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Introduction: Menopausal hormone therapy (MHT) is widely used to alleviate menopausal symptoms, but concerns regarding its risks have led many women to seek alternative treatments, such as physical activity, mindfulness, and yoga. While research suggests that these non-pharmaceutical interventions may improve quality of life (QoL), their efficacy remains debated. This study investigates the independent and interactive effects of MHT and exercise on psychosocial QoL and perceived stress in menopausal women.



Methods: A cross-sectional online survey recruited 272 women aged 40–60 experiencing menopausal symptoms. Participants reported MHT use and engagement in physical activity, mindfulness, or yoga. Psychosocial QoL was assessed using the Menopause-Specific Quality of Life (MenQoL) scale, and perceived stress was measured using PSS-10. Data were analysed using general linear models and partial correlation analyses.



Results: MHT use was significantly associated with poorer psychosocial QoL and worse memory complaints. However, physical activity and yoga were linked to lower perceived stress and better psychosocial QoL. In contrast, mindfulness, as a standalone therapy, was associated with higher perceived stress and depression. No significant interaction effects were observed between MHT and exercise.



Conclusion: While MHT remains a common treatment for menopausal symptoms, its association with poorer psychosocial QoL and memory issues suggests a need for personalised approaches. Engaging in physical activity and yoga appears to offer greater mental health benefits, whereas mindfulness alone is associated with worse mental health. Future research should explore the mechanisms underlying these relationships and the long-term effects of MHT and exercise, especially in early and surgical menopausal women.
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1 Introduction

Menopausal hormone therapy (MHT) has been shown to relieve symptoms such as hot flushes and night sweats (known together as vasomotor symptoms or VMS) and possible related sleep problems, which the majority of menopausal women experience and struggle with (1). However, controversies surrounding MHT regarding its risk (such as cardiovascular disease or CVD, dementia, breast cancers, etc) highlighted in the publication of the Women's Health Initiative (WHI) study in 2002 have led to a negative perception of the therapy globally, resulting in a significant decline in its use (2–4). Over 60% of women complain of mental health issues, poor cognitive function and lower quality of life in the menopausal transition (1, 5) However, MHT's effect on mental health issues and cognitive complaints is not clear and it is not recommended as a first line treatment to alleviate these issues (5). Furthermore, VMS can impact on CVD, dementia and cognitive impairment risk and may not be adequately treated by non MHT treatments (6–8). These complex challenges have not been adequately addressed via potential other treatments to improve mental health and quality of life (QoL) of menopausal women.

However, extensive research has been conducted to explore alternative treatments to MHT for symptomatic menopausal women with VMS. This body of work has resulted in an increased adoption of non-pharmaceutical interventions, including cognitive behavioural therapy, mindfulness, yoga, and physical activity, aimed at managing menopausal symptoms (9). The efficacy of these interventions remains a topic of debate, largely due to the inconsistencies and lack of high-quality evidence in existing studies. For example, a systematic review and meta-analysis encompassing eight randomised controlled trials (RCT) indicated a positive impact of exercise on both physical and psychological QoL scores in women experiencing menopausal symptoms (10). However, for yoga interventions specifically, although a beneficial effect was observed in the physical QoL domain, these did not yield improvements in psychosocial QoL for menopausal women (10). Similarly, mindfulness-based interventions demonstrated efficacy primarily in alleviating physical and VMS but without significant benefits for psychosocial QoL, as reported in Chen et al.'s (11) meta-analysis. A recent review, Money et al. (12) concluded that there was insufficient evidence to recommend a specific form of exercise for managing menopausal symptoms, particularly regarding vasomotor and psychological symptoms.

To date, limited studies have looked into the interaction between MHT and exercise on cognition, mental health, and hippocampal plasticity in menopausal women (13). Despite the controversies in research, there has been a noticeable rise in the number of menopausal women, specifically those aged 50–59 in the UK, who are looking to start MHT (14). This change in attitude has already led to a shortage in MHT in the UK (15, 16). This trend indicates a growing acceptance of MHT as research continues to evolve. However, there is still much to learn about the potential benefits and risks of MHT, especially when combined with exercise. The updated guidelines from NICE clarified that, while MHT entails certain risks, it treats vasomotor symptoms and is not expected to significantly affect women's overall life expectancy (17). Therefore, this study aims to investigate not only the individual effects of MHT and exercise on the psychosocial QoL (which includes symptoms of depression, anxiety, and memory issues) of menopausal women, but also the interactive effects between MHT and exercise. Previous work also found that women who use MHT tend to be more active and have healthier profiles, which is a major bias in investigating risks and benefits (18).


1.1 Aim

This study aims to investigate the independent and interactive effects of exercise and MHT usage on perceived stress, mood and memory complaints, and overall psychosocial QoL (the sum score of mood and memory complaints combined) as dependent variables.




2 Methods


2.1 Participants and data collection

Middle-aged individuals (40–60 years old) experiencing menopausal symptoms were recruited through convenience sampling. An online survey was accessible through a QR code on social media and menopause-related web groups. No incentives were provided, and all data collected were anonymous after ethical approval was obtained. The study was approved by the Loughborough University Ethics Review Sub-Committee (Project ID: 13264). Participants provided consent without disclosing any identifying information after reviewing an information sheet and were then invited to complete an anonymous online survey. They could withdraw at any time, and their data was then not retained. Demographic data, such as age, ethnicity, and level of education, were collected alongside menopausal stage. The STRAW criteria were applied, and women selected the option that best described their bleeding patterns. Accordingly, the premenopausal was defined as no change in menstrual cycle patterns; early perimenopause as fluctuations in the menstrual cycle in the past year with experience of menstrual bleeding within the last 3 months, late perimenopausal as menstrual cycle fluctuations in the past year with no experience of menstrual bleeding within the last 3 months, and postmenopausal as having had the final menstrual period more than 12 months ago (26).



2.2 Menopausal hormone therapy (MHT)

A list of MHTs was provided to participants, who could indicate if they were currently using it (‘2’), had used it in the past (‘1’), or were not using any MHT (‘0’). However, because of the unequal and limited sample size, past MHT users are categorised alongside current MHT users. Analyses showed no differences in this categorisation vs. using individual categories.

The listed MHTs included the following: Oral progesterone, Oral estradiol, Oral Premarin, Estrogen patch, Estrogel, Injection estrogen, or Testosterone. In addition, information on the age at which hormone therapy was initiated and the age at which MHT was discontinued was also gathered, accompanied by the following questions: “What age did you start hormone therapy?” and “If you have stopped hormone therapy, at what age did you stop?” However, insufficient participant numbers did not allow analyses of these potentially modifiable variables.



2.3 Type of exercise

Data on the types of exercise practised were gathered through the question: “Do you participate in any of the following mind/body practices? (Yes/No. Please tick all that apply)” The three main grouped options provided included physical activity, mindfulness, yoga, and none. Physical activities included organised sports, exercise classes, running, walking, gym sessions, housework, and other activities. Mindfulness practices included meditation, journaling, breathing exercises, and mindfulness-based practices. Yoga included any yoga classes or yoga exercise engagement.

Women may select more than one type of exercise (e.g., physical activity and yoga, yoga and mindfulness, physical activity and mindfulness, or all three types of exercise). These were were further collapsed into categories for further data analysis. The additional categories were, [apart from ‘None’ (‘0’) or ‘Engaging in 1 type of exercise (‘1’) so either physical activity, yoga or mindfulness’]: ‘Any two of the combined exercises (‘2’)’ and ‘All three exercises (‘3): so women who engaged in physical activity, yoga, and mindfulness’.



2.4 Psychosocial quality of life and psychological complaints

Psychosocial quality of life (QoL) was assessed using the Menopause-Specific Quality of Life (MenQoL) scale developed by Hilditch et al. (19). The psychosocial domain of the scale includes 7 items which were used independently and summed up to provide a total Psychosocial QoL. The items were: feeling dissatisfied with personal life, experiencing anxiety or nervousness, having poor memory, accomplishing less than usual, feeling depressed or blue, being impatient with others, and desiring to be alone. Participants indicated whether they had experienced each problem in the past month by selecting ‘Yes’ or ‘No’ and then rated how bothered they were, scoring from “not at all bothered” to “extremely bothered.” The conversion score ranged from 1 to 8. All calculations were based on the official scoring guide. Higher scores on the scale represent a poorer quality of life and a more severe perception of symptoms. The other dependent variables used in analyses, such as memory complaints, anxiety, and depression, were also derived from the psychosocial domain of the MenQoL. The Cronbach's alpha coefficient for the psychosocial domain was α = 0.83, indicating good internal consistency.



2.5 Perceived stress

The perceived stress scale (PSS-10) by Cohen et al. (20) is a 5-point Likert scale designed to evaluate individuals’ experiences of stress-related feelings and thoughts over the past month. This scale includes four positive and six negative items, allowing women to rate each item on a scale from 0 (never) to 4 (very often). Scores for the four positive items are reversed before calculating the total score, with higher scores reflecting greater perceived stress. The Cronbach's Alpha reliability for this scale was found to be α = .87 in the current study.



2.6 Data analysis

All data were processed with the IBM Statistical Package for the Social Sciences (SPSS), version 29. Preliminary analyses were conducted to ensure no assumptions were violated for the following tests. A partial correlation analysis was applied to measure the associations between MHT use and the following dependent variables: psychosocial QoL; depression; anxiety; memory issues (all from the MenQoL), and perceived stress, whilst controlling for age and menopausal stage using the STRAW criteria. A general linear model was applied to investigate the interaction between MHT use (current; past, never), activity (none, physical activity, yoga or mindfulness and in separate analyses these individual variables as well as the specific combination of either 2 activities, engaging in any of 2 activities and engaging in all 3 activities), menopausal stage, and age on the dependent variables. For all calculations, P < 0.05 was considered statistically significant. Initially, all permutations and combinations of various activities were included for the type of exercises, but these were not significant (possibly due to a lack of power). Ultimately, only the effects of engaging in mindfulness, yoga, physical activity, engaging in any of the two exercises or engaging in all three exercises vs. not participating in any activities were analysed against MHT use (none vs. past and current users). Age and STRAW criteria (menopausal stage) were not significant in these models, nor were interactions of these covariates with MHT and/or engaging in activities. The analysis reflected outcomes without these covariates.




3 Results


3.1 Participants’ general characteristics and relationship among variables

The Table 1 below provides an overview of the participants’ demographic characteristics. The average age of women included was 51.3 years (SD = 4.8). Nearly half of the women reported being perimenopausal (N = 120, 45%), and over half were currently using or had used MHT (60.7%). The majority identified as White British or White other (90.3%), were married or in a relationship (75.5%), were employed full time (55.8%), and had 2–4 children (59.5%). Only 9 (3.3%) of the women had received less than a high school education. No significant differences were observed in the participants’ psychosocial quality of life based on their demographic characteristics.



TABLE 1 Sample characteristics (n = 272).



	Sample characteristics
	N (%)





	Race/Ethnicity



	White British/Other White Background
	246 (90.4%)



	Black/ African/Caribbean/ Black British
	3 (1.1%)



	Asian/Asian British
	16 (5.9%)



	Mixed/Multiple Ethnic groups
	4 (1.5%)



	Other
	3 (1.1%)



	Level of education



	Less than high school
	10 (3.7%)



	High school/College/A-Levels
	86 (31.6%)



	University degree
	99 (36.4%)



	Postgraduate degree
	77 (28.3%)



	Employment Status



	Employed full-time
	153 (56.3%)



	Employed part-time
	69 (25.4%)



	Retired
	8 (2.9%)



	Other
	41 (15.1%)



	Marital status



	Married/In a relationship
	206 (75.7%)



	Divorced/Separated/Single
	62 (22.8%)



	Widowed
	3 (1.1%)



	Number of children



	None
	62 (22.8%)



	1
	44 (16.2%)



	2–4
	161 (59.2%)



	More than 4
	5 (1.9%)



	MHT use



	None
	107 (39.3%)



	Past
	22 (8.1%)



	Current
	143 (52.6%)



	Menopausal stage



	Premenopausal
	37 (13.6%)



	Perimenopausal
	120 (44.1%)



	Postmenopausal
	115 (42.3%)



	Psychosocial symptoms1



	Being dissatisfied with my personal life
	145 (53.9%)



	Feeling anxious or nervous
	200 (73.5%)



	Experiencing poor memory
	202 (74.3%)



	Accomplishing less than I used to
	179 (65.8%)



	Feeling depressed, down or blue
	171 (62.9%)



	Being impatient with other people
	179 (65.8%)



	Feelings of wanting to be alone
	166 (61.0%)



	Exercises



	None
	58 (21.3%)



	Mindfulness
	17 (6.3%)



	Yoga
	8 (2.9%)



	Physical activity
	102 (37.5%)



	Mindfulness × Yoga
	6 (2.2%)



	Mindfulness × Physical activity
	26 (9.6%)



	Yoga × Physical activity
	29 (10.7%)



	All 3 activities
	26 (9.6%)







In our sample, using Spearman's rank correlation, MHT use was associated with poorer Psychosocial QoL (rho = 0.137, p = .024) and worse memory issues (with higher scores being more negative for both outcomes, see Table 2). All mental health scores were associated with perceived stress and each other (rho = 0.26- 0.77). Physical activity as a nominal variable was not included in these analyses.



TABLE 2 Spearman's rank correlation between the study's variables.



	Variables
	1
	2
	3
	4
	5
	6





	MHT use
	–
	
	
	
	
	



	Perceived stress
	.061
	–
	
	
	
	



	Psychosocial QoL
	.137a
	.662b
	–
	
	
	



	Anxiety
	.079
	.519b
	.704b
	–
	
	



	Memory complaints
	.155a
	.257b
	.629b
	.342b
	–
	



	Depression
	.047
	.568b
	.766b
	.545b
	.307b
	–




	aCorrelation is significant at the 0.05 level (2-tailed).


	bCorrelation is significant at the 0.01 level (2-tailed).







The analysis using the general linear model (GLM) revealed no significant three-way interaction among exercise type, MHT usage, and either menopausal stage or age in relation to the assessed dependent variables. When menopausal stage and age were excluded as covariates, no significant interaction emerged between MHT usage and exercise type. In the GLM model, exercise type (comparing none to engaging in yoga, physical activity, mindfulness; any 2 or all 3 activities) and MHT usage (comparing non-users to past and current users) were treated as independent variables, as no significant interaction affecting the dependent variables was identified. The individual effects of MHT usage and exercise type on perceived stress, psychosocial quality of life, depression, anxiety, and memory were subsequently explored in greater depth.

In univariate analyses, MHT use was significantly associated with memory complaints, F(1,269) = 6.648, p = .010, with past and current users reporting more substantial memory issues (M = 4.78, SD = 2.52) than non-MHT users (M = 3.98, SD = 2.48). Similarly, past and current MHT users (M = 4.27) reported significantly poorer psychosocial QoL compared to non-MHT users (M = 3.74) (see Figure 1). No significant differences were found in the reported levels of depression and anxiety associated with MHT use.


[image: Bar chart comparing mean scores of PsySoc Quality of Life, depression, anxiety, and memory complaints based on MHT use. Two groups: \"none\" and \"past and current.\" Error bars represent 95% confidence intervals.]
FIGURE 1
Differences in the levels of psychosocial quality of life, depression, anxiety, and memory complaints between non-MHT users and both past and current users.


In univariate analyses, engagement in exercise was significantly linked to women's lower levels of perceived stress and depression. In further post hoc analysis using Tukey comparisons, only the relationship between exercise type and perceived stress remained significant: F(7,262) = 3.213, p = .003. As shown in Figure 2 below, women who were inactive (M = 22.79, SD = 7.45) or practised mindfulness solely (M = 25.19, SD = 6.02) reported significantly higher levels of perceived stress than women who engaged in physical activity (M = 18.93, SD = 7.73), with a similar trend for yoga.


[image: Line graph showing mean perceived stress levels across different exercise groups with error bars indicating 95% confidence intervals. Stress is highest with mindfulness alone and lowest with yoga. Stress levels for no exercise, physical activity, any two combined exercises, and all three exercises are relatively similar and lower than mindfulness.]
FIGURE 2
Mean perceived stress levels across different exercise groups.


The type of exercise variable was redefined to better categorize the limited samples in some of the categories. The revised variable, Exercise 1, included the following groups: yoga, mindfulness, physical activity, any two exercises combined (N = 61), all 3 exercises combined (N = 26), vs. inactive individuals (N = 58).

Exercise 1 was significantly associated with psychosocial quality of life (QoL) (p = .041), perceived stress (p = .003), and depression (p = .011). Notably, post hoc analyses indicated that women practising mindfulness alone experienced more severe depression symptoms and higher perceived stress levels (see Table 3). While there was an initial significant association between Exercise 1 and psychosocial QoL, subsequent analyses revealed no substantial differences among the individual Exercise 1 groups.



TABLE 3 Mean and standard deviation of mindfulness and physical activity on psychosocial QoL, perceived stress, anxiety, memory complaints, and depression.



	Measure
	Mindfulness
	Physical activity
	p value



	M
	SD
	M
	SD





	Psychosocial QoL
	4.88
	1.64
	3.72
	1.85
	.051*



	Perceived stress
	25.19
	6.02
	18.93
	7.73
	.040*



	Anxiety
	6.00
	2.09
	4.40
	2.54
	.072



	Memory complaints
	5.41
	2.12
	4.19
	2.56
	.253



	Depression
	5.44
	2.03
	3.39
	2.61
	.027*




	*Statistically significant.







Moreover, inactive women showed significantly elevated perceived stress levels (p = .033) compared to those who were physically active. They also reported more severe depression symptoms (M = 4.65, SD = 2.62) compared to their physically active counterparts (M = 3.39, SD = 2.61). No significant differences were found between individuals engaging in two or more activities and those who did not.

Figure 3 illustrates the visual representation of how women who engaged in mindfulness reported the worst average mental health and quality of life, whereas women participating in yoga reported the best quality of life and mental health. Being physically active was better than being inactive in this study.


[image: Bar chart comparing mean scores for psychological and social quality of life (PsySoc QoL), depression, anxiety, and memory complaints across different exercise groups: none, mindfulness, yoga, physical activity, any two combined exercises, and all three exercises. Error bars indicate ninety-five percent confidence intervals.]
FIGURE 3
Mean levels of psychosocial QoL, depression, anxiety, and memory complaints across different exercise groups.





4 Discussion

In contrast to theoretical models and their hypotheses, this cross-sectional study found that MHT users had more memory complaints and worse psychosocial QoL. Additionally, individuals who practised mindfulness or were inactive reported higher levels of perceived stress and depression. However, those who engaged in yoga or physical activity experienced better overall mental health, lower perceived stress, and improved psychosocial QoL.

These findings partially align with broader research on lifestyle interventions. A systematic review and meta-analysis by Liu et al. (21) found that while mindfulness-based interventions (MBIs) were effective in reducing stress, these did not significantly impact anxiety or depression in menopausal women. An alternative explanation for the association observed between higher levels of perceived stress and depression in women who practised mindfulness might be attributed to selection bias. Perhaps these highly stressed women were hopeful that mindfulness could assist them. While MBIs can help alleviate stress in some studies (21), our data suggest these may not offer the same benefits as engaging in physical activity or yoga. Other studies also suggested that these appear to be more effective in managing stress and mood fluctuations during the menopause (22, 23). In contrast with this, a recent review found no significant difference between low- and moderate-intensity exercise—encompassing yoga, walking, exercise training, and other physical activities—in reducing depression and anxiety in menopausal women (24). In our study, anxiety was not affected by any of the independent treatment variables, but depression and stress were positively affected by yoga and engaging in general physical activities. Our data, similar to earlier reviews (1, 5), suggests that MHT does not benefit anxiety, stress and depression.

While findings highlight the potential benefits of lifestyle interventions, many women experiencing mood disturbances and memory complaints may turn to medical treatments such as MHT. Our previous study by Hogervorst et al. (5) found that a 12-month randomised controlled trial (RCT) of MHT (combination estradiol and progesterone) vs. placebo in highly symptomatic menopausal women led to improved well-being, reduced stress, increased activation, and enhanced objective memory. However, these benefits lasted only up to six months before returning to baseline. Conversely, an observational Dutch study reported in the same paper also showed that women using MHT had higher complaints of anxiety and depression. Similarly, in a large registry-based observational study by Vinogradova et al. (25), both women taking MHT and those who would later develop dementia had higher levels of anxiety and depression at baseline. This raises the possibility that MHT may either exacerbate mental health issues or, alternatively, that women with poor mental health and memory complaints are more likely to seek MHT for symptom relief. Thus, the data suggest the potential of self-selection bias, where women experiencing greater psychological distress may be more inclined to use MHT.

The current study has several limitations. The relatively small sample size and self-selection may affect the generalisability of the findings, and the cross-sectional design prevents conclusions about causality. Additionally, the measures regarding exercise type were perhaps too vague to determine the optimal intensity, duration, and specific forms of exercise that could best support mental health. Another limitation is the lack of data on the duration of MHT use and the age at which treatment was initiated, both of which may influence its effects on cognitive and psychological outcomes (5).

In conclusion, this study highlights the complex relationship between MHT, memory complaints, and mental health in menopausal women. While lifestyle interventions like yoga and physical activity show consistent benefits, the effects of MHT remain unclear, with potential reverse causation influencing findings. Future research, particularly long-term RCTs, is essential to determine who may benefit from MHT while minimising potential risks.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Loughborough University Ethics Review Sub-Committee (Project ID: 13264). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

MK: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Software, Validation, Writing – original draft, Writing – review & editing. EH: Conceptualization, Supervision, Validation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Hickey M, Davis SR, Sturdee DW. Treatment of menopausal symptoms: what shall we do now? Lancet. (2005) 366(9483):409–21. doi: 10.1016/S0140-6736(05)66519-1


	2. Cagnacci A, Venier M. The controversial history of hormone replacement therapy. Medicina (B Aires). (2019) 55(9):602. doi: 10.3390/medicina55090602


	3. Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg C, Stefanick ML, et al. Risks and benefits of estrogen plus progestin in healthy postmenopausal women: principal results from the women’s health initiative randomized controlled trial. JAMA. (2002) 288(3):321–33. doi: 10.1001/jama.288.3.321


	4. Yang L, Toriola AT. Menopausal hormone therapy use among postmenopausal women. JAMA Health Forum. (2024) 5(9):e243128. doi: 10.1001/jamahealthforum.2024.3128


	5. Hogervorst E, Boshuisen M, Riedel W, Willeken C, Jolles J. The effect of hormone replacement therapy on cognitive function in elderly women. Psychoneuroendocrinology. (1999) 24(1):43–68. doi: 10.1016/S0306-4530(98)00043-2


	6. Maki PM. Verbal memory and menopause. Maturitas. (2015) 82(3):288–90. doi: 10.1016/j.maturitas.2015.07.023


	7. Muka T, Oliver-Williams C, Colpani V, Kunutsor S, Chowdhury S, Chowdhury R, et al. Association of vasomotor and other menopausal symptoms with risk of cardiovascular disease: a systematic review and meta-analysis. PLoS One. (2016) 11(6):e0157417. doi: 10.1371/journal.pone.0157417


	8. Zhu D, Chung H-F, Dobson AJ, Pandeya N, Anderson DJ, Kuh D, et al. Vasomotor menopausal symptoms and risk of cardiovascular disease: a pooled analysis of six prospective studies. Am J Obstet Gynecol. (2020) 223(6):898.e1–898.e16. doi: 10.1016/j.ajog.2020.06.039a


	9. McCormick CA, Brennan A, Hickey M. Managing vasomotor symptoms effectively without hormones. Climacteric. (2020) 23(6):532–8. doi: 10.1080/13697137.2020.1789093


	10. Nguyen TM, Do TTT, Tran TN, Kim JH. Exercise and quality of life in women with menopausal symptoms: a systematic review and meta-analysis of randomized controlled trials. Int J Environ Res Public Health. (2020) 17(19):7049. doi: 10.3390/ijerph17197049


	11. Chen T-L, Chang S-C, Huang C-Y, Wang H-H. Effectiveness of mindfulness-based interventions on quality of life and menopausal symptoms in menopausal women: a meta-analysis. J Psychosom Res. (2021) 147:110515. doi: 10.1016/j.jpsychores.2021.110515


	12. Money A, MacKenzie A, Norman G, Eost-Telling C, Harris D, McDermott J, et al. The impact of physical activity and exercise interventions on symptoms for women experiencing menopause: overview of reviews. BMC Womens Health. (2024) 24(1):399. doi: 10.1186/s12905-024-03243-4


	13. Bettio LEB, Thacker JS, Rodgers SP, Brocardo PS, Christie BR, Gil-Mohapel J. Interplay between hormones and exercise on hippocampal plasticity across the lifespan. Biochim Biophys Acta Mol Basis Dis. (2020) 1866(8):165821. doi: 10.1016/j.bbadis.2020.165821


	14. Alsugeir D, Wei L, Adesuyan M, Cook S, Panay N, Brauer R. Hormone replacement therapy prescribing in menopausal women in the UK: a descriptive study. BJGP Open. (n.d.) 6(4):BJGPO.2022.0126. doi: 10.3399/BJGPO.2022.0126


	15. The Lancet Diabetes & Endocrinology. Menopause: a turning point for women’s health. Lancet Diabetes Endocrinol. (2022) 10(6):373. doi: 10.1016/S2213-8587(22)00142-5


	16. Partridge J. Manufacturers Struggle to Keep up with Soaring Demand for HRT. London: The Guardian (2022). Available online at: https://www.theguardian.com/society/2022/apr/26/manufacturers-struggle-to-keep-up-with-soaring-demand-for-hrt


	17. NICE. Updated National Guidelines on Menopause NG23. London: NICE (2024). Available online at: https://www.nice.org.uk/guidance/ng23/resources/communicating-the-benefits-and-risks-of-hrt-13553196013 (Accessed February 21, 2025)


	18. Matthews KA, Kuller LH, Wing RR, Meilahn EN, Plantinga P. Prior to use of estrogen replacement therapy, are users healthier than nonusers? Am J Epidemiol. (1996) 143(10):971–8. doi: 10.1093/oxfordjournals.aje.a008678


	19. Hilditch JR, Lewis J, Peter A, van Maris B, Ross A, Franssen E, et al. A menopause-specific quality of life questionnaire: development and psychometric properties. Maturitas. (1996) 24(6):161–75. doi: 10.1016/0378-5122(96)01038-9n


	20. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. (1983) 24(4):385–96.6668417


	21. Liu H, Cai K, Wang J, Zhang H. The effects of mindfulness-based interventions on anxiety, depression, stress, and mindfulness in menopausal women: a systematic review and meta-analysis. Front Public Health. (2023) 10:1045642. doi: 10.3389/fpubh.2022.1045642


	22. Cramer H, Peng W, Lauche R. Yoga for menopausal symptoms—a systematic review and meta-analysis. Maturitas. (2018) 109:13–25. doi: 10.1016/j.maturitas.2017.12.005


	23. Gangadharan S, Arulappan J, Matua GA, Bhagavathy MG, Alrahbi H. Effectiveness of yoga on menopausal symptoms and quality of life among menopausal women: a systematic review. Int J Nutr Pharmacol Neurol Dis. (2024) 14(3):300–16. doi: 10.4103/ijnpnd.ijnpnd_23_24


	24. Yue H, Yang Y, Xie F, Cui J, Li Y, Si M, et al. Effects of physical activity on depressive and anxiety symptoms of women in the menopausal transition and menopause: a comprehensive systematic review and meta-analysis of randomized controlled trials. Int J Behav Nutr Phys Act. (2025) 22(1):13. doi: 10.1186/s12966-025-01712-z


	25. Vinogradova Y, Dening T, Hippisley-Cox J, Taylor L, Moore M, Coupland C. Use of menopausal hormone therapy and risk of dementia: nested case-control studies using QResearch and CPRD databases. Br Med J. (2021) 374:n2182. doi: 10.1136/bmj.n2182


	26. Harlow SD, Gass M, Hall JE, Lobo R, Maki P, Rebar RW, et al. Executive summary of the stages of Reproductive Aging Workshop + 10: addressing the unfinished agenda of staging reproductive aging. Fertil Steril. (2012) 97(4):843–51. doi: 10.1016/j.fertnstert.2012.01.128







1Psychosocial symptoms in Table 3 were measured by the frequency of “yes”.


OPS/xhtml/Nav.xhtml




Contents





		Cover



		Menopausal hormone therapy and exercise on psychosocial well-being and stress in menopausal women

		1 Introduction



		1.1 Aim











		2 Methods



		2.1 Participants and data collection



		2.2 Menopausal hormone therapy (MHT)



		2.3 Type of exercise



		2.4 Psychosocial quality of life and psychological complaints



		2.5 Perceived stress



		2.6 Data analysis











		3 Results



		3.1 Participants’ general characteristics and relationship among variables











		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
& frontiers | Frontiers in Reproductive Health

Menopausal hormone therapy and exercise on
psychosocial well-being and stress in
menopausal women








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Reproductive Health





OPS/images/frph-07-1582406-g003.jpg
mindfulness

yoga physical any wo
activity combined
exercises

exercises groups 1
Error bars: 95% CI

all 3
exercises

EPsySoc QoL
lepression
Danxiety

B memory complaints






OPS/images/frph-07-1582406-g001.jpg
Mean

none

past and current
MHT Use
Error bars: 95% CI

@ Psysoc QoL

B depression
Canxiety

B memory complaints






OPS/images/frph-07-1582406-g002.jpg
Mean perceived stress

30.00

25.00

20.00

15.00

10.00

none mindfulness yoga physical any two
activity comblned
exercises
exercises groups 1
Error bars: 95% CI

all 3
exercises





