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Abstract
Marked alterations in the normal female hormonal milieu in the perimenopausal 
period significantly affect women’s health, leading to decreased well-being, 
psychological distress, and impaired quality of life. Common menopausal symp-
toms include hot flashes, sleep and mood changes, fatigue, weight gain, and 
urogenital disturbances. Clinicians often neglect mood swings and disrupted 
sleep, although those can significantly limit the productivity of women and 
impair their cognitive function and mental health. Evidence-based management 
should include a personalized, holistic approach to alleviate symptoms and 
careful consideration of the risks vs benefits of hormone replacement therapy 
(HRT), with due consideration of personal preferences. A research paper in the 
recent issue of the World Journal of Psychiatry by Liu et al investigated the role of 
HRT in altering mood changes and impaired sleep quality in menopausal women, 
which helps us to understand the benefits of this treatment approach.
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Core Tip: A structured and scientifically tailored approach is needed to provide safe and effective relief from menopausal 
symptoms, retrieve previous quality of life, and avoid complications in menopausal women. Postmenopausal hormone 
replacement therapy (HRT) is an important therapeutic option not only to alleviate menopausal symptoms but also to 
improve general, musculoskeletal, and emotional health. Liu et al investigated the role of HRT in altering the mood changes 
and sleep hygiene of menopausal women in a research paper in the recent issue of the World Journal of Psychiatry, the 
theme of this editorial.

Citation: Borozan S, Kamrul-Hasan ABM, Pappachan JM. Hormone replacement therapy for menopausal mood swings and sleep 
quality: The current evidence. World J Psychiatry 2024; 14(10): 1605-1610
URL: https://www.wjgnet.com/2220-3206/full/v14/i10/1605.htm
DOI: https://dx.doi.org/10.5498/wjp.v14.i10.1605

INTRODUCTION
Menopause is a physiological state most women attain in their middle age, with significant changes in their hypo-
thalamic-pituitary-gonadal axis function and the neurohormonal milieu. These biological changes are associated with a 
variety of clinical problems in females, including physical ill-health and alterations in emotional health. The perimeno-
pausal state is found to be associated with significantly higher risks for mood changes and symptomatic depression, 
resulting in impaired physical and emotional quality of life (QoL), as reported by multiple studies[1-3].

The perimenopausal state can also grossly alter the normal sleep-wake cycles in a high proportion of females, further 
reducing their QoL[2,4,5]. This can be from the symptoms associated with pulsatile hormonal surges in the perimeno-
pausal period causing hot flashes (HFs) during sleep or neuropsychological alterations in brain function. It is important to 
understand the pathophysiological changes associated with menopause, its clinical picture, and the evaluation algorithm 
to optimize therapeutic interventions, the theme of this article.

Pathobiology of perimenopausal mood changes
Estradiol receptors are broadly distributed in the brain and affect brain functions such as memory, neuroprotection, and 
neurogenesis through regulation of metabolism and cerebral blood flow, impact on nerve growth factors and dendritic 
cells, and modulation in neurotransmitter synthesis and turnover[6]. Marked reduction in estrogen production occurs at 
menopause as a normal physiological response in females. A decline in estrogen secretion, together with other hormonal 
changes and fluctuations of neurosteroids during the perimenopausal period, is believed to cause dysregulation of the 
gamma amino butyric acid (GABA) balance between GABA-A and GABA-B receptors in the brain, which further leads to 
the development of mood swings[7,8].

Prospective longitudinal studies such as study of women across the nation (SWAN)[9,10] clearly demonstrated that 
mood changes, distinguished by depressive symptoms and anxiety, are associated with late perimenopause and 
menopause. Classical menopausal symptoms complicate, co-occur, or overlap with the presentation of psychological 
disturbances[10]. Recently published meta-analyses showed a higher prevalence of depression among perimenopausal 
[47.3%; 95% confidence interval (CI): 40.89-53.76] compared to premenopausal women (36.27%; 95%CI: 30.14-42.63)[11], 
which expose perimenopausal women in a significantly increased risk for being diagnosed with depression[1,12].

A meta-analysis of 14 randomized clinical trials (RCT) conducted by Zhang et al[13] showed that estrogen adminis-
tration in perimenopausal women with depression provides benefits, either alone or in combination with progesterone or 
antidepressants, primarily by reducing fluctuations in estrogen levels and providing stable hormone level. This finding is 
consistent with the conclusion from Lozza-Fiacco et al[14], emphasizing the predictive role of estradiol variability on 
perimenopausal anxiety and anhedonia, particularly within the context of stressful life events.

Pathobiology of menopausal sleep disturbances
Sleep complaints are often encountered in the perimenopausal period and comprise issues primarily related to the 
duration and quality of sleep. According to studies, 40%-69% of women across the menopause transition report sleep 
disturbances, particularly nocturnal awakenings and increased awake time after sleep onset[9,15].

According to their role in sleep, changes in hormone levels via the hypothalamic axis could interfere with the normal 
sleep cycle. Increases in serum follicle-stimulating hormone (FSH) are associated with greater odds of waking up several 
times, decreasing estrogen levels with difficulties staying and falling asleep[16]. At the same time, low progesterone is 
responsible for lower sleep efficacy, shorter sleep time, and higher wakefulness after sleep onset[15].

The neurobiology of menopausal disturbances associated with sleep is complex and includes decreased melatonin 
secretion, disturbance in circadian mechanisms, altered thermoregulation, and psychological stressors[15]. Additionally, 
evidence during the last decade suggests the key role of estrogen-sensitive kisspeptin-neurokinin B- dynorphin neurons 
in the hypothalamus in controlling pulsatile gonadotropin-releasing hormone release and the pathways regulating the 
body temperature and other physiological processes[17].
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Furthermore, since sleep is crucial for memory consolidation[18], a decline in sleep quality is probably associated with 
cognitive changes and reduced alertness often noticed in the perimenopausal period.

The relationship between previously mentioned mood changes, depression in particular, and sleep disturbances is 
bidirectional. Depressive symptoms emphasize sleep difficulties in menopausal women, and insomnia contributes to 
mood fluctuations and influences social aspects of life.

Figure 1 shows the neurohormonal alterations leading to perimenopausal changes in mood and sleep hygiene.

Clinical presentation
The hallmark symptoms of the perimenopausal period are HFs and night sweats, affecting up to 80% of women[9]. 
Vasomotor symptoms (VMS) usually start before the final menstrual period (FMP) and progress in intensity and 
frequency during the first few years of menopause. Still, they can last for almost a decade[19], influencing women’s daily 
routines, social activities, and QoL. HFs usually last up to several minutes and include a rapid rise in body temperature 
with accompanying vasodilation. The pathophysiological basis of HFs is the physiologic narrowing of the hypothalamic 
thermoregulatory system that regulates core body temperature in response to a sudden reduction of estrogen levels[7]. 
Despite being usually perceived as a benign condition, frequent and prolonged VMS are associated with an elevated risk 
of cardiovascular disease (CVD)[20,21]. Since a data analysis from SWAN clearly demonstrated that sleep disruption 
strongly correlates with VMS[9], impaired sleep could be an easily assessed warning sign for future medical problems in 
menopausal women.

Genitourinary symptoms of menopause usually manifest 4-5 years after FMP with vaginal dryness, dyspareunia, 
irritation in the vulvovaginal region, urinary incontinence, and increased risk for urinary tract infections. Long-term 
consequences of estrogen deprivation are skin aging, osteoporosis, and sarcopenia. However, newer data confront the 
traditional correlation between low estrogen levels and diminished bone mineral density, putting a light on the role of 
FSH in postmenopausal bone health[22].

As previously mentioned, cognitive changes, mood fluctuations, low libido, and weight gain with redistribution of 
adipose tissue are also commonly found in aging women. Those symptoms and signs are often prominent, but despite 
their significant impact on mental and metabolic health and QoL, they frequently remain unrecognized, underrated, and, 
consequently, undertreated.

Diagnostic algorithm
The updated stages of reproductive aging workshop (STRAW + 10) report provide standardized criteria based on 
menstrual bleeding patterns and a comprehensive basis for assessing the transition from the reproductive to the postmen-
opausal period[23]. The menopausal transition extends over the late reproductive stage (-3), the early menopausal 
transition (-2), the late menopausal transition (-1), the final menopausal period [FMP] (stage 0) up to the early postmen-
opause (+1)[23].

FMP is preceded by a period of irregular and prolonged menstrual cycles, often marked as perimenopause. Gradual 
changes in serum hormonal levels reflect a decreasing estrogen production, including elevation of FSH and luteinizing 
hormone and decreased inhibin and anti-Müllerian hormone until they stabilize approximately 24 months after the FMP. 
The permanent cessation of menstrual periods, 12 months after FMP, is marked as menopause, and it occurs at a median 
age of 51 years[19].

Therapeutic interventions
Evidence-based approaches for menopausal symptoms include the use of hormonal replacement therapy (HRT), 
nonhormonal medications, and nonpharmacological treatment such as lifestyle interventions, cognitive behavioral 
therapy, or self-care programs[21,24]. The optimal choice of treatment is a complex decision. It requires an individualized 
approach, consideration of the degree of symptoms influencing everyday life and impairment of QoL, but also a risk 
stratification regarding CVD and estrogen-sensitive cancers (breast and endometrial).

A large debate in both the scientific and lay public has been raised concerning the appropriateness of the HRT during 
the past two decades despite the significant impact of menopausal symptoms on women’s daily lives[25]. HRT aims to 
target VMS, cognitive and mood changes, and genitourinary disturbances and to preserve BMD. It includes tailored 
treatment according to age and risk factors and with the lowest effective dose to control symptoms and prevent long-term 
consequences of hypoestrogenemia.

Estrogen is used as monotherapy or with the addition of progesterone, preferably micronized, in women with a uterus 
(sequential or continuous combined regimen). The route of estrogen administration is determined according to the risk 
for venous thromboembolism (VTE), so the peroral, transdermal, and topical preparations are available for prescription, 
keeping in mind the association between transdermal route and the lower risk of VTE.

Considering the “timing hypothesis’’ based on changes in estrogen receptor signaling during the time, HRT is most 
advantageous for menopausal women below the age of 60 and with less than 10 years spent in menopause without 
contraindications and with acceptable risks for breast cancer and CVD[25,26]. Data from a recent randomized, double-
blind, placebo-controlled Kronos Early Estrogen prevention study go along with the favorable outcomes with HRT when 
applied soon after FMP[27].

Absolute contraindications for HRT are estrogen-sensitive cancer (breast or endometrium), endometrial hyperplasia, 
severe active disease of the liver, stroke, dementia, coronary disease, high risk for thromboembolic condition, porphyria 
cutanea tarda and hypertriglyceridemia[19,25]. According to that, annual breast and gynecological reassessment is 
mandatory.
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Figure 1 Shows the neurohormonal alterations leading to perimenopausal changes in mood and sleep hygiene. GABA: Gamma amino butyric 
acid; KNDy: Kisspeptin-neurokinin B- dynorphin; FSH: Follicle-stimulating hormone.

The duration of therapy is still debated; it was recommended within 10 years from the onset of menopause[28], but 
some authors nowadays suggest continuing HRT if it is a patient choice, as long as the benefits outweigh the risks[7,19,25,
26].

When the appropriate dose is given on time to a low-risk patient, and the route of administration is carefully chosen, 
HRT is considered safe and effective, and the detected number of neoplasia is not significantly different from that of a 
placebo.[27,29] Prior et al[30] evaluated the effects of oral micronized progesterone in treating perimenopausal VMS and 
sleep disturbances and detected a significant improvement in symptoms after four months of the RCT period.

In a recent issue of the World Journal of Psychiatry, Liu et al[31] investigated the role of HRT in altering mood changes 
and impaired sleep quality in menopausal women.

After administering three courses (28 days each) of combined estrogen-progesterone therapy (estradiol valerate 1 mg 
plus hydroxyprogesterone acetate tablets 8 mg for 14 days per course), they found that the overall treatment effectiveness 
rate was higher in the treated observation group compared to the placebo (control) group (96.05% vs 86.84%, P = 0.042).

Improvement in menopausal symptoms assessed with modified Kupperman menopausal index score was detected in 
the treatment group in all 13 measured categories (P < 0.05), particularly regarding insomnia (P = 0.01), vertigo (P = 0.006) 
and sexuality (P = 0.008). The emotional state of treated menopausal women was also improved; the positive and 
negative affect scale score after three courses of therapy was significantly different compared to one recorded in the 
placebo group (P < 0.05), regarding both positive (P = 0.011) and negative emotions (P = 0.012).

The decrease in the self-rating scale of sleep score, suggesting better sleep quality, was detected in both groups after a 
study period. Still, the magnitude of the decrease was greater in the treatment group (P < 0.05). The effect of HRT was the 
most prominent in reducing the rate of insufficient sleep or wakefulness (P = 0.01).

The study from Liu et al[31] has enhanced our understanding of the short-term HRT benefits in the alleviation of 
menopausal symptoms and reducing mood swings and sleep disorders. The use of estrogen plus progesterone in the 
study is of particular value regarding mental health because while there is evidence of the antidepressant benefits of 
estrogen in perimenopausal women, the data on combination therapy are still sparse and inconclusive[10].

However, the main limitation of the study is the short duration since the intervention period was just 3 × 28 days. For 
future studies, it would be of great value to extend the trial period and establish if the reported benefits of HRT sustain or 
slightly diminish over time. Apart from that, the study population was not divided according to the duration of 
menopause or body mass index, so it remained unclear if the specific subpopulation of women showed a higher rate of 
relief of menopausal symptoms. Conducting future trials should also address long-term concerns, such as cancer risk. As 
long as the patient’s mental health issues are addressed regarding the fear of developing estrogen-sensitive cancer, the 
additional evidence-based safety profile of HRT along with an education of both patients and clinicians could contribute 
to the elimination of treatment barriers.

CONCLUSION
Despite the rising awareness regarding menopausal symptoms, there is still an unmet need for safe and widely accepted 
treatment options to address VMS and mood and sleep disturbances that healthcare providers frequently neglect. 
According to available data, HRT is an effective therapeutic strategy in women with a low risk of complications if started 
at an appropriate time and manner and periodically assessed. Combined estrogen-progesterone therapy in a woman with 
a uterus could provide relief of symptoms and lead to better QoL. Even with the limitations mentioned above, the study 
by Liu et al[31], published in the Journal, is a valuable piece of work adding points to our current understanding of the 
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role of HRT in menopausal women. If there are medical contraindications, or the woman is not motivated for HRT, 
nonpharmacological interventions may be the treatment of choice to alleviate the symptoms and probably general health. 
In the future, assessing the genetic variations in estrogen metabolism and clarifying the role of kisspeptin, neurokinin B, 
and other neuropeptides controlling the reproductive axis could have a huge potential for developing novel treatments 
that target menopausal symptoms without increasing the possible risks.
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