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Abstract

Menopause marks the end of the menstruation period which can incur naturally or due to surgery where the ovaries or the uterus
is removed, or the use of other treatments like chemotherapy. Menopause elicits both physiological and psychological changes such
as joint or pelvic pain, headaches or migraine, cognitive function and mental health problems such as anxiety. In order to assess
the mental health impact of menopause, the physiological, psychological and sociological composites need to be evaluated. It is
increasingly recognised that the associated symptoms experienced by women and trans-men are specific to menopause transition,
making it challenging to diagnose and treat using conventional methods. We developed a menopause tool called Menopause mental
health (MARIE) rating tool following a co-production workshop. The Menopause mental health (MARIE) project’s overall aim is
to explore the mental health impact of menopause through several work stream packages and assess the MARIE tool. The current
work package (WP2a and 2b) that is represented within this study aim to further explore menopause symptoms and then validate
and, determine the efficacy of the MARIE tool. We will conduct a prospective, mixed methods study in the United Kingdom (UK)
among women and trans-men=18 years old that are perimenopausal, menopausal or post-menopausal. WP2a will use the Hospital
Anxiety and Depression Scale, Insomnia Severity Index Scale, Menopause Rating Scale, Greene Climacteric Scale, Health related
quality of life, Quebec Pain Disability Scale, and Burnout Assessment Tool and a qualitative interview using a topics guide. WP2b

will administer the MARIE tool.

Research Ethics and Health Research Authority Approval has Been Obtained with a Reference of 22/EE/0159: The
findings will be submitted for publication in peer-reviewed journals and presented at women’s health, primary care, and mental

health themed conferences.
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Introduction

The menopause transition is defined as the time-period from
the start of changes to the menstrual cycle or vasomotor symptoms,
until 12 months after the final menstrual period [1]. The final men-
strual period is termed the menopause. Menopause transition is
marked by hormonal changes and is associated with a various of
physical and psychological health problems, which vary substan-
tially in both nature and severity across different geographical lo-
cations and cultures [2]. Typically, women first experience symp-
toms in their mid to late 40s and they persist for 5 to 8 years but
may continue long term in the case of natural menopause [3]. Sur-
gical procedures, such as oophorectomy (removal of the ovaries)
or hysterectomy (removal of the uterus), can induce menopause
abruptly due to the removal of reproductive organs. Additionally,
certain cancer treatments, including chemotherapy, can lead to
premature menopause by impacting ovarian function. In some cas-
es, menopause may be triggered by genetic factors, resulting in an
earlier onset. Menopause is broadly categorised as perimenopause,
menopause and post-menopause based largely on symptoms [4].
Menopause can manifest in the body through a multitude of ways,
giving rise to a diverse array of symptoms. The nature, duration,
and intensity of these symptoms exhibit considerable variability
among individuals, with some encountering severe and/or disrup-
tive manifestations. The repercussions of these symptoms extend

beyond the physiological realm, significantly affecting self-confi-
dence, mental well-being, and interpersonal relationships. This
impact is not confined to one’s personal life but also extends into
the professional domain. Recognising the potential influence of
menopausal symptoms on both personal and work-related aspects
of life is paramount. It underscores the importance for the general
public, healthcare professionals, employers, and policymakers to
be well-informed about these symptoms. Such awareness is crucial
to comprehending the full spectrum of experiences that some indi-
viduals undergo during the menopausal transition. By fostering un-
derstanding and acknowledging the potential challenges faced by
workers navigating menopause, there is an opportunity to cultivate
a supportive environment that promotes overall well-being and
productivity in both personal and professional sphere. Perimeno-
pause is a transitional phase during which individuals experience
symptoms commonly associated with menopause, yet their men-
strual periods have not ceased. This period continues until meno-
pause is officially reached, marked by the absence of menstruation
for a consecutive 12-month period. In essence, perimenopause
serves as the precursor to menopause, characterised by hormonal
fluctuations and the gradual cessation of reproductive functions. It
is a nuanced stage that encompasses the symptomatic manifesta-
tions of menopause while still retaining some aspects of the men-
strual cycle. The culmination of perimenopause into menopause is
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demarcated by a year-long absence of menstrual periods, signal-
ling the completion of the reproductive phase in a person’s life. The
onset of menopause and perimenopause brings about a range of
symptoms that can significantly impact an individual’s well-being.
Common manifestations include anxiety, mood swings, cognitive
challenges often referred to as “brain fog”, hot flushes, and irreg-
ular menstrual periods. It's noteworthy that these symptoms may
emerge several years before the cessation of menstrual periods and
can persist beyond the transition into menopause [4].

Women have a two-fold higher risk of developing depression or
anxiety disorders than men [5]. Changes in cognitive function and
mental health problems are commonly experienced during meno-
pause transition [6]. However, few dedicated tools exist to explore
and manage these important issues. The Nuffield Health Survey of
3725 menopausal women in the United Kingdom (UK) found that
47% reported symptoms of depression and one third experienced
feelings of anxiety [7]. Moreover, sleep disturbance, including dif-
ficulty falling asleep and repeated awakenings is experienced by
up to one third of women during menopause transition, and can
exacerbate mental health issues [8] It is approximated that up to
20% of women in menopause transition attend their primary care
physician with symptoms of depression or anxiety [9], illustrating
the gravity and impact of the problem. Findings from the Study of
Women'’s Health Across the Nation (SWAN) established that numer-
ous factors contribute to the susceptibility to depression during this
time. This includes discomfort associated with physical symptoms
such as hot flushes, pre-existing mental health conditions, insuffi-
cient social support, psycho-social stressors, health and lifestyle be-
haviours, and demographic attributes [5]. However, the increased
risk of depression and anxiety exhibited in this population is not
fully explained by these factors. Evidence from studies adjusting for
these variables demonstrates a residual increased risk [10,11].

It is increasingly recognised that the clinical presentation of
depression and anxiety is different in women during menopause
transition compared to women not undergoing these biological
changes. It is associated with a broad range of symptoms including
fatigue, lack of energy, low self-esteem, feelings of loneliness, cog-
nitive impairment, reduced libido, weight gain, muscle aches and
back pain [12]. The mood changes experienced by women during
menopause transition are predominantly irritability, paranoia, and
anger, compared with women of reproductive age who typically
display sadness and low mood [13]. The aetiology of mental health
issues during menopause transition is multi-dimensional and in-
cludes biological, psychological, and social influences. Hormonal
changes in the hypothalamic-pituitary-gonadal axis have a direct
impact of brain functioning. Gonadal hormones play an import-
ant role in the regulation of brain metabolism, increasing cerebral
blood flow, reducing inflammation, and simulating neuronal regen-
eration and nerve growth factor [14,15]. These biological influenc-
es combine with psycho-social factors occurring at this life period,
including the perception of ageing, the end of reproductive capabil-
ities, changing roles within the workplace and family, physical ill-
ness, and stressful life events. The evidence supports the view that
mental illness during this period has a unique aetiology and specif-
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ic clinical features [16], highlighting the need for a dedicated tool
to explore and evaluate mental health problems during menopause
transition. In December 2021, the Improving Access to Psycholog-
ical Therapies (IAPT) centres in the UK took a significant step by
introducing information packs tailored for healthcare profession-
als, focusing specifically on providing emotional wellbeing support
to menopausal women. These packs are designed to equip General
Practitioners (GPs) with valuable insights into addressing the emo-
tional challenges associated with menopause. Within this frame-
work, GPs may recommend various interventions, including talking
therapy, medication, or a combination of both, to women navigating
the complexities of menopause. It is important to note that the emo-
tional distress often experienced during menopause differs from
conventional depression. The National Institute for Health and Care
Excellence (NICE) has underscored the significance of a nuanced
approach in its current guidelines [16], advocating against the im-
mediate prescription of antidepressants for menopausal women.
Instead, the emphasis is on providing information and advice, par-
ticularly about Cognitive Behaviour Therapy (CBT). This approach
aligns with the growing recognition that addressing the emotional
aspects of menopause requires a tailored and evidence-based strat-
egy. Looking ahead, there is room for enhancing existing guidelines
related to menopause and mental health by incorporating a more
robust evidence-based foundation. The aspiration is that ongoing
exploratory studies will pave the way for a comprehensive under-
standing, allowing women, those who identify as non-binary, and
transgender to contribute detailed insights. This collaborative ef-
fort aims to refine and optimise the support provided to individuals
navigating the multifaceted challenges of menopause. In response
to the current needs and available evidence, coupled with the prior-
itization of menopause in the UK’s women’s health strategy [17], a
crucial component of the process involves conducting comprehen-
sive research to generate high-quality evidence [18]. Menopause is
a priority area for the UK. To address this, we initiated the MARIE
project, a purposeful endeavour aimed at exploring the mental
health impact on menopausal women. The overarching project is
structured into four distinct parts, referred to as work-packages,
employing an overall data-linkage methodology.

Methods

The MARIE project aims to explore the mental health impact
of menopause by way of evaluating the physiological and psycho-
logical aspects through several work stream packages. The initial
step of the MARIE project comprised of completing work-package
1 which involved conducting an evidence synthesis to identify cur-
rent clinical and research gaps. This synthesis relied on peer-re-
viewed and published data to inform subsequent stages. Follow-
ing the identification of a variety of clinical and scientific gaps, we
further outlined the areas to focus on using several work packag-
es. Work-package 2a was designed as a prospective, exploratory
mixed-methods study. This phase incorporates the use of validated
clinical questionnaires widely employed across global healthcare
systems, including the National Health Service (NHS) in the UK.
These questionnaires are established tools in various medical con-
texts’, thus may lack the specificity required to address menopausal
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symptoms comprehensively in women and trans-men. Recognising
the need for a consolidated understanding of menopausal symp-
toms and their potential variations, work-package 2a will be com-
pleted in the first instance with a recruitment period of 12-month.
The information gathered will not only contribute to optimizing the
Menopause mental health Rating (MARIE) tool which has been de-
veloped through a combination of co-production and evidence syn-
thesis. The MARIE tool will be tested in work-package 2b with a 12
month recruitment period. Any adjustments made to the tool will
adhere to the standard operating procedure in the UK pertaining
to processing study amendments. This rigorous approach ensures
that changes are implemented in a systematic and validated man-
ner, contributing to the ongoing refinement and effectiveness of the
MARIE project and its associated tools.

Aims and Objectives

This protocol focusses on work package 2 only which compris-
es of two parts: work packages 2a and 2b. The overall objective
of work package 2 is to better explore menopause using existing
validated clinical questionnaires (WP2a) among women and trans-
men across all ages. WP2b will further validate our new menopause
tool known as the Menopause mental health Rating (MARIE). The
tool was constructed following an evidence synthesis of existing re-
search data, clinical expertise and a co-production piece conducted
as part of a wider women’s health program; ELEMI.

Study Design

WP2a is a prospective mixed methods study conducted to gath-
er further information using clinically validated questionnaires that
are currently in use and a study specific topics guide. Participants
will be required to complete a brief online demographic question-
naire followed by core questions about menopause symptoms,
mental health and wellbeing using Hospital Anxiety and Depres-
sion Scale (HADS), Insomnia Severity Index Scale (ISIS), Menopause
Rating Scale (MRS), Greene Climacteric Scale (GCS), Health related
quality of life (HRQoL), Quebec Pain Disability Scale (QPDS), and
the Burnout Assessment Tool (BAT-12). The questionnaires will be
completed online using the Qualtric tool on day 1 and 30, and those
that consent will additionally participate in a qualitative interview
on day 60. Some of the questionnaires are generic and are part of
clinical consultations as part of the current healthcare landscape.
However, their non-specificity to the context of menopause can lim-
itits’ purpose to better understand experiences of those experienc-
ing the menopause. However, it is recognised some questions may
still have validity and these will be repurposed as part of the MARIE
tool. Work package 2b is a prospective mixed methods study on val-
idating the MARIE assessment tool in a winder population of partic-
ipants with a view to demonstrate its’ feasibility and acceptability.

Study Population & Recruitment

The eligibility criteria includes women and trans-men=18 years
of age that have undergone or undergoing natural or surgical meno-
pause, peri-menopause and post-menopause. We will also include
trans-men who are using hormone replacement therapy. We aim to
recruit at least 100 people for WP2a and WP2b. Participants must
be willing and able to give electronic consent and have access to a
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digital device to complete the online questionnaires and interviews.
Electronic consent is an acceptable approach to conduct research,
as per the HRA authorities. Participants will be invited to partici-
pate via social media platforms such as Twitter, LinkedIn, National
Health Service (NHS) hospital websites, Instagram and Facebook.

Informed Consent

Informed consent will be given electronically using the Qual-
trics XM platform, and separately for each component of work
package 2. Participants will be given detailed information about
the nature and purpose of the study and will be required to con-
firm that they meet the inclusion criteria. Eligible individuals that
have given consent will then be enrolled into the study and asked
to complete the relevant online questionnaires on day 1 and day 30.
Additionally, participants will be invited to provide their email or
telephone contact details if they are happy to take part in a quali-
tative exploration via interviews. Participants will also have an op-
tion to consent to be contacted for future research. Participants will
have the opportunity to withdraw from the study prior to submit-
ting their questionnaire. However, once submitted we will not be
able to identify the participant to withdraw their data, unless they
have provided contact details which could be used to identify and
withdraw them. Under these circumstances data already collected
with consent would be retained but no further data would be col-
lected, or any other research procedures carried out in relation to
the participant.

Data Collection

Quantitative data will be collected through online question-
naires using the Qualtrics XM platform. Participants will be allowed
to omit questions they do not want to complete. All participants will
be allocated a study ID and patient identifiable information will not
be recorded. Survey data will be exported from the Qualtrics XM
platform to the statistical software packages SPSS and STATA for
graphical presentation and analysis. Topic guides have been devel-
oped to facilitate the participant interviews. All interviews will be
conducted via a secure online facility, audio-recorded, transcribed
in full, and early interviews will be reviewed by the research team
to determine whether any alterations to the topic guides need to be
made. Data collection and analysis will be integrated. If data satu-
ration is reached, interview capacity will be shifted to other groups
to facilitate greater exploration where appropriate. It is anticipated
that interviews will take approximately 45 minutes; however, this
will be guided by each participant. Interviews will be transcribed
by the researchers. Transcripts will then be reviewed for accuracy,
de-identified, and uploaded to NVivo software version 11.2 for data
coding and retrieval.

Outcome Measures

The primary objective of work package 2a is to determine the
mental health impact of the menopause using established tools.
The outcome measures are the responses to the questionnaires, in-
cluding the HADS and ISIS, in addition to participant interviews us-
ing topic guides. The secondary objective is to explore other effects
of the menopause. The outcome measures are the responses to the
questionnaires from the MRS, GCS, HRQoL, QPDS, and BAT-12. We
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will evaluate challenges associated with the menopause, specifical-
ly lower back pain, vasomotor symptoms, cognitive performance,
and wellbeing at work. The primary objective of work package 2b
is to determine the validity and effectiveness of the MARIE tool.
The outcome measures are the responses to the completed MARIE
questionnaires, in addition to participant interviews using topic
guides.

Statistical Analysis

WP2a: Descriptive statistics will be presented as either means
(SD) or median (IQR) for continuous variables according to the
distribution of data. We will aim to use the Kruskal-Whitney U-test
where data is not normally distributed. Chi- square or Fisher’s ex-
act test will be used for categorical variables and any associations
between demographic data and responses related to mental health
wellbeing questions.

WP2b: Pearson’s correlation analysis may be used to measure
strength of linear relationship between variables. The goodness
of-fit of latent class models for categorical responses can be tested
using Pearson and likelihood-ratio chi-squared tests. This will be
followed by a factor model, with confirmatory factor analysis using
the Maximum likelihood approach. The data’s covariance fit for the
tested factor models will be explored. Models will be used based
on their Goodness of Fit-indices (GOF). Varies indices, absolute fit
or relative fit, will be considered. All interviews will be conducted
via a secure online facility and will be recorded and transcribed.
Data collection and analysis will be integrated. A process based on
framework methodology may be used to analyze the data.
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