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Abstract

Background: Menopause symptoms are common but often inadequately addressed by primary care clinicians due to limited
time for discussions and resources. Mobile health applications can play a crucial role in symptom identification and management,
yet many existing menopause-focused apps lack evidence-based content and medical expertise.

Objective: To describe the protocol study design and methodology of a randomized controlled trial (RCT) to evaluate the
effectiveness of the emmii mobile app for improving menopause-related knowledge, and shared decision-making compared to a
traditional menopause education pamphlet.

Methods: This RCT will recruit women aged 45–55 years with upcoming primary care appointments at Mayo Clinic within 3
weeks of the date of initial outreach. Eligible participants must be English-speaking, able to provide informed consent, and report
a Menopause Rating Scale (MRS) score ?5, which indicates that they are experiencing significant menopause-related symptoms.
Eligible participants will be randomized to have access to either the emmii app (intervention, n=200) or an evidence-based
menopause education pamphlet (control, n=200). The emmii app is developed with direct input from primary care clinicians
certified by The Menopause Society and offers symptom tracking, personalized treatment recommendations based on a protocol,
and a discussion guide to support communication between patients and their primary care clinicians. Outcomes will include a
post visit survey sent to the participants and their primary care clinicians within 3 days of the appointment, and assessment of
patient knowledge, clinical treatment plans and both patients and clinicians experience. The study will also compare prescribing
rates of hormonal and nonhormonal therapies for menopause symptoms between the emmii intervention and control groups to
assess the app’s influence on treatment patterns. Data will be analyzed using descriptive statistics, including Chi-square tests,
Wilcoxon rank sum tests and multivariable modeling.

Results: Data collection is scheduled to begin in April 2025.

Conclusions: This protocol outlines the design and methodology of a RCT that aims to assess the impact of the emmii app in
facilitating menopause care through primary care clinician-patient communication and shared decision-making. Clinical Trial:
NCT06919887

(JMIR Preprints 25/04/2025:76536)
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Abstract

Background: Menopause symptoms are common but often inadequately addressed by primary care

clinicians due to limited time for discussions and resources. Mobile health applications can play a

crucial role in symptom identification and management, yet many existing menopause-focused apps

lack evidence-based content and medical expertise.
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Objectives: To describe the protocol study design and methodology of a randomized controlled trial

(RCT)  to  evaluate  the  effectiveness  of  the  emmii mobile  app  for  improving  menopause-related

knowledge, and shared decision-making compared to a traditional menopause education pamphlet.

Methods: This RCT will recruit women aged 45–55 years with upcoming primary care appointments

at Mayo Clinic within 3 weeks of the date of initial outreach. Eligible participants must be English-

speaking, able to provide informed consent, and report a Menopause Rating Scale (MRS) score ≥5,

which  indicates  that  they  are  experiencing  significant  menopause-related  symptoms.  Eligible

participants will be randomized to have access to either the  emmii  app (intervention, n=200) or an

evidence-based menopause education pamphlet (control, n=200). The emmii app is developed with

direct input from primary care clinicians certified by The Menopause Society and offers symptom

tracking, personalized treatment recommendations based on a protocol, and a discussion guide to

support communication between patients and their primary care clinicians. Outcomes will include a

post  visit  survey sent  to  the  participants  and their  primary  care  clinicians  within  3 days  of  the

appointment, and assessment of patient knowledge, clinical treatment plans and both patients and

clinicians experience. The study will also compare prescribing rates of hormonal and nonhormonal

therapies for menopause symptoms between the emmii intervention and control groups to assess the

app’s influence on treatment patterns. Data will be analyzed using descriptive statistics, including

Chi-square tests, Wilcoxon rank sum tests and multivariable modeling.

Results: Data collection is scheduled to begin in April 2025.

Conclusions: This protocol outlines the design and methodology of a RCT that aims to assess the

impact  of  the  emmii app  in  facilitating  menopause  care  through  primary  care  clinician-patient

communication and shared decision-making.

Trial Registration Number: NCT06919887

Key Words:  Menopause, Mobile Health (mHealth), Randomized Controlled Trial (RCT), Digital

Health, Mobile App
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INTRODUCTION

         Menopause is defined as the absence of menses for 12 consecutive months or surgical removal

of both ovaries prior to  natural  menopause.(1) The average age of menopause is  52 years,  with

natural menopause occurring between ages 45 and 56 in 90% of women.(1, 2) However, menopause

can also occur prematurely (<40 years) in approximately 3% of women or early (40-44 years) in 6%.

(3) Perimenopause, occurring 2–7 years before the final menstrual period through the first year after

menopause, is characterized by irregular menstrual cycles.(4) Common symptoms of perimenopause

include  vasomotor  symptoms,  mood changes,  as  well  as  genitourinary  symptoms.(5,  6)  During

perimenopause  and  menopause,  50-75%  of  women  experience  vasomotor  symptoms,  45-68%

experience psychological symptoms, and more than 50% develop genitourinary symptoms.(7, 8) 

        Menopause hormone therapy (HT) is the first-line treatment for bothersome vasomotor and

genitourinary symptoms in symptomatic women without contraindications at and around the time of

menopause and may also alleviate some menopause-related sleep and psychological symptoms.(7-9)

For women in whom HT is contraindicated or there is a personal preference not to use HT, effective

nonhormonal  treatments  are  available.(10) Despite  the  availability  of  menopause  treatments,

substantial gaps remain in menopause care, leaving many symptomatic women without access to
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treatment.(11) Women  may  hesitate  to  report  menopause  symptoms  due  to  prior  negative

experiences,  discomfort  discussing  menopause,  or  the  perception  that  primary  care  is  not  the

appropriate  setting to address such concerns.(12,  13) Additionally,  menopause symptoms are not

routinely screened for in primary care settings, and primary care clinicians may lack the knowledge

or training to manage menopause symptoms effectively.(14, 15) 

          With the widespread adoption of smartphones, mobile health applications (mHealth apps) have

emerged as useful tools for healthcare management. These apps offer a range of functions, from

educational resources and symptom tracking to medical record access and therapeutic guidance. It is

estimated that there is at least one app for every medical condition.(16, 17) Research suggests that

menstrual  health  and cognitive-behavioral  therapy  apps  can  enhance  physical  and psychological

well-being.(18, 19) A small but growing number of mHealth apps focus specifically on menopause,

addressing patient education, symptom tracking, and therapeutic guidance.(17) A longitudinal study

of 1,900 women using the “Health & Her” app found that those who engaged more frequently with

the  app’s  features—such as  symptom tracking,  period  logging,  and using  in-app activities  (e.g.,

reminders to drink water, pelvic floor exercises, etc.), experienced significantly greater reductions in

menopause symptoms over a two month period. Although the app did not directly connect users to

primary  care  clinicians,  its  integrated  tools  may  have  empowered  women  to  recognize  their

symptoms and adopt self-care strategies  to alleviated them.(20) Despite the potential  benefits  of

menopause-focused apps, their utility remains limited. A 2019 systematic review of  22 mHealth

menopause apps found that only 27.3% involved medical professionals in their development, and

only 22.7% used evidence-based information, raising concerns about the quality and reliability of

these tools.(17) 

Objectives 

       Mayo Clinic Center for Women’s Health,  in  collaboration with a digital  health  company,

BettrHealth, co-developed a patient-centered mobile app for menopause symptom identification and
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management.  The  app  was  designed  to  empower  women  experiencing  bothersome  menopause-

related symptoms to seek appropriate care from their primary care clinicians. It further facilitates

shared decision making about the treatment of menopause symptoms. For this study, participants

with primary care appointments scheduled within 3 weeks of enrollment at one of several geographic

locations of Mayo Clinic will be identified. 

This paper describes the protocol, design and methodology of a randomized controlled trial

(RCT)  which  will  evaluate  the  effectiveness  of  the  emmii mHealth  app  (emmii)  for  improving

menopause-related  knowledge and shared  decision-making compared to  a  traditional  menopause

education pamphlet. 

METHODS

App Development

The emmii app was co-developed through collaboration of Mayo Clinic Center for Women’s

Health with BettrHealth, a digital health company, to offer comprehensive menopause education,

evidence-based treatment options, and a personalized discussion guide for patients. It was developed

with direct input from health care professionals who are certified by The Menopause Society. The

primary aim of the app is to provide individualized education and recommendations to the users, in

order  to  enhance  shared  decision-making  for  managing  bothersome  menopause  symptoms  by

providing recommendations and education to users that are individualized based on their responses

within the app. 

The  app  includes  several  key  features  designed  to  guide  users  through  their  menopause

journey. Initially, users input basic health information including height, weight, and relevant personal

medical history and current use of menopause treatments.  (Figure 1) Users rate their menopause-

related symptoms assessed using the Menopause Rating Scale (MRS).(21) (Figure 2) Based on user

input,  the  app  generates  personalized  evidence-based  recommendations,  including  lifestyle

modifications as well as hormonal and nonhormonal treatment options.(Figure 3)
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               A distinctive feature of emmii is its ability to also generate a personalized discussion guide

which can be shared with their primary care clinicians. (Figure 4) This guide is designed to facilitate

productive conversations  with  primary care clinicians  about  menopause symptoms and available

treatment options.

Beta Testing

The app underwent beta testing using Apple’s proprietary TestFlight software (Apple Inc)

with a convenience sample of 24 women aged 40 and above. The app was also tested on Android

devices  to  ensure  cross-platform  functionality.  Beta  testers  were  focused  on  app  usability  and

therefore  not  required  to  meet  a  specific  MRS  threshold  or  have  an  upcoming  primary  care

appointment. All beta testers completed a post-test survey to assess their perceptions of the app’s

utility,  functionality,  and overall  experience.  The System Usability  Scale  (SUS),  a  validated 10-

question survey tool commonly used for app functionality assessment, was used to evaluate user

feedback.(22) SUS scores above 50 are generally considered to be acceptable among users.  The

average  SUS  score  among  participants  was  59,  with  scores  ranging  from  35  to  88,  indicating

generally acceptable usability.

Several  modifications  were made to  the  app based on feedback from beta testers.  These

changes included improving the user interface to better accommodate the input of height and weight,

resolving display issues with the “GET MY RESULTS” button, adding a welcome page to improve

user onboarding, adjusting font settings, and modifying the date of birth entry field so that users

could retain and edit their information.

Study Design and Participants

Using a prospective randomized study design, women aged 45–55 years who have a primary

care appointment at Mayo Clinic scheduled within 3 weeks of enrollment will be identified through

Mayo Clinic’s electronic medical record (EMR) system and flagged by the research team. Potential

participants will be contacted via email to complete a screening assessment with the MRS and to
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provide consent. Participants with a total MRS score of >5 will be randomized to one of two groups:

the intervention group (n=200), which will receive access to  emmii on their  smart phone, or the

control group (n=200), which will receive an evidence-based menopause education pamphlet. Those

randomized to the control group will not have access to  emmii. This study was approved by the

Mayo Clinic Institutional Review Board.

Menopause Rating Scale (MRS):

The  MRS  is  a  validated  self-administered  questionnaire  used  to  assess  the  severity  of

menopause-related symptoms. It is composed of 11 distinct items across three symptom domains:

somatic,  psychological,  and  urogenital  symptoms.(21) Each  item  is  scored  on  a  severity  scale

ranging from 0 (absent) to 4 (very severe), with increasing severity scores of 1 (mild), 2 (moderate),

3  (severe)  and 4 (very severe).  The overall  score,  which ranges  from 0 to  44,  is  calculated  by

summing the individual item scores, with a higher total indicating a greater burden of menopause

symptoms.  For  this  study,  a  total  MRS score of  ≥5 will  be  used  as  the  threshold  to  determine

eligibility,  indicating  the  presence  of  bothersome  menopause  symptoms  warranting  further

evaluation. 

Inclusion  and  Exclusion  Criteria

          Eligible participants meeting the age, appointment, and MRS outlined criteria, must be

English-speaking,  and  provide  consent.  Exclusion  criteria  are  the  inability  to  provide  informed

consent or lack of willingness to engage with the app. 

Recruitment 

Initial  contact  with  eligible  participants  will  be  made  via  email,  which  will  include  an

overview of  the  study  and  a  secure  link  to  complete  the  MRS  and  provide  informed  consent.

Participants who meet the eligibility threshold and provide consent will be enrolled and randomized.

If needed, follow-up phone calls will be made to ensure enrollment targets are met. Recruitment will

occur on a rolling basis until the target sample size is reached.
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Study Procedures

Participants randomized to the intervention group will  be emailed instructions on how to

download  and  use  emmii.  Participants  in  the  intervention  group will  be  instructed  to  bring  the

personalized discussion guide generated by the app to their upcoming primary care appointments.

The control group will be emailed an evidence-based menopause education pamphlet. 

All  participants  will  receive  a  follow-up  survey  within  three  days  after  their  clinical

appointment, assessing the use of the assigned educational materials, their experiences discussing

menopause symptoms during the visit, knowledge of treatment options, and their perceived access to

care. The survey will also include questions about their priorities for menopause-related care and

preferences  for  receiving  additional  information.  Participants  will  receive  up  to  three  reminder

messages  and  will  have  up  to  one  month  after  their  appointments  to  complete  the  survey.

Data Collection

This study includes both existing data at the time of IRB submission and newly collected

data. Existing appointment data will be used to determine eligibility, and demographic data will be

incorporated into the analysis. Newly collected data will be gathered through participant surveys

conducted after their appointments, as well as through the extraction of clinical outcome data from

the EMR to evaluate treatment outcomes. Specific treatment outcomes of interest include the rates of

hormonal  and  nonhormonal  treatment  prescribing,  such  as  selective  serotonin  reuptake

inhibitors/serotonin-norepinephrine reuptake inhibitors (SSRIs/SNRIs), gabapentin, oxybutynin, and

fezolinetant.

Data analysis

Descriptive  statistics  will  be  used  to  analyze  cross-sectional  survey data  and  summarize

participant characteristics. Statistical tests, including Chi-square tests and Wilcoxon rank sum tests,

will be used to compare treatment outcomes between intervention and control groups. Multivariable

models will  be applied to assess differences in  outcomes after adjusting for baseline differences
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between groups. All data analyses will be performed using SAS version 9.4 software (SAS Institute,

Inc.; Cary, NC).

RESULTS

The beta testing for  emmii content and functionality was conducted from October through

December 2024. Feedback collected during this phase led to several updates to the app, which were

implemented in January and February 2025. Data collection for the RCT is scheduled to begin in

April 2025. 

Outcome  variables  to  be  collected  and  analyzed  include  menopause-related  knowledge,

whether participants discussed menopause with their clinicians during their appointments, and shared

decision-making regarding menopausal  treatment.  Post-appointment  surveys will  capture whether

participants  used  the  menopause  discussion  guide  from  the  emmii app  (intervention  group)  or

patient-education pamphlet (control group) during their clinical visits, as well as their priorities for

menopause-related care,  perceived access  to  menopause treatment,  and preferences  for receiving

menopause-related health information. Additionally, the EMR clinical data will be used to assess

treatment outcomes, including prescription rates of hormonal and nonhormonal therapies. App usage

metrics, including frequency of use and features accessed, will also be collected for participants in

the intervention group to explore potential correlations between engagement and outcomes.

DISCUSSION

      By integrating  symptom tracking,  evidence-based educational  content,  and a  personalized

discussion guide, the  emmii  app has the potential to enhance patients’ knowledge about treatment

options for menopause symptoms, which may result in shared decision-making with their primary

care clinicians regarding treatment options, including HT. Many mHealth apps lack evidence-based

content or medical expertise; however, emmii was developed by physicians at Mayo Clinic who are

certified  by  The  Menopause  Society,  ensuring  that  the  app  provides  evidence-based,  clinically

relevant information. Given that many women may hesitate to discuss menopause symptoms in the
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healthcare setting, emmii offers a valuable tool for facilitating structured and informed conversations

between patients and their primary care clinicians.(23)

While the short-term benefits of  emmii are clearly defined, evaluating its long-term impact

will be essential to understand its role in improving long-term patient outcomes, such as symptom

management,  and  treatment  adherence.  The  results  will  also  help  determine  the  app’s  broader

applicability and its potential for widespread implementation in diverse healthcare settings.

Limitations

        While the study will present an innovative approach by integrating evidence-based content,

symptom  tracking,  and  personalized  discussion  guides,  there  are  several  potential  limitations.

Reliance on self-reported symptom data may introduce bias, as participants’ engagement with the

app  may  vary  based  on  factors  like  symptom  severity,  comfort  with  technology,  and  personal

preferences. Additionally, the study’s focus on patients with upcoming primary care appointments

within a specific healthcare system may limit the generalizability of the findings, as the sample may

not fully represent the broader population of women experiencing menopause. Moreover, the lack of

cultural and racial diversity among the participants could limit the applicability of the results to all

women,  as  cultural  and  racial  factors  may  influence  symptom  reporting  and  app  engagement.

Furthermore,  the  study  may  not  capture  the  experiences  of  women  from lower  socioeconomic

backgrounds, including those who are uninsured or underinsured, lack access to smartphones, or face

other barriers to participation, which could further impact the generalizability of the findings. 

Conclusion 

This  protocol  paper  outlines  the use  of  emmii,  an  innovative  mHealth  app  designed  to

improve the menopause experience for midlife women. The app offers a comprehensive approach to

managing menopause symptoms by addressing knowledge gaps, tracking symptoms, and facilitating

communication between patients and primary care clinicians. This tool has the potential to enhance

clinical interactions, support shared decision-making, and ultimately improve patient experience and
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quality of life. 
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Basic Health Information and Medical History –Screenshot from emmii App.
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Symptom Checker -Screenshot from emmii App.
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Personalized Recommendations Generated Based on User Input - Screenshot from emmii App.
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Discussion Guide Generated Based on User Input – Screenshots from emmii App.
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