46, 47, 49).




2.5.2 Course

Peters et al. (2019) proposes the most likely mechanism for onset of high-arousal symptoms during the luteal phase is an alteration of the GABA-A receptor which reverses the typical positive effects of GABAergic progesterone metabolites such as allopregnanolone, and mimics the onset of PMDD, likely sharing a similar pathophysiology (46, 47). However, low-arousal symptoms of BPD demonstrated PME with later onset in the menstrual cycle (MC) and more prolonged elevation, which is unlike the rapid resolution of PMDD symptoms in conjunction with the follicular phase, likely suggesting a different mechanism of action (46, 47). Another proposed theory for PME of low-arousal symptoms is that women with BPD may have greater serotonergic sensitivity to fluctuations in ovarian steroid hormones (47) In addition, studies have observed a greater proportion of and more lethal suicide attempts occurring in the early follicular phase, when ovarian steroids are at their lowest (47).




2.5.3 Treatment

To date, no pharmacological interventions have been specifically designed to target PME in BPD. However, the use of SSRIs during the luteal phase has demonstrated reduction of some PMDD symptoms, suggesting potential benefits for managing high-arousal symptoms in BPD (47, 48). Although studies have shown oral contraceptives to be beneficial for PMDD, they have been found to worsen symptoms in women with BPD and warrant further research (47, 48). Other studies have preliminarily demonstrated that stabilization of ovarian steroid hormones in a sample of women with suicidal ideation reduced PME of low-arousal symptoms (47, 48). Finally, non-pharmacological interventions can also be implemented such as cycle-tracking to increase awareness and develop appropriate coping strategies, ideally being combined with therapy modalities such as dialectical behavior therapy (DBT) (46–48).





2.6 Obsessive-compulsive disorder and related disorders



2.6.1 Prevalence

PME of obsessive-compulsive disorder (OCD) has been retrospectively reported in 20-42% of women (47, 50). One prospective study found that there was an increase in symptoms during the premenstrual phase compared to mid-cycle (50).




2.6.2 Course

The severity of OCD symptoms has been linked to reproductive cycle events characterized by low estrogen levels, such as the postpartum period and menarche (50). Forray et al. found that women who experienced OCD onset in the perinatal period and perinatal worsening of OCD were more likely to have PME of OCD symptoms compared to those who denied OCD onset related to pregnancy (65% vs. 39.3%, p = 0.047) (51). This phenomenon may be underpinned by serotonergic dysregulation, exacerbated by the hormonal shifts of the menstrual cycle (52, 53).

There is also limited evidence to suggest that OCD symptoms fluctuate throughout the menstrual cycle (54). Women with PME of obsessive-compulsive symptoms had a statistically higher frequency of suicidal ideation, suicide attempts, and higher scores on the Beck Depression Inventory (55). These women were also more likely to have current use of selective serotonin reuptake inhibitors (SSRI), lifetime use of mood stabilizers, and sexual/religious obsessions (55).




2.6.3 Treatment

The limited evidence available underscores a significant gap in our understanding and management of menstrual cycle-related symptom fluctuations in OCD.





2.7 Trauma and stressor-related disorders



2.7.1 Prevalence

Research on PME of trauma and stressor-related disorders is limited. Preliminary reports suggest an increase in PTSD symptoms during the premenstrual and menstrual phases (56).




2.7.2 Course

Emerging research indicates that women with PTSD may experience heightened fear-related and avoidance symptoms premenstrually and during menstruation (56). Studies have also shown that intrusive flashbacks could be exacerbated during different phases of the menstrual cycle, though studies show differing phases where flashbacks were worse (56–58).




2.7.3 Treatment

Studies evaluating the treatment of possible PME of trauma-related disorders symptoms remain limited.






3 Discussion

This review has sought to elucidate the phenomenon of PME and its impact across a spectrum of psychiatric illnesses, including mood, anxiety, psychotic, obsessive-compulsive disorders, personality disorders, and trauma-related disorders. It emerges that a subset of women exhibits a heightened sensitivity to the normal fluctuations of ovarian steroid hormones, leading to PME of symptoms inherent to their psychiatric condition. Research consistently indicates that hormonal fluctuations during the MC present a unique period of vulnerability for the onset or exacerbation of psychiatric symptoms. Notably, PME appears to affect certain disorders more profoundly, suggesting the involvement of distinct neurological and psychological mechanisms (25, 46). Despite these findings, the impact of menstrual cycle-induced hormonal changes on the diagnosis and management of psychiatric disorders remains largely underappreciated (25).



3.1 Limitations

There are numerous limitations that hinder the ability to conduct robust research on the prevalence of PME of pre-existing psychiatric disorders (25). Many current studies rely on the use of retrospective assessment of PME which is limited by participants’ memory and potential biased recall. The prospective assessment of symptoms is considered the gold standard, via data collection throughout the entirety of the MC (25, 27). In addition, there are potential effect modifiers that may be difficult to completely eliminate: the effect of psychotropic medication on hormonal fluctuations as well as the role of the MC on drug absorption and metabolization, usage of hormonal contraception, and inpatient treatment settings which may bias towards a treatment effect (25). Therefore, study results should be interpreted in light of these modifiers. Future studies should aim to implement standardized menstrual phase definitions, hormonal assays to verify cycle phase, a minimum observation period of three menstrual cycles, prospective symptom measurement, characterization of participants’ reproductive status (naturally cycling, pregnant, menopausal), and larger sample sizes (25, 27). Future areas of study include the role of testosterone in premenstrual exacerbation of psychiatric disorders as well as randomized trials clarifying the efficacy of hormonal treatments and contraceptives for PME of psychiatric disorders.




3.2 Implications

Overall, there remains a lack of robust evidence into PME of known psychiatric disorders. Recognizing PME is crucial, as fluctuations in symptom severity related to the MC can significantly affect diagnosis, risk assessment, and treatment planning (25). The persistence of symptom exacerbation throughout the MC, despite pharmacological intervention, calls for a reevaluation of existing treatment paradigms (25). Preliminary findings suggest that certain disorders, particularly mood disorders and borderline personality disorder, exhibit a higher sensitivity to PME, warranting more frequent screening and tailored management strategies (25). Finally, psychopharmacologic and psychosocial treatment modalities to address PME are vastly understudied, but many existing interventions such as CBT and DBT may be used to target certain symptoms (47).
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