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KEY POINTS 

« Depression is a prevalent, disabling condition. 
« Midiife women are more vulnerable to develop depression (new onset or recurrent), often 

associated with vasomotor symptoms and sleep problems. 
« Therapies should be tailored to alleviate all these symptoms and improve quality of life, 

while taking into consideration pharmacologic, behavioral, and/or hormonal options. 

INTRODUCTION 

The impact of mental illnesses (including substance use disorders) on the overall 

health of individuals and the society at large can no longer be disregarded or mini- 

mized. Recent estimates indicate that at least 1 billion individuals worldwide are 
affected by mental ilinesses, a staggering number that represents approximately 

15% of the world’s adult population.’” Depression is the most prevalent, disabling 
condition among all mental illnesses. The World Health Organization estimates that 
300 million people suffer from depression worldwide, resulting in significant costs 

for individuals, their families, and their communities.” 

Throughout the course of the COVID-19 pandemic, we have witnessed a dramatic 

increase in the prevalence of mental illnesses across all ages, with particularly high 

rates of depression, anxiety, and substance use disorders among both men and 
women. Data suggest that such increase was multifactorial, likely linked to the disrup- 
tion of social support systems that are integral components of mental health services, 

the consequences of prolonged social isolation, financial concerns, food insecurity, 

grief, and bereavement, among others.* 
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The enduring, adverse effects of COVID-19 on mental health of women across the 

lifespan will be examined for years to come; it is unquestionable though that women’s 

mental health has been affected during the pandemic, with systematic reviews already 

signaling higher rates of depression and anxiety in women compared with men.* For 

example, increased rates of anxiety and depression were documented among women 
who experienced pregnancies or a postpartum period during the COVID-19 
pandemic, particularly when subjected to social restrictions and prolonged lock- 

downs.” Elderly women also experienced the impact of the pandemic on various as- 

pects of their health and well-being, including limited access to care (ie, getting routine 

care or timely access to appointments), difficulties in renewing prescriptions, or having 

access to in-person caregivers.® 
Overall, it has been long known that women are more affected by depression and 

anxiety than men, with a 1.5- to 2.0-fold increased risk (point prevalence) for either 

of these disorders. The burden and disability associated with these conditions have 

also grown disproportionally among women over the past few decades.’ Clinicians 

and researchers have documented an increased risk for developing depression 

(new onset and/or recurrent) among some women at certain points in time across their 

reproductive life cycle. This observation has led to the conceptual framework of repro- 
ductive-related windows of vulnerability for depression. Essentially, hormonal changes 
could be contributing to the emergence of mood symptoms and/or influencing their 

clinical presentation and severity. This would be the case, for example, of women 

experiencing mood symptoms and dysphoria during the luteal phase of their men- 

strual cycles, the emergence of depressive symptoms during puerperium or depres- 
sion associated with the menopausal transition.” 

The worsening of other mental health conditions has been associated with periods 

of intense, sometimes chaotic hormonal changes across the female lifecycle. Premen- 

strual worsening of symptoms has been documented among women with diagnosis of 

anxiety disorders, psychotic disorders, depression, and borderline personality disor- 

der®?; suicidality can also increase premenstrually.’® 
During the midlife transition, women may experience the compounding effects of 

psychological stressors and physical changes, the latter including metabolic issues, 

cardiovascular diseases, diabetes, osteoporosis, osteoarthritis, chronic pain, and so 

forth. In addition, the emergence of menopause-related problems such as vasomotor 

symptoms (VMS) and sleep disruptions may ultimately affect a woman’s quality of life 
and overall functioning.''* 

Menopause and Depression 
  

Depressive symptoms are characterized by low mood, reduced motivation, poor 

engagement in usual activities, limited enjoyment, and disrupted sleep; depressive 

symptoms seem to increase during the menopause transition and are often associ- 

ated with psychosocial impairment and poorer quality of life."*"'® A high prevalence 
of depressive symptoms among midlife women has now been confirmed by cross- 

sectional and longitudinal studies, even among those who had never been diagnosed 

with depression before. Major depressive episodes (MDDs), although less common 

than depressive symptoms, are also more commonly observed during midlife years. 

Previous studies indicated a 2- to 4-fold increased risk for MDD during the menopause 
transition compared with the premenopausal or postmenopausal years. The occur- 
rence of depression (rather than depressive symptoms) was documented in cohort 

studies that followed women throughout the menopause transition and early postmen- 

opausal years, and the increased risk was particular high for recurrent depressive ep- 

isodes, that is, among those with prior history of depression.'”"'®
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One could examine the occurrence of depression (MDD or depressive symptoms) 

during midlife years through the lens of 2 clusters of factors: continuum-related factors 

and window-related factors. Continuum-related factors are those that are pervasive in 

nature and may “follow” a woman throughout her life journey —they include socioeco- 

nomic conditions, psychosocial stressors, and their overall health, just to name a few. 

The strongest predictor for the occurrence MDD during midlife years is, however, a 
previous diagnosis of MDD, which means depression is more likely to reoccur during 

midlife years, rather than emerging as a new condition, for the first time. 

Window-related factors are, on the other hand, more time related or context related; 

they are usually understood as mediating or precipitating factors for the occurrence of 

MDD among midlife women. Among window-related factors we consider the occur- 
rence of significant hormone variations and the emergence of menopause-related 
symptoms (sleep problems, vasomotor symptoms); the experience of stressful life 

events, particularly when those occur closely in time to the menopause transition; 

and the presence of chronic medical conditions that might worsen during midlife 

years.'%~?* Health care professionals should be able to recognize moderating (contin- 
uum-related) and mediating (window-related) factors in order to better prevent, detect, 

and/or effectively treat depression during midlife years and beyond. 

The Effects of Estrogen on Mood 
  

Estrogen (E) has neuromodulatory effects, primarily through its interactions with 

monoaminergic systems that involved in mood regulation, such as serotonin (5-hy- 

droxytryptamine [5-HT]) and noradrenaline (NE). Such effects are, overall, deemed 
to be beneficial to mood.”*” The administration of estradiol (E2), for example, may 

result in a net increase in 5-HT synthesis; this increase occurs through various mech- 

anisms, including the reduction of enzymes involved in 5-HT degradation and an in- 

crease in tryptophan hydroxylase, the enzyme that is necessary for serotonin 

synthesis. Estradiol also increases 5-HT availability by downregulating 5HT+, auto- 

receptors and upregulating 5HT,, receptors in the synaptic cleft, thus increasing 5- 
HT availability for postsynaptic transmission.?®?* 

Estrogen also increases NE synthesis through similar mechanisms to those 

described for serotonin and likely has neuroprotective effects by stimulating the 

release of brain-derived neurotrophic factor.*:! 
Consistent with the aforementioned neuromodulatory effects of E2, there are now 

several studies that correlate intense fluctuations in E2 levels with the development 
of perimenopausal depression. There are at least 3 studies that documented a rela- 

tionship between greater, wider fluctuations in E2 levels and an increased risk for 

developing depressive symptoms.?'> Schmidt and colleagues also demonstrated 
such association in an experiment in which they produced an E2 withdrawal after 

administering E2 (transdermal) to women with a history of perimenopausal depression 

that had been responsive to E2.%% 
The GABAergic deficit hypothesis for depression has gained increasing attention. 

The serotonergic and GABAergic systems are known to be interconnected; with 

that, it has been postulated that deficiencies in GABAergic neural inhibition could 

contribute to the occurrence depressive symptoms across a woman’s reproductive 

life cycle; conversely, the restoration of the GABAergic neurotransmission could pro- 
duce antidepressant effects—this seems to be one of the plausible mechanisms for 

the antidepressant effects exerted by estrogen and allopregnanolone (ALLO).** 

There is now strong evidence suggesting a mediating effect of ALLO (ie, heightened 

sensitive to ALLO fluctuations) for the association between changes in reproductive 

steroid hormones and mood in the context of PMDD** and postpartum depression.®® 
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However, it has yet to be determined the extent to which a similar sensitivity may play 

a role in the development of perimenopausal depression. In one study involving late 

perimenopausal and early postmenopausal women (n = 140), a negative correlation 

was found between serum ALLO levels and feelings of guilt among the early postmen- 
opausal women, likely coinciding with a hypogonadal state.*® 

Estrogen-Based Therapy for Depression 
  

Despite accumulated, preclinical evidence demonstrating the antidepressant proper- 
ties of estrogen therapy (ET), its use in clinical practice has been limited. Two random- 
ized controlled trials®’** demonstrated the efficacy and safety of transdermal 

estradiol for the treatment of MDD and led to the inclusion of E2 therapy into the 

2016 Clinical Guidelines of the Canadian Network for Mood and Anxiety Treatments. 

(CANMAT), as a second-line treatment (level 2) for the management of MDD during 
perimenopause.® Both studies used standardized procedures to confirm the diag- 
nosis of depression and to properly characterize menopausal staging; antidepressant 
effects were significant—similar to those observed with conventional antidepres- 

sants—and mood improvements were documented among women with new or recur- 

rent depression, with and without concomitant vasomotor symptoms. Itis important to 

note that the use of similar intervention (transdermal E2) for depression in late post- 
menopausal women failed to show positive results,’ reinforcing the notion that the 
menopause transition might be not only a critical window for the occurrence of 

depression but a window of opportunity for the antidepressant use of ET.*' It is unde- 

niable, however, that the knowledge dissemination regarding the promising antide- 

pressant benefits of E2 therapy for midlife depression and the development of 
further clinical investigations in this field were for years curtailed by the negative views, 

lack of nuanced analyses, and misconceptions on estrogen therapies that were gener- 
ated by the Women’s Health Initiative study; some of these misconceptions have 

lasted for a decade, despite numerous efforts by clinicians and researchers to provide 

some context to the study analyses and their limitations.** 

Estrogen has been studied as a prophylactic approach to prevent the development 

of depressive symptoms in midlife women.** The use of transdermal estradiol (100 pug) 
plus intermittent oral micronized progesterone for 12 months led to a reduction in the 
risk of developing depressive symptoms compared with the use of placebo (32.3% vs 

17.3%, respectively), when administered to women in early perimenopause. Interest- 

ingly, prophylactic E2 effects were more pronounced among women who had expe- 

rienced stressful life events in the preceding 6 months of the study. 
Based on existing data and accumulated clinical experience, it is reasonable to 

consider E2 as part of the treatment armamentarium for midlife depression; clinicians 
should consider a brief trial with E2 (4-6 weeks), particularly for women in the meno- 

pause transition who present with depressive symptoms and concomitant VMS. The 

evidence is also supportive of the use of transdermal E2, rather than other formula- 

tions or routes of administration. The use of E2 should be considered as an option 

for symptomatic midlife women suffering from depression who are unable or unwilling 

to initiate treatment with antidepressants or other therapies.”" 

Menopause, Anxiety, and Estrogens 
  

Despite being identified as a significant contributing factor to poorer quality of life and 
impaired functioning among midlife women, anxiety does not often receive the same 

attention of studies and clinical trials compared with that dedicated to depression. 

Longitudinal studies revealed an increase of anxiety and its various components 

(eg, irritability, nervousness or tension, fearfulness, and heart racing) across different
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menopausal staging. In the SWAN study, women with high anxiety at baseline (ie, pre- 

menopausal) experienced a peak in anxiety during late perimenopausal years, with a 

subsequent decline in the postmenopausal period; anxiety was experienced by 

women even in the absence of other menopause-related symptoms, which reiterates 

the importance of proper screening and disease awareness among clinicians.* 
For a significant number of midlife women, anxiety is strongly associated with the 

presence and severity of hot flashes. In the Penn Ovarian Aging Cohort, somatic anx- 

iety (eg, chest pain, fatigue, dizziness) was found to be significantly associated with 

hot flashes in the menopause transition, even after adjusting for factors such as 

age, menopausal staging, reproductive hormone levels, history of depression, and 

others. Importantly, somatic anxiety preceded the occurrence of hot flashes.’® A 
recent Japanese study also revealed independent associations between VMS and 
anxiety and distressing burden caused by rapid or irregular heartbeats (palpitations).*® 

The association between E2 fluctuations and symptoms of anxiety and anhedonia 

were examined in a recent study in which 73 women (aged 49 + 3 years) were submit- 

ted to a social anxiety test (Trier social stress tests [TSST]) at study entry, at week 8 
and week 16. Study participants were randomly assigned to receive 8 weeks of trans- 
dermal estradiol (0.1 mg per24 hours) or placebo. Hormone measurements were 
collected for 8 weeks before the treatment allocation (E2 or placebo) and throughout 

the experiment. Greater E2 fluctuations over the initial 8-week period (ie, before treat- 

ment allocation) predicted the presence of greater symptoms of anxiety and a higher 

cortisol reactivity to TSST. Moreover, transdermal E2 was effective inimproving symp- 

toms of anxiety and anhedonia. Therapy with E2 was particularly helpful for those who 
exhibited high baseline E2-anxiety sensitivity. If further confirmed, this intervention 
could be particularly beneficial for midlife women with somatic symptoms and for 

those who seem to be more vulnerable to develop anxiety in the context of E2 

fluctuations.*” 

Managing Midlife Depression—a Treatment Framework 
  

Antidepressants and behavioral interventions remain the first-line treatment of depres- 
sion across the life span. The use of antidepressants should be prioritized for women 

who experienced multiple depressive episodes in the past (ie, not exclusively hormone 

related) and/or those reporting severe depressive symptoms, functional impairment, 

or suicidal ideation. 
A frequently asked question by patients and health care providers is whether there 

could be a preferred option or choice of a particular agent for the management of 

depression in midlife women; to address this question, an important distinction needs 

to be made between new-onset and recurrent episodes. For recurrent episodes, a 

previous response to a specific antidepressant (agent, class) should influence the de- 

cision on what to try first—if a particular medication was helpful in the past, this should 

be considered. For those who are experiencing depression for the first time during 
midlife years, those who are treatment-naive, or those presenting with partial or no 

response to antidepressants in the past, there is evidence of the efficacy and safety 

of various agents—at usual doses compared with other stages in life. That includes 

the use of fluoxetine, sertraline, venlafaxine, citalopram, escitalopram, duloxetine, 

desvenlafaxine, and vortioxetine for depressed, menopausal women.""*® Overall, 
there no evidence to support a superior efficacy of a particular antidepressant agent 
or class over the others for the management of midlife depression. In a randomized, 

double-blind study of postmenopausal women (aged 40-70 years) with diagnosis of 

MDD, both desvenlafaxine (100-200 mg/d) and escitalopram (10-20 mg/d) led to sig- 

nificant and comparable results, either after an 8-week acute treatment or during a 6- 
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month continuation phase. These results did not support the hypothesis that serotonin 

and norepinephrine reuptake inhibitors (SNRIs) could have an efficacy advantage for 

the treatment of MDD in postmenopausal women.>® The study, unfortunately, did not 

include more accurate information on time since menopause to better explore the hy- 

pothesis that the lack of superior efficacy of an SNRI over an selective serotonin reup- 
take inhibitor observed in this study could have been due to the timing of the 
antidepressant intervention—that is, depressive women in the menopausal transition 

and early postmenopausal years could have benefited more from SNRIs due to the 

occurrence of wide estrogen fluctuations during this period and the putative impact 

of these hormone changes on mood and behavior. 

In one recent study, venlafaxine was found to be superior to fluoxetine for the treat- 
ment of MDD in postmenopausal women (average 57 years of age); the study, howev- 
er, include a wide dose range for venlafaxine (75-225 mg/d) and fluoxetine (20-60 mg/ 

d), which could have affected both norepinephrine effects of venlafaxine (when admin- 

istered at lower doses) and the tolerability of fluoxetine (when used at higher doses).” 

Information on tolerability should be part of the discussion for the selection of anti- 
depressants for midlife women, particularly when sexual dysfunction and changes in 
weight are of concern. Existing data on the efficacy of some agents for menopause- 
related symptoms (VMS, pain, disrupted sleep) and quality-of-life improvement could 

also help guide clinicians. Drug-drug interactions need to be considered, given that 

perimenopausal and postmenopausal women tend to be on multiple medications 

for comorbid conditions.”* 
Behavior-based interventions such as cognitive behavioral therapy (CBT) have 

shown to be effective not only for depression but also for the management of other 
menopause-related problems, including anxiety, sleep problems, and VMS.>%%9 Evi- 

dence shows that patients are more likely to adhere to treatments and have more 

favorable outcomes when provided with choices to pursue medication, behavioral 

therapies, or both.%® 

y-Aminobutyric Acid Type A Modulators 
  

With the increasing evidence of the role of GABAergic systems for the development of 

depression and anxiety, a greater attention has been paid to the potential value of neu- 

rosteroids such as allopregnanolone for the management of these conditions, given it 

can positively modulate y-aminobutyric acid type A (GABAA) receptors. Enhancing 

the inhibitory effects on GABAA receptors may lead to rapid decreases in anxiety 
levels and reduction in depression symptoms. 

‘Among those, zuranolone and brexanolone are promising treatments due to their ef- 

fects as positive allosteric modulators of GABAA receptors—brexanolone is already 

Food and Drug Administration-approved for the management of postpartum depres- 

sion,®" whereas zuranolone is in late stage of clinical development.® It remains to be 
seen whether the antidepressant properties of GABAA modulators will be further 
applied to midlife-related mood and anxiety symptoms. 

SUMMARY 

The transition to menopause and early postmenopausal years may be quite chal- 
lenging for some women, with the increased risk for developing depressive symptoms 
(new, recurrent) and anxiety, along with vasomotor complaints, sleep problems, and 

other menopause-related health conditions. It is fundamental that health professionals 

providing care for women during midlife years are prepared to recognize this window 

of vulnerability and to manage it accordingly. Importantly, neither depression nor
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anxiety during midlife years should be managed in isolation. Sleep problems, cognitive 

complaints, sexual dysfunction as well as the occurrence of context-related life 

stressors should be taken into consideration for the development of comprehensive, 
effective treatment plans. 

It is now well established that estrogen plays an important neuromodulatory role— 
on the one hand, E2 fluctuations may contribute to the emergence of depression and 
anxiety symptoms; on the other hand, E2-based therapies may in fact alleviate these 

conditions, particularly when administered to symptomatic women in the menopausal 

transition and early postmenopausal years and/or experiencing increasing anxiety and 

stress during times of intense E2 fluctuations. 

Antidepressants and behavioral therapies remain, however, the treatments of 

choice for depression and anxiety across the life span, including midlife years. 

CLINICS CARE POINTS 

« Some women may experience a ‘window of vulnerability” for the development of mood and 
anxiety symptoms during the menopause transition. 

« The presence and severity of vasomotor symptoms, sleep disturbances and cognitive changes 
should be taken into consideration when reviewing treatment options for symptomatic 
midlife women suffering from depression. 

« Evidence-based treatments include pharmacologic, hormonal and behavioural options; 
treament should be tailored to patients' needs, taking into account efficacy, safety and 
tolerability. 
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