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Abstract
The menopausal transition affects millions of women worldwide, highlighting the importance
of understanding factors influencing menopausal well-being. This cross-sectional study
examined the impact of menopausal attitudes, menopausal symptom severity, and exercise
frequency, on the mental well-being of menopausal women, and the interaction between these
variables. Data were collected via an online survey, including the Attitudes Toward
Menopause Scale (ATM), Menopause Rating Scale (MRS), Menopause Health Questionnaire
(MHQ), and the Mental Health Continuum-Short Form (MHC-SF). The sample of 114
participants aged 40 to 60 (Mage= 51.89, SDage= 5.61) consisted mainly of Dutch (61.40%),
highly educated (73.68% holding a bachelor’s degree or higher) and working (78.95%)
women. Pearson correlations and multiple variable linear regressions revealed no significant
relationships between menopausal attitudes and mental well-being, nor between exercise
frequency and symptom severity, and no significant interaction among these variables. A
significant, moderately strong negative correlation was found between symptom severity and
mental well-being (r(112) = -.35, p <.01), indicating that as symptom severity increases,
mental well-being decreases. Additionally, a low main effect was observed (b =-.49, 95% CI
[-0.39, 0.53], p < .05), further supporting the relationship. These findings highlight the need
for targeted symptom management strategies for menopausal women. Future research should
include additional variables and utilise longitudinal, culturally sensitive, and mixed methods
designs to gain a greater understanding of mental well-being during menopause. This could
pave the way towards more effective interventions and policies to improve the mental well-

being of menopausal women.

Keywords: Menopause, Mental Well-Being, Menopausal Attitudes, Exercise Frequency,
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Introduction

Menopause is a part of the natural and biological ageing process of women. By 2030,
the female population experiencing menopause is anticipated to reach 1.2 billion (Ahmed &
Hardcastle, 2023), highlighting the relevance of this topic. Menopausal changes occur
between the ages of 45 and 55 and signify the end of a woman’s reproductive years after
menstrual period has ceased for more than a year (National Institutes of Aging, 2021).
Physiological processes involving the decline in hormonal levels of oestrogen and the loss of
ovarian function induce menopause (Bachmann & Leiblum, 2004; Burger et al., 2008).

Throughout the menopausal journey, women go through three distinct phases: pre-
menopause, characterised by regular periods; perimenopause, characterised by irregular
cycles and hormonal fluctuations; and post-menopause, beginning after a year without
menstruation (Gatenby & Simpson, 2024; Ortmann et al., 2020). Each stage presents unique
challenges for women, affecting their quality of life in various domains over several years
(Genazzani et al., 2006; National Institutes of Aging, 2021).

One of these challenges can be the experience of menopausal symptoms. During the
menopausal transition, women can experience a range of complaints, including physical and
psychological symptoms (Greenblum et al., 2013). How commonly experienced these
symptoms are, was illustrated in a study revealing that up to 80% of menopausal women
experience menopause-related symptoms (Stearns et al., 2002). Physical menopausal
symptoms include vasomotor symptoms such as hot flashes and night sweats, incontinence,
sleep problems, vaginal dryness, and changes in bodily and sexual functioning (Gracia &
Freeman, 2018; National Institute on Aging, 2021). Further, psychological symptoms include
irritability, anxiety, depression, and insomnia (Bryant et al., 2012; Gracia & Freeman, 2018;
Santoro et al., 2020). These findings emphasise the significant impact menopause can have

on the quality of life and mental well-being of menopausal women.
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Menopausal Well-Being

Menopause can impact mental well-being. Mental well-being includes psychological,
emotional, and social health, resilience and a sense of fulfilment (World Health Organization
[WHO], 2022). It encompasses dimensions such as hedonic (pleasure) and eudemonic
(meaning) well-being (Huppert & So, 2011; Ryff, 1989). Although the concept of mental
well-being is growing in importance, a notable research gap specifically addressing well-
being outcomes during menopause persists. This becomes apparent as the negative effects of
menopause have been extensively studied (Bromberger et al., 2010, 2011; Cohen et al.,
2006), while research findings into menopausal well-being remain limited (Brown & Bryant
etal., 2015; Deeks & McCabe, 2004). Nonetheless, menopause has also been associated with
personal growth and increased well-being (Busch et al., 2003; Dennerstein et al., 2002;
Holloway, 2022), and in turn, well-being correlates with improved physical health, positive
lifestyle choices, and decreased symptomatology (Diener et al., 2018; Paredes et al., 2021;
Zhang & Zhao, 2022). These findings underscore the importance of exploring factors
associated with mental well-being to promote quality of life during different stages of life,
such as menopause.

Integrating well-being perspectives into menopausal research could improve
menopausal care and intervention design. As stated by Kalra et al. (2022), the quality of life
of menopausal women can be enhanced through holistic approaches to menopausal
management, considering the physical, psychological, and social needs of women. To
achieve this, menopausal research should consistently integrate well-being perspectives into
research designs (Hunter & Rendall 2007). Further, as positive psychological research
progresses, its findings become increasingly important in influencing policy decisions
(Diener et al., 2018). Thus, integrating well-being perspectives into menopausal research is

crucial to improving menopausal understanding and care and to increasd well-being.
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The Relationship of Menopausal Attitudes and Menopausal Symptomatology

It is not only necessary to integrate well-being perspectives into menopausal research.
To further broaden menopausal understanding, experiences of menopausal symptomatology
should be investigated, especially, as symptom severity can impact the well-being and social
and personal lives of women (Holloway, 2022; Hooper et al., 2022; Lu et al., 2023;
Waidyasekera et al., 2009). Symptom variability includes differences in symptom severity,
frequency and patterns (Avis et al., 2001; Soules et al., 2005). So far, suggested starting
points to study factors influencing symptom variety are social, lifestyle, and psychological
factors (Baker et al., 1997; Deeks & McCabe, 2004; Hunter & Rendall, 2007).

A psychological factor related to menopausal experience is menopausal attitudes,
which encompass how a woman perceives, defines, and holds ideas about menopause and
accompanying changes (Dashti et al., 2021). These attitudes vary, as menopause can be
considered freeing from menstrual cycles, or as undesirable, for example, when wishing for
children (Aksu et al., 2011). A study by Inayat et al. (2017), revealed that post-menopausal
women generally hold more positive menopausal attitudes than peri-menopausal women, as
they often perceive menopause as a natural ageing process and not a medical condition. In
addition to the menopausal stage, other factors potentially impacting menopausal attitudes
include symptomatology, socioeconomic status, and cultural background, among other
psychosocial factors (Dashti et al., 2021; Freeman & Sherif, 2007; Morrison et al., 2010).

Research has established an interconnected relationship between menopausal
symptoms and attitudes. Ayers et al. (2010) found that women without severe menopausal
symptoms tend to hold more positive menopausal attitudes. Further, negative menopausal
attitudes have been linked to the experience of heightened psychological symptoms such as
psychological distress (Ali et al., 2020; Avis & McKinlay, 1991; Ayers et al., 2010; Wilbur et

al., 1995), while positive menopausal attitudes were correlated with lower depressive
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symptoms and more positive body image, leading to greater well-being (Batool et al., 2017;
Wilbur et al., 1995). However, although the relationship between menopausal attitudes and
symptomatology is commonly acknowledged in menopausal research, few studies have
specifically investigated it (Hunter & Rendall, 2007; Hunter et al., 2009). Therefore, as stated
by Dashti et al. (2021), research should further investigate the bidirectional relationship
between menopausal symptomatology and psychological factors, such as menopausal
attitudes, to gain a greater understanding of menopausal experiences and to improve
menopausal well-being.

The Relationship of Exercise Frequency and Symptom Severity

In addition to psychological factors, lifestyle factors influence the menopausal
experience. Negative lifestyle choices such as sedentary behaviour, smoking, and an
unhealthy diet have been associated with increased menopausal symptoms (Bliimel et al.,
2016; Sabia et al., 2008; Gold et al., 2004). Conversely, adopting a healthier lifestyle can lead
to positive menopausal attitudes, reduced symptoms, and greater menopause-specific and
overall quality of life (Rathnayake et al., 2020; Simkin-Silverman et al., 2003; Yoshany et al.,
2020). These findings suggest that healthy habits such as regular exercise can reduce
menopausal symptom severity and improve the mental well-being of menopausal women.

In terms of exercise frequency, the WHO (2020), recommends adults to exercise at
least three to five times per week, to maintain and improve overall health. Research supports
that regular exercise leads to improved mood, quality of life, self-perceived health, and
reduced symptoms such as fatigue, and vasomotor symptoms (Bailey et al., 2016; Lee &
Kim, 2008; Mishra 2020; Wu et al., 2023). A study conducted by Zhang and Zhao (2023) on
a sample of 600 menopausal women revealed that a combined psychological and exercise
intervention reduced symptoms, such as depression and anxiety, increased life satisfaction

and improved the mental health of menopausal women. Additionally, Hajj et al. (2020) found
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that certain types of exercise might be more effective in alleviating menopausal
symptomatology than others. Further, Lee & Kim (2008), revealed that depressive symptoms
can be reduced if menopausal women exercise at least three times a week. These findings
suggest that exercising regularly could buffer against the negative effects of menopausal
symptoms on mental well-being. However, considering that middle-aged women tend to
reduce their exercise frequency during menopause (Evenson et al., 2002), effective
interventions to promote symptom management and exercising are necessary. Therefore,
while exercising was established to be a lifestyle modification effective in alleviating
menopausal symptom severity, further research is needed to explore the relationship between
these variables and how exercising can be used effectively to improve menopausal well-
being.
The Current Study

While research has already explored the relationship between menopause and well-
being and its correlates, menopausal research remains predominately deficit-oriented.
Further, existing psychological literature on menopause primarily focuses on individual
variables rather than examining their potential interconnectedness. The variables of
menopausal attitudes, exercise frequency, symptom severity, and different dimensions of
well-being have not been researched in one study yet. A greater understanding of the
variables’ relationships is necessary to address the challenges women face during menopause
holistically and effectively. This leaves the question: To what extent do menopausal attitudes,
symptom severity and exercise frequency associate with mental well-being during
menopause?

Hji: Having positive menopausal attitudes is correlated with higher levels of mental

well-being among menopausal women.
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H:>: Higher exercise frequency is correlated with lower severity of menopausal
symptoms among menopausal women.

H3: Higher menopausal symptom severity is correlated with lower levels of mental
well-being among menopausal women.

Hjy: The relationship between menopausal attitudes and mental well-being is
moderated by symptom severity, such that higher symptom severity negatively influences the
relationship between menopausal attitudes on mental well-being (see Figure 1).

Hs: The relationship between menopausal symptom severity and mental well-being is
moderated by exercise frequency, such that higher exercise frequency positively influences
the relationship between symptom severity on mental well-being (see Figure 2).

Figure 1
Hypothesised Moderation Model of Menopausal Symptom Severity on the Relationship

between Menopausal Attitudes and Mental Well-being

Menopausal Symptom
Severity
(M)
Attitudes towards )
Menopause A4 »  Mental Well-Being
(X) + (Y)
Figure 2

Hypothesised Moderation Model of Exercise Frequency on the Relationship Between

Menopausal Symptom Severity and Mental Well-being

Exercise Frequency
M)

Menopausal Symptom
Severity v Mental Well-Being

X) ; (Y)
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Methods

Design

This cross-sectional study used the first wave of a longitudinal research project
investigating mental well-being throughout the life span, which collected both quantitative
and qualitative data. The University of Twente's Faculty of Behavioural, Management, and
Social Sciences (BMS) Ethics Committee, Domain of Humanities and Social Sciences (HSS),
approved the research protocol (Ethical Approval Number: 231487).
Participants

The inclusion criteria for participation were speaking English, Dutch, or German,
having a minimum age of 18 years, having a functional internet connection, and having a
working e-mail address. The provision of informed consent was necessary to sign up for the
study and to get access to the questionnaire. Out of the 253 participants in the original
sample, 114 women between the ages of 40 and 60 gave informed consent and responded to
all the questions on the scales to be analysed and were included (see Appendix A for the flow
diagram of participant inclusion and exclusion). This chosen age range for inclusion was
based on a literature review concerning the well-being of menopausal women, consistent with
the focus of this research (Agarwal et al., 2019; Allahverdipour et al., 2019; Brown et al.,
2015; Khoei et al., 2013; Lu et al., 2023). The mean age of women included in the study was
M =51.89 years (SD = 5.61). Notably, more than half of the participants were Dutch (n = 70,
61.40%) and married or in a registered partnership (n = 67, 58.77%). Further, more than half
of the sample reported having either obtained a Bachelor in (applied) sciences or Master in
(applied) sciences, or PhD (n = 84, 73.68%) and working either full- or part-time (n = 90,
78.95%). Lastly, a large portion of the included participants indicated that they live with their

partner and children (n = 48, 42.11%). Further sociodemographic information, including age,
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gender identity, marital status, living arrangements, educational background, employment

status, and nationality, was analysed and can be found in Table 1.

Table 1

Sociodemographic Characteristics of Participants (n = 114)

11

Characteristic Menopausal Woman (n = 114)
n %
Age, M (SD) 51.89 5.61
Marital Status
Married/registered partnership 67 58.77
Divorced/separated 23 20.18
Widowed 5 4.39
Never been married 19 16.67
Living Arrangements
Living alone 18 15.79
Living with partner 29 25.44
Living with a partner and children 48 42.11
Living with children 16 14.04
Living with others 1 0.88
Educational Background
Primary school 3 2.63
Secondary school 8 7.02
Vocational secondary education 19 16.67
Bachelor in (applied) sciences 41 35.96
Master in (applied) sciences, or PhD 43 37.72
Employment Status
Full-time 35 30.70
Part-time 55 48.25
Unemployed and looking for work 4 3.51
A homemaker or stay-at-home parent 11 9.65
Student 2 1.75
Retired 7 6.14
Nationality
Dutch 70 61.40
German 24 21.05
Belgian 2 1.75
Turkish 14 12.28
Moroccan 4 3.51

Note. Frequencies (n), and percentages (%)
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Procedure

Convenience and snowball sampling were employed to recruit participants through
social media platforms and by sending out recruitment messages. These non-probability
sampling approaches were chosen because they increase participation willingness among
respondents, although limitations such as lower generalisability, external validity, and
reliability should be considered (Schreuder et al., 2001). The English and German
recruitment messages included a link to the application form for the online survey on the

Qualtrics XM® platform (www.qualtrics.com). After filling out the application, including the

provision of informed consent, demographic questions, and a summary of the study and its
purpose, the participants could fill out the survey in English, Dutch, or German to
accommodate their language preferences. Withdrawal from the study was possible at any
time. The completion of the questionnaire was expected to take about 30 to 45 minutes. Data
was gathered between January and March of 2024.
Materials
Symptom Severity

The Menopause Rating Scale (MRS) (Hauser et al., 1994; Schneider et al., 2000), was
used to assess menopause-specific symptom experience and severity and to monitor symptom
variation among the participants. Participants rate the presence and severity of symptoms to
the question ‘Which of the following symptoms apply to you at this time?’ on a 5-point
Likert scale. This included somatic symptoms (hot flushes, heart discomfort, sleep problems,
joint and muscular discomfort), psychological symptoms (depressive mood, irritability,
anxiety, and physical and mental exhaustion), and urogenital symptoms (sexual problems,
bladder problems, and dryness of the vagina). Each of the 11 items was scored by participants
from none (0) to mild (1) to very severe (4). The average symptom severity experienced by

participants was assessed with mean scores. Mean scores were calculated by summing the
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scores of the items and dividing them by the number of total items, resulting in a mean score
range of 0 (signifying absence of symptoms) to 4 (indicating severe symptoms experience).
Therefore, a higher mean score indicated greater symptom severity. In prior research, the
MRS scale demonstrated good psychometric qualities in different countries and domains with
robust internal consistency (Heinemann et al., 2004; Susanti et al., 2019). In the present
study, the measure of Cronbach’s alpha for the MRS was o = .83, which indicated a high
level of internal consistency among the items.
Attitudes towards Menopause

Menopausal attitudes were measured using the Attitudes Towards Menopause Scale
(ATM) by Neugarten et al., (1963). Participants indicate their agreement with 35 general
statements about sexuality, menopausal recovery, and the negative effect of menopause,
among others, using a 4-point Likert scale between disagree strongly (1) and agree strongly
(4) (Aksu et al., 2011). The ATM-Scale includes 16 positive statements, such as ‘Life is more
interesting for a woman after the menopause’, and 19 negative statements, such as
‘Menopause is an unpleasant experience for a woman’. Before calculating total scores, the
negative statements were reverse-coded to ensure consistent interpretation. Total scores were
divided by the number of items, resulting in a mean score ranging from 1 (indicating low
agreement with the presented attitudes) to 4 (indicating high agreement with the presented
attitudes), representing the average agreement of participants with the provided menopausal
attitudes across all items. Higher mean scores indicated greater overall agreement with the
provided attitudes, reflecting more positive menopausal attitudes. Research by Bahri et al.
(2023) and Thapa & Yang (2022) revealed that the ATM scale has strong internal reliability
in different languages and countries. In the present study, Cronbach’s alpha of o = .86

indicated high internal consistency
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Exercise Frequency

Participants’ current level of exercise frequency was assessed with an item from the
Menopause Health Questionnaire (MHQ; The North American Menopause Society, 2005).
The MHQ is commonly used by healthcare professionals as an intake form. Only some items
of the MHQ were included in the questionnaire, namely items about exercise frequency and
type, dietary habits, smoking habits, and beverage consumption. In the present study, only
one question about exercise frequency was analysed. Participants indicated how frequently
they are physically active, with responses ranging from almost daily (0) to never (5) on a 5-
point Likert scale. A higher score indicates less frequent exercise.
Mental Well-Being

The Mental Health Continuum Short Form (MHC-SF; Keyes, 2005) was used to
obtain measures of participants’ mental well-being. The MHC-SF assesses the mental well-
being of individuals among the dimensions of the social, psychological, and emotional well-
being during the past months. Respondents provided answers to 14 items on a 6-point Likert
scale ranging from never (0) to every day (5), with a higher mean score (0-5) indicating
greater well-being. The dimensions are measured with questions such as, ‘During the past
month, how often do you feel that you had experiences that challenged you to grow and
become a better person?’ for psychological well-being, ‘During the past month, how often do
you feel happy?’ for emotional well-being, and ‘During the past month, how often do you
feel that you had something important to contribute to society’ for social well-being (Lamers
et al., 2010). Good psychometric qualities, such as high internal consistency and convergent
validity, have been established for the MHC-SF, offering a nuanced assessment of mental
well-being among different populations (Lamers et al., 2010; Luijten et al., 2019). In the
present study, the calculated Cronbach's alpha at a =.90 shows that the items of the MHC-SF

have a high internal consistency.
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Data analysis

Statistical analyses were performed using the open-source programme R Studios,
Version 4.4.0, to analyse the dataset, stored as a .sav file. For the analyses, the following
packages were used: broom (v1.0.6, Robinson et al., 2024), car (v3.1-2, Fox et al., 2023),
dplyr (v1.1.4, Wickham et al., 2023), foreign (v0.8-86, R Core Team et al., 2021), ggplot
(v3.5.1, Wickham et al., 2024), haven (v2.5.4, Wickham et al., 2024), janitor (v2.2.0, Firke,
2023), Imtest (v0.9-40, Zeileis & Hothorn, 2022), psych (v2.4.3, Revelle, 2024), sjPlot (v
2.8.16, Lidecke, 2024), tidyr (v1.3.1 Wickham & Girlich, 2024), and tidyverse (v2.0.0,
Wickham et al., 2023). The significance level for all analyses was set at p < .05, using two-
tailed p-values.

Several analyses were conducted to analyse the relationships among menopausal
attitudes, symptom severity, exercise frequency, and mental well-being. Descriptive statistics,
like means and standard deviations, were calculated for an overview of participant
characteristics, and visualisations were created for an overview of the result distributions. All
analyses met the necessary parametric assumptions. See Appendices I and J for the tests of
assumptions regarding homogeneity of variance, linearity, multicollinearity, and normality of
the moderation models.

To explore the associations between the variables Pearson correlations were
calculated. Further, a multivariable linear regression analysis was conducted with menopausal
attitudes and menopausal symptom severity as the predictors, mental well-being as the
outcome, and an interaction term attitude * symptoms as a moderator. Additionally, a
multivariable linear regression analysis was performed with symptom severity and exercise
frequency as the predictor, mental well-being as the outcome, and an interaction term of
symptom * exercise as a moderator. Both hypothesised moderation models were visualised

with interaction plots. To enhance the clarity of the plots, high and low levels of symptom
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severity and exercise frequency were selected, rather than the full range of the values (See
Appendix G and J). To analyse the impact of potentially influencing variables, supplementary
analysis was performed with both moderation models by including additional variables (age,
marital status, educational level, employment status, living situation, and nationality). The
primary model’s estimates and significance level remained consistent, with none of the
additional factors showing statistical significance. The results of the additional analysis for
the first model can be found in Appendix H and for the second model in Appendix K.
Results
Descriptive Statistics

The results revealed varying levels of well-being among participants. The overall
mean for mental well-being was calculated at M =3.15 (SD = 0.71), suggesting a moderate
level of mental well-being across the sample. Psychological well-being exhibited the highest
mean score (M = 3.40, SD = 0.76), closely followed by emotional well-being (M = 3.32, SD =
0.95). Conversely, participants scored the lowest on the dimension of social well-being (M =
2.73, 8D = 0.77). Detailed visualisations of the well-being scores of participants are provided
in Appendix B.

For attitudes, participants demonstrated a moderate level of agreement with the
statements, with a mean score of 2.1 (SD = 0.31) on the scale. Responses ranged from a
minimum of 1.31 to a maximum of 2.78, indicating a relatively narrow distribution of
agreement with the presented attitudes around the mean. The item with the highest mean
score (M =3.17, SD = 0.73), reflecting the greatest agreement among participants, was item
34 (“Women should expect some trouble during the menopause’). The distribution of
responses reflected this agreement, with 100 participants (87.8% of the sample) indicating
that they ‘(strongly) agree’. The item with the second highest agreement, reflected in the

mean score of 3.09 (SD = 0.93), was item 8 (‘The thing that causes women all their trouble
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at menopause is something they can't control — changes inside their bodies’). Of the
participants, 88 (77.2% of the sample) indicated that they ‘agree (strongly)’. The item with
the lowest mean score (M = 1.25, SD = 0.56), reflecting the least agreement, was item 4
("Women who have trouble with the menopause are usually those who have nothing to do
with their time'). Of the sample, 109 of the participants (95.6 %) indicated that they ‘disagree
(strongly)’, with item 4. Distributions of attitude agreement are provided in Appendix C.

Participants reported mainly mild or moderate symptomatology (M =2.10, SD =
1.13). Among the participants, the symptom most commonly reported was sleep problems (M
=2.54, SD = 1.21), while the least reported symptom item was dryness of the vagina (M =
1.78, SD = 1.09). The mean scores were M =2.18 (SD = 0.79) for somatic symptoms, M =
2.13 (SD = 0.91) for psychological symptoms and M = 1.96 (SD = 0.83) for urogenital
symptoms. This suggests that, on average, participants reported experiencing more
psychological symptoms than somatic and urogenital symptoms, with scores falling between
mild and moderate severity levels. See Appendix D for visualisations of the menopausal
symptomatology.

The mean exercise frequency among participants was M = 2.27 (SD = 0.998),
indicating that respondents engage in exercise at a level between ‘occasionally’ and ‘at least
3 times a week’. This interpretation is supported by the distribution of responses, as 27
participants (23.68% of the sample) reported that they exercise ‘almost daily’; 44 participants
(38.60%) reported that they exercise ‘at least three times a week’; 31 participants (27.19%)
reported exercising 'occasionally’, 9 participants (7.89%) indicated exercising ‘rarely’, and 5
participants (2.63%) reported ‘never’ exercising. The exercise frequency of participants was

visualised and can be found in Appendix E.
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Bivariate Relationships

To analyse the relationships between variables, a Pearson correlation test was
conducted. A very weak negative and non-significant correlation (» (112) =-.17, p = .066)
was found between mental well-being and menopausal attitudes. Consequently, H1 was
rejected. A very weak, non-significant, positive correlation between exercise frequency and
menopausal symptom severity was found (» (112) =.003, p = .98). Therefore, H> was
rejected. Further, a statistically significant moderate and negative correlation was found
between menopausal symptom severity and mental well-being (» (112) =-.35, p <.01),
indicating that higher menopausal symptom severity is associated with lower mental well-
being. Hence, H3 was accepted. Lastly, a weak statistically significant negative correlation
was found between menopausal symptom severity and menopausal attitudes (r (112) = .28, p
<.01), indicating that higher symptom severity was associated with a greater agreement with
menopausal attitudes. Table 2 displays the results of the Pearson correlation analysis.
Table 3

Descriptive Statistics and Pearson Correlations for Study Variables

Variable M SD 1 2 3 4
1. Mental Well-Being 3.15  0.71 1.00

2. Menopausal Attitudes 299 022 -0.17 1.00

3. Menopausal Symptom Severity 210 1.13  -0.35* 0.28* 1.00

4. Exercise Frequency 227 1.00 -0.12 0.14  0.003 1.00

Note. n =114; M = Mean, SD = Standard Deviation; Asterisks (*) signify statistically

significant results (p < .05.)
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Inferential Statistics
Impact of Attitudes Towards Menopause on the Relationship Between Symptom Severity
and Mental Well-Being

Results revealed a non-significant main effect of menopausal attitudes on mental
well-being (p =.060). While there was an observed main effect of menopausal symptom
severity on mental well-being (p = .034), as the confidence interval includes zeros, this result
should be interpreted with caution. Further, no significant interaction was found between
symptom severity and menopausal attitudes (p =.095; see all results in Table 3). Based on
the results, H4 was rejected. The interaction between the variables can be seen in Appendix G.
Table 3
Moderation Estimates of the Moderation Analysis of Symptom Severity on the Relationship

Between Menopausal Attitudes and Mental Well-Being

Effect Estimate SE 95% CI t p
LL UL

Intercept 6.65 1.48 3.71 9.59 448 <.001

Attitudes -1.3 0.68 -2.64 0.06 -190 .060

Symptoms -0.49 023 -095 -0.04 -2.14 .034

Attitudes * Symptoms 0.17 0.1 -0.03 038 1.69 .095

Note. n = 114; SE = Standard Error; CI = Confidence Interval; LL = Lower Limit; UL =
Upper Limit; Attitudes derived from ATM; Symptoms derived from MRS; Mental Well-

Being derived from MHC-SF
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Impact of Exercise Frequency on the Relationship of Symptom Severity on Mental Well-
Being

Results indicated non-significant main effects for symptom severity (p = .427) and
exercise frequency (p =.76) on mental well-being. Further, no significant interaction was
found between exercise frequency and menopausal symptom severity (p =.477; see Table 4
for all results). Therefore, Hs was rejected. Appendix J contains a visualisation of the
interaction between the variables.
Table 4
Moderation Estimates of the Moderation Analysis of Exercise Frequency on the Relationship

Between Menopausal Symptom Severity and Mental Well-Being

Effect Estimate  SE 95% CI t p
LL UL

Intercept 3.73 056 2.61 484 6.62 <.001

Symptoms -0.07 0.08 -0.23 0.10 -0.80  .427

Exercise Frequency 0.07 023 -039 0.53 030 762

Symptoms * Exercise Frequency -0.02 0.03 -0.09 0.04 -0.71 AT7

Note. n = 114; SE = Standard Error; CI = Confidence Interval; LL = Lower Limit; UL =
Upper Limit; Symptoms derived from MRS; Exercise Frequency derived from MHQ; Mental
Well-Being derived from MHC-SF
Discussion

The key objective of this study was to investigate the impact of menopausal attitudes,
menopausal symptom severity, and exercise frequency on mental well-being in women aged
40 to 60. The study’s findings indicate that menopausal symptom severity has a moderately
strong negative relationship with mental well-being. However, no relationships and

interactions were found between menopausal attitudes and mental well-being, nor between
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exercise frequency and menopausal symptom severity, therefore, the influence of the
variables on mental well-being appears to be less prominent and may be affected by
additional factors.

Generally, this study’s sample reported mild to moderate symptom severity. When
comparing these findings to the results of a large multinational survey by Heinemann et al.
(2004), it emerges that, except for urogenital symptoms, this study’s sample reported lower
somatic and psychological symptoms. This comparison underscores the variability in
menopausal experiences, and the necessity to understand factors influencing menopausal
symptom severity and well-being. Further, women in this study experiencing higher symptom
severity reported lower levels of mental well-being, highlighting the need for effective
menopause-specific symptom management strategies. This result aligns with existing
research (Holloway, 2022; Hooper et al., 2022; Lu et al., 2023; Waidyasekera et al., 2009),
thus adding to the robustness and validity of earlier findings. However, although a
relationship between the variables was found, the effect size was relatively small, suggesting
a limited direct impact. Nonetheless, small effect sizes remain important in research
addressing complex phenomena like menopausal well-being (Go6tz et al., 2021), as mental
well-being during menopause is likely to be influenced by a multitude of factors and small
effects. Therefore, interventions should consider multifaceted approaches by including
different psychological, social and lifestyle factors beyond symptom severity.

Surprisingly, this study did not find exercise frequency to impact menopausal
symptom severity or its relationship with mental well-being, challenging previous findings
(Bailey et al., 2016; Lee & Kim, 2008; Wu et al., 2023; Zhang & Zhao, 2023). Participants
reported exercising ‘at least 3 times a week’ and ‘occasionally’, aligning with findings that
menopausal women do not exercise enough (Evenson et al., 2002). As Wu et al. (2023)

proposed the benefits of exercise on menopausal symptomatology to be dose-dependent, the
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sample potentially did not exercise enough to establish a relationship between the variables.
However, this study’s result implies that exercise alone may not be sufficient to mitigate the
impact of menopausal symptomatology on mental well-being. Therefore, symptom
management strategies solely focusing on exercise should be re-evaluated.

Further, this study found no relationship between menopausal attitudes and mental
well-being, nor that menopausal symptom severity influenced this relationship, contradicting
previous findings suggesting an interconnectedness between the variables (Ali et al., 2020;
Ayers et al., 2010; Batool et al., 2017; Ghazanfarpour et al., 2015; Wilbur et al., 1995).
Notably, most participants agreed that menopause is challenging (89%) and uncontrollable
(77.2%), possibly indicating that symptoms and experienced life changes impact participants
more than they reported on this studys measures. These findings underscore a need for
increased menopausal support and resources than those currently offered to improve
menopausal well-being. For this purpose, educational approaches have been shown to be
effective in improving menopausal attitudes, in turn leading to greater reported quality of life
(Gebretatyos et al., 2020; Koyuncu et al., 2018; Rathnayake et al., 2020). This suggests that
prompting more menopausal education and public dialogues could be effective in improving
menopausal attitudes and well-being across different populations of women.

The value of this study’s findings about menopausal attitudes and exercise frequency
lies in contradicting earlier research about their impact on well-being, and the discrepancy
highlights the need for further investigate associated factors. Future research should explore
different types of exercise with precise measurements (Hajj et al., 2020; Wu et al. 2023) and
include other lifestyle factors when investigating menopausal symptom severity and mental
well-being (Bliimel et al., 2016; Gold et al., 2004; Sabia et al., 2008; Sternfeld et al., 2014).
This broader approach could help design effective symptom management strategies and

interventions tailored to different lifestyles. The same applies to menopausal attitudes, as the
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lack of association suggests the investigation of additional psychological and sociocultural
factors (Ayers et al., 2010; Freeman & Sherif, 2007; Morrison et al., 2010), to improve
menopausal education and support and symptom management strategies.

Lastly, participants exhibited similar mental well-being to a sample of 50—-60-year-old
Dutch women in a study by Lamers et al. (2010), with moderate levels of mental well-being,
and higher psychological and emotional well-being than social well-being. This implies that
further research into well-being should investigate the reasons behind lower social well-
being. General practitioners and gynaecologists should utilise insights from this, as well as
other existing and future studies, to move towards more personalised menopausal care. This
could include the incorporation of well-being assessments like the MHC-SF and MRS in
every check-up to ensure early and specific intervention. Further, practitioners could increase
feelings of social support by informing and teaching effective management strategies to work
against the belief that menopause is challenging and uncontrollable. These implications are
also relevant for policymakers as they should establish guidelines to pave the way towards
more holistic menopausal care and help women navigate through the menopausal journey.
Strengths & Limitations

This study’s strengths include the analysis of various variables, allowing for a holistic
analysis to gain a greater understanding of the included variables and their relationships.
Further, the study utilised validated measures that demonstrated high internal reliability and
consistency in this study, strengthening the finding’s reliability and validity.

However, several limitations of this study have to be acknowledged. One limitation
includes the cross-sectional design of the study and chosen analysis, not allowing for
observation of changes in the variables over time or the establishment of causal relationships
(Setia, 2016; Wang & Cheng, 2020). Further, the reliance on self-report measures may have

introduced response biases and social desirability effects that could affect the validity of
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results (Rosenman et al., 2011). Moreover, the application procedure and length of the survey
could have led to increased drop-out rates and declines in response rates, negatively
impacting the quality of the data (Braitman et al., 2022). Additionally, despite efforts to limit
biases emerging from non-probability sampling techniques, the sample was notably
homogenous in socio-demographic characteristics. This homogeneity, combined with the
relatively small sample size, limits the ability to generalise findings to broader populations
(Galloway, 2005), and has to be considered as attitudes, symptom experience, and well-being
are influenced by cultural factors (Hunter & Rendall, 2007; Freeman & Sherif, 2007;
Kowalcek et al., 2005; Melby et al., 2005). Finally, the chosen age range as inclusion criteria
may have led to the exclusion of younger and older women who are certain of being in
menopause and the inclusion of women not experiencing menopausal changes yet. Therefore,
including an item to determine the menopausal stage could increase the generalisability and
reliability of findings.
Future Recommendations

Based on the study's findings, strengths, and limitations, several recommendations for
future research emerge. Future research should utilise longitudinal designs (Collins 2002;
Dennerstein, 2000; Lee and Lee, 2022), to capture variations in symptom severity,
menopausal attitudes, exercise frequency, and mental well-being accurately. Studies
investigating menopausal well-being and associated factors should aim to recruit larger and
more diverse samples of different age groups, backgrounds, and menopausal statuses (Chan
et al., 2020; Collins, 2002; Wellons & Richard-Davis, 2013). This diversity would enhance
the applicability and relevance of findings. An ideal sampling technique to achieve this could
be stratified sampling to ensure the recruitment of specific subgroups within the menopausal
population and to ensure an understanding of different experiences (Elfil & Negida, 2017).

Further, research designs investigating menopausal well-being could benefit from combining
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different sampling techniques with triangular data sourcing to gain a better understanding of
the variables. This could entail combining quantitative surveys with qualitative interviews to
allow for a comprehensive analysis of the menopausal experience (Zhang & Zhao, 2023),
adding depth and context to the data. Specifically, ecological momentary assessments could
be utilised to limit self-report biases and memory recall errors. Collecting participant data on
mental well-being, symptom experience and attitudes in real-time and natural environments,
could improve the objectivity and ecological validity of data and findings (Crawford et al.,
2022). Conclusively, combining different types of sampling and data collection techniques
could offer better insights into how menopausal well-being is influenced by various factors
such as menopausal attitudes, symptom severity and exercise frequency.
Conclusion

In conclusion, this study contributes to the understanding of the impact of menopausal
attitudes, symptom severity, and exercise frequency on the mental well-being of menopausal
women. Symptom severity was revealed to be associated with mental well-being during
menopause, while attitudes towards menopause and exercise frequency, as well as the
interaction between the variables, did not emerge as predictors. Therefore, effective
management strategies for menopausal symptomatology as well as educational approaches
emerge as central to fostering mental well-being during menopause. Unexpected findings
highlight that further research is needed, incorporating additional factors, to improve health
policies and move towards personalised and holistic care. Future research should utilise
longitudinal, experimental, culturally sensitive, and mixed methods approaches to gain a
greater menopausal understanding. Ultimately, multifaceted approaches, addressing physical
as well as psychological needs are required to safeguard and foster mental well-being during

menopause.
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Appendix A: Flow Diagram for Inclusion and Exclusion of Participants

Figure 3

Flow Diagram of Participant Inclusion and Exclusion Criteria

Initial Sample Size

n=638

A 4

Excluded: Did not give informed consent (n = 42)

Remaining participants: n = 596

A 4

Eccluded: Did not fill out MRS, ATM, MHQ, MHC-SF (n = 343)

Remaining participants: n =253

A 4

Excluded: Did not indicate female as gender (n =32)

Remaining participants: n =221

A 4

Excluded: Not in age range of 40-60 (n = 107)

Remaining participants: n = 114
Final Sample Size

n=114

42

Note. The initial sample size was n = 638 participants. Participants were excluded at various

stages. The final sample size included in the analysis was n = 114 participants.
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Appendix B: Visualisations of Well-Being Scores

Figure 4

Boxplot of Well-Being Subscales
Boxplot of Well-Being Subscales

Well-Being Dimensions
E Emotional Well-Being
E Psychological Well-Being
E3 social Well-Being

Score

Emotional Well-Being Psychological Well-Being Social Well-Being
Subscale
Note. This boxplot illustrates the distribution of scores for three subscales of mental well-
being: Emotional Well-Being, Psychological Well-Being, and Social Well-Being. Each box
represents the interquartile range (IQR) of scores, with the line inside the box indicating the

median score. The whiskers extend to 1.5 times the IQR. The chart highlights variations in

the scores across the different dimensions of well-being among participants.
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Figure 5

Density Plots of Well-Being Subscales
Density Plots of Well-Being Subscales
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Note. This density plot shows the distribution of scores for the three subscales of mental well-
being. Each curve represents the density of scores within each subscale, providing a visual
representation of how frequently different scores occurred. The plot highlights the relative

concentration and spread of well-being scores across the different dimensions
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Appendix C: Visualisations of Attitude Scores

Figure 6

Density Plot of Mean Attitudes Towards Menopause (ATM) Scores

Density Plot of Mean ATM Scores
1.5

1.0

Density
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0.0

1.6 2.0 2.4 2.8
Mean ATM Score

Note. This density plot shows the distribution of mean scores on the Attitudes Towards
Menopause (ATM) scale for the entire sample. The mean ATM score reflects participants'
overall agreement with general statements about menopause, with higher scores indicating
more positive attitudes. The peak of the density plot indicates the most common mean score
range among participants, providing insight into the general agreement on the provided

menopausal attitudes within the sample.



ATTITUDES, EXERCISE FREQUENCY, SYMPTOMS, MENTAL WELL-BEING 46

Figure 7

Responses to Attitude 34 by Age Group
Responses to Attitude 34

'Women should expect some trouble during
the menopause.’
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Response to Attitude 34
Note. This bar chart shows the distribution of responses to Attitude 34, 'Women should
expect some trouble during the menopause,' across the sample. Responses range from 1

(disagree strongly) to 4 (agree strongly). The majority of respondents tend to agree with the

statement, with the highest percentage indicating a moderate agreement.
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Figure 8
Responses to Attitude 4 by Age Group

Responses to Attitude 4

'Women who have trouble with the menopause
are usually those who
have nothing to do with their time.’
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Response to Attitude 4

Note. This bar chart shows the responses to Attitude 4, "Women who have trouble with the
menopause are usually those who have nothing to do with their time,'. Responses range from
1 (disagree strongly) to 4 (agree strongly). It highlights the general disagreement with this

statement across the sample.
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Figure 9
Responses to Attitude 4 by Age Group

Responses to Attitude 8

"The thing that causes women all their trouble
at menopause is something they can't control -
changes inside their bodies.'
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Note. This bar chart shows the responses to Attitude 8, ‘The thing that causes women all their
trouble at menopause is something they can't control - changes inside their bodies.’
Responses range from 1 (disagree strongly) to 4 (agree strongly). It highlights a general

agreement with this statement across the sample.
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Appendix D: Visualisations of Menopausal Symptom Severity
Figure 10
Participants Indicating Severity Levels ‘none’, ‘mild’ and ‘moderate’ for Each Symptom

Participants Indicating None, Mild, and Moderate Levels for Each Symptom
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Note. This graph shows the responses how many participants indicated experiencing none,

mild and moderate symptomatology across the 11 items. It highlights the mild

symptomatology across the sample.
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Figure 11
Participants Indicating Severity Levels ‘severe, and ‘very severe for Each Symptom

Participants Indicating Severe and Very Severe Levels for Each Symptom
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Note. This graph shows the responses how many participants indicated experiencing severe,
and very severe symptomatology across the 11 items. It highlights the only few participants

experience severe symptomatology.
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Figure 12
Participants Indicating Severity Levels for Each Sympto

Participants Indicating Severity Levels for Each Symptom
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Note. This graph shows the responses how many participants indicated experiencing none,
mild, moderate, severe and very severe symptomatology across the 11 items, highlights that

the majority of participants experience mild symptomatology.
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Appendix E: Visualisations of Exercise Frequency
Figure 13

Bar Plot of Exercise Frequency Counts

Bar Plot of Exercise Frequency Counts
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almost daily ~ at least three times a week occasionally

Count
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Exercise Frequency

Note. This bar plot displays counts of participants reporting different frequencies of exercise

The most common response was ‘at least three times a week’. followed by ‘occasionally’.

52
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Figure 14

Pie Chart of Exercise Frequency Percentages

Pie Chart of Exercise Frequency Percentages

Frequency

. almost daily
at least three times a week
. occasionally
. rarely
. never

Note. This pie chart depicts the percentage of participants who reported each level of exercise
frequency with their respective proportions indicated by the chart. The majority of

participants exercise ‘at least three times a week’, comprising 38.60% of the sample.
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Appendix F: Assumption Diagnostics Ha

Assumptions Diagnostics for the Regression Model of Mental Well-Being and Attitudes with

Symptom Severity as the Moderator
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Scale-Location Plot
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Appendix G: Interaction Effect Hs

Figure 15

Interaction Effect of Symptoms on the Relationship Between Attitudes and Mental Well-Being

moderated by Symptom Severity

Interaction of Attitudes and Symptoms on Mental Well-being
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Note. The graph shows the interaction between menopausal attitudes and experienced
symptomology on mental well-being. Mental well-being increases with more agreement with
the menopausal attitudes. This effect is more pronounced for participants experiencing lower

symptomatology (red line) compared to those experiencing more symptoms (blue line).
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Appendix H: Additional Analysis for H4
Table 5
Sensitivity Analysis of the Moderation Analysis of Symptom Severity on the Relationship

Between Menopausal Attitudes and Mental Well-Being

Effect Estimate SE 95% CI t p
LL UL

Intercept 6.12 1.79 2.57 9.68 3.41 <.001
Attitudes -1.23 0.69  -2.60 0.14 -1.78 .078
Symptoms -0.55 023 -1.01 -0.09  -2.36 .020
Age 0.02 0.01  -0.01 0.04 1.29 .198
Marital Status -0.08 0.06 -0.20 0.04 -1.36 177
Educational Level 0.04 0.07  -0.10 0.18 0.61 542
Employment Status -0.05 0.04 -0.13 0.30 -1.35 .180
Living Situation -0.05 0.07  -0.19 0.08 -0.80 427
Nationality -0.09 0.06 -0.20 0.02 -1.54 127
Attitudes * Symptoms 0.20 0.10  -0.01 0.40 1.88 .063

Note. SE = Standard Error; CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit;
Attitudes derived from ATM; Symptoms derived from MRS; Mental Well-Being derived

from MHC-SF.
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Assumptions Diagnostics for the Regression Model of Mental Well-Being and Symptom

Appendix I: Assumptions Diagnostics Hs

Severity with Exercise Frequency as the Moderator
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Scale-Location Plot
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Appendix J: Interaction Effect Hs

Figure 16

Interaction Effects of Symptoms on the Relationship Between Attitudes and Mental Well-

Being moderated by Symptom Severity

Interaction Effect of Symptoms and Exercising on Mental Well-being
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Note. This graph shows the interaction effect between the number of symptoms and exercise
frequency on mental well-being. The shaded areas around the lines represent the confidence
intervals for the predicted values. As shown, mental well-being decreases as the number of
symptoms increases, with those exercising ‘almost daily’ (red line) experiencing higher

mental well-being compared to those who exercise ‘never’ (blue line).
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Appendix K: Additional Analysis Hs
Table 6
Sensitivity Analysis of the Moderation Estimates of the Moderation Analysis of Exercise

Frequency on the Relationship Between Menopausal Symptom Severity and Mental Well-

Being
Effect Estimate  SE 95% CI t p
LL UL

Intercept 3.13 1.07 1.00 526 291 <.005
Symptoms -0.05 0.08 -0.22 0.11 -0.61 .543
Exercise Frequency 0.16 024 -031 -0.63 0.67 .503
Age 0.02 0.01 -0.01 0.04 1.21 230
Marital Status -0.09 0.06 -0.22 003 -147 .145
Educational Level 0.04 0.07 -0.10 0.18 0.53 597
Employment Status -0.05 0.04 -0.13 0.03 -I1.15 254
Living Situation -0.07 0.07 -0.21 0.07 -1.01 317
Nationality -0.06 0.06 -0.18 0.05 -1.08 .285
Symptoms * Exercise Frequency 0.03 0.03 -0.10 0.04 -0.85 397

Note. SE = Standard Error; CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit;

Symptoms derived from MRS; Exercise Frequency derived from MHQ; Mental Well-Being

derived from MHC-SF.
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