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Abstract

Background Educational interventions for self-care are a necessary solution to help postmenopausal women prop-
erly deal with menopausal problems. The present study aimed to investigate the effect of self-care training using an
application on the quality of marital relations and the severity of menopausal symptoms in postmenopausal women
in lran.

Methods In this study, 60 postmenopausal women selected using the convenience sampling method were divided
into two groups, intervention and control, using simple random allocation (lottery). The intervention group used

the menopause self-care application for eight weeks in addition to routine care, but the control group only received
the routine care. The Menopause Rating Scale (MRS) and the Perceived Relationship Quality Components (PROC)
questionnaire were completed in two stages, before and immediately after eight weeks, in both groups. Data were
analyzed using SPSS software (version 16), descriptive (mean and standard deviation), and inferential (ANCOVA and
Bonferroni post hoc) statistics.

Results The ANCOVA results showed that the use of the menopause self-care application decreased the severity of
the participants’menopause symptoms (P=0.001) and improved the quality of their marital relations (P=0.001).

Conclusion Implementation of a self-care training program through the application helped improve the quality of
marital relations and reduce the severity of postmenopausal women's symptoms, so it can be used as an effective
method to prevent the unpleasant consequences of menopause.

Trial registration The present study was registered at https:/fa.irct.ir/ on 2021-05-28 (registration number:
IRCT20201226049833N1).
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Background

Menopause is a biological stage in a woman’s life that is
diagnosed after 12 months of permanent cessation of
menstruation [1]. Menopause usually occurs between
the ages of 45 and 55 and is known as a transition from
one stage to another in a woman’s life [2]. During this
period, most women experience different changes [3].
These changes can be social, physical, and psychologi-
cal [4]. Most postmenopausal women face common
issues such as hot flashes, headaches, mental and physi-
cal exhaustion, sleep problems, mood changes (anxi-
ety, depression, irritability, and stress), joint and muscle
pain, osteoporosis, heart disease, bladder problems, and
sexual problems [5, 6]. Some women may experience
one or two mild symptoms while others may have more
severe and distressing symptoms [7]. Studies have shown
that hot flashes and night sweats are the main symptoms,
and approximately 75% of women experience vasomo-
tor symptoms (VMS) around the time of menopause [8].
Moderate and severe VMS causes a decrease in mood,
productivity, and concentration and can significantly
affect the quality of life of women [9].

Nowadays, quality of life is accepted as a multidimen-
sional concept [10]. The quality of marital relations,
which may be disturbed during menopause, is one of the
dimensions of quality of life [11]. The quality of marital
relations includes various dimensions of a couple’s rela-
tionship, such as sexual relations, compatibility, hap-
piness, life satisfaction, cohesion, and commitment
[12-14]. Sexual relations are among the most important
aspects of marital relations that are affected during men-
opause [3]. One of the problems faced by women during
this period is pelvic floor muscle relaxation, vaginal dry-
ness, urinary problems, painful intercourse, sexual dys-
function, and, consequently, sexual dissatisfaction [15].
These changes, however, can be adjusted and controlled
using interventions such as education and technology-
based interventions, leading to an improvement in sexual
performance (5, 16, 17].

Studies have shown that due to the lack of knowledge
about menopause, awareness-raising and provision of
knowledge to women are necessary [18]. Since women
spend on average one-third of their lives in the post-
menopausal period, it is very important to pay attention
to their health status during this period [19]. Nurses and
midwives are considered vital components of the health
care team since the nature of their everyday work is such
that it provides an opportunity to encourage and influ-
ence postmenopausal women to acquire correct self-care
behaviors [20, 21]. Educational interventions to teach
the correct principles of self-care are a necessary solu-
tion to improve health and help postmenopausal women
better cope with menopause problems and personal
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disabilities and increase self-efficacy [14]. Like increas-
ing awareness and modifying lifestyle, self-care can also
help solve health-related problems [6]. According to the
Orem model, self-care is a learned behavior that can
meet the numerous needs of patients during diseases
or once health deviations occur. According to this the-
ory, humans can take care of themselves, and when this
ability is compromised, the caregiver can enable them
to recover their self-care ability by providing direct and
compensatory care or educational-supportive care [22].
Therefore, the necessity of improving self-care ability
through education is undeniable [23].

In today’s world, many aspects of daily life have
changed due to the integration of information and com-
munication technology. In this regard, the use of modern
methods, such as self-care training through applications,
has received better reception due to its ease of use and
time effectiveness [24]. On the other hand, postmeno-
pausal women are among the fastest-growing popula-
tion groups in the world, and virtual interventions have
been welcomed as alternative ways for postmenopausal
women to manage and cope with their symptoms [25].
The development of the mobile health (mHealth) plat-
form to support women going through menopause is
increasing around the world [7]; previous studies have
confirmed the impact of mhealth on self-efficacy, quality
of life, the severity of menopausal symptoms, and physi-
cal symptoms [25-28]. Therefore, it seems very neces-
sary to design mHealth-based programs in the national
language to manage the symptoms of postmenopausal
women. Despite the great importance of the topic, as
far as we know, no published data has been conducted
to investigate the effect of menopausal self-care train-
ing through an application on the quality of marital rela-
tionships and the severity of menopausal symptoms of
postmenopausal women in Iran. Therefore, this study
hypothesized that mobile app-based self-care training
improves the quality of marital relations and declines the
severity of menopausal symptoms in postmenopausal
women. We hope that the results of this study can take a
useful and constructive step towards improving the self-
care behaviors of postmenopausal women in Iran and
other parts of the world.

Methods

Study design

This randomized, controlled, single-blind trial was con-
ducted from the beginning of August to the end of
November 2021 on 60 postmenopausal women who
were referred to Jiroft's comprehensive health service
centers in the south of Iran. All parts of the study were
conducted according to the Consolidated Standards of
Reporting Trials (CONSORT) statement [29] (Fig. 1).
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Fig. 1 CONSORT flow diagram of the randomized controlled trial

This trial was recorded in the Iranian registry of clinical
trials (registration date: 2021-05-28, registration num-
ber: IRCT20201226049833N1).

Research environment and participants
The study population consisted of all postmenopausal
women aged 45 to 65 years who were referred to Jiroft’s
comprehensive health service centers to receive routine
menopause care (Such as control of vital signs and blood
sugar, breast examination, Pap smear test and weighing)
and met the inclusion criteria.

Women who provided informed consent to partici-
pate in the study, were aged 45 to 65 years, had complete

cessation of menstruation in the last 12 months, had natu-
ral menopause (not with the use of drugs, hysterectomy, or
oophorectomy), were in the second or third year of meno-
pause, were literate, had access to an Android smartphone,
had experience using other mobile applications, did not
suffer from or have a history of serious and chronic physi-
cal and mental illness, were not addicted to cigarettes or
drugs, had not experienced any unfortunate incidents in
life in the last 6 months (Such as: death of close relatives),
were not receiving hormone replacement therapy, did not
use herbal medicines, and had not participated in similar
research projects in the last 6 months were included in the
study. These criteria were evaluated using a checklist.
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The exclusion criteria included unwillingness to con-
tinue participating in the study, not using the application
during the intervention, occurrence of any mental crisis
and severe physical illness during the study, and failure to
complete all questionnaire items.

The sample size was estimated to be 24 subjects per
group based on the mean and standard deviation of the
menopausal symptom severity score in a study by Shak-
iba et al. [30] with a 95% confidence interval and 90% sta-
tistical test power and based on the following formula. In
this study by taking 10% possible dropout into account
and to increase confidence in the results, 30 subjects in
each group and a total of 60 subjects were estimated as
sample size.

(2 +3) (Z1-0y +Z1-p)
d2
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web developer. This application was designed for the
Android operating system with JAVA programming
language in Android Studio version 3.1.4 and included
a training and information module. SQLite website was
used to design and install the database, and DB Browser
for SQLite version 3.10.1 was used to transfer the data
to the database.

The initial version was assessed by a team consisting
of gynecologists, nutritionists, senior obstetricians, and
health information technology experts. Also, the appli-
cation was used for one week by five postmenopausal
women who were not included in the study to check its
usability. The opinions of the team of postmenopausal
women and experts were collected and several minor
modifications were made to the application, and the
final version of the Menopause Self-Care application
was developed. Then, the effectiveness of its use on the
severity of menopausal symptoms and the quality of

X, =1937 X, =249 §,=493S,=667 Z,—f =128 Z, - % = 1.96

Sampling and randomization

In the present research, the convenience sampling
method was used. First, three urban comprehensive
health service centers were selected using a lottery
among Jiroft’s comprehensive health service centers. The
main researcher prepared an initial list of all postmeno-
pausal women covered by 3 centers, contacted them by
phone, evaluated them considering the inclusion crite-
ria, and prepared a final list of eligible postmenopausal
women. Then, a third person who did not participate in
the research protocol divided the subjects of the final list
into two groups, control, and intervention, by conveni-
ence random (lottery) method.

Application design

The menopause self-care application was a simple Per-
sian-language application that was developed to provide
a wide range of information about menopause and men-
opausal symptom management training based on the
Analysis, Design, Development, Implementation, and
Evaluation (ADDIE) model [31]. The review of existing
and valid texts on menopause and interviews with seven
postmenopausal women, four gynecologists, three mid-
wifery experts, and a nutritionist were used to design
and compile the content of the application. Educational
requirements of postmenopausal women, issues, prob-
lems of the menopause period, and their self-manage-
ment solutions were determined, and the main menu
of the application was created (Fig. 2). In the analysis
and design phase, the first version of the menopause
self-care application was developed by a professional

marital relationships of postmenopausal women were
evaluated.

Education and information module

This module included information about physical and
mental-psychological issues and their self-management
solutions, healthy lifestyle, sexual health, nutrition, sup-
plements, required medical examinations, and warning
signs during the menopause period. The information was
placed in the application in the form of multimedia con-
tent (text, image, sound, and video) in simple language.

Outcome measurement and data collection instruments

The data collection tool was a questionnaire consisting
of three parts completed in the form of a self-report: 1-
Demographic information checklist, 2-main outcomes:
A- Menopause Rating Scale (MSR), and B- Perceived
Relationship Quality Components (PRQC) questionnaire.

1- The demographic information checklist assessed
age, number of pregnancies, abortions, births, income,
education level, and occupation.

A- Menopause Rating Scale (MSR): This is a valuable
international tool for assessing the severity of meno-
pause symptoms [32] examining 11 symptoms related
to menopause. The answers to these questions are on a
5-point Likert scale from (not at all) to (very strong). The
minimum score for each question is 0 and the maximum
score is 4, and the total score range is O to 44. The lower
the overall MRS score, the less severe the menopausal
symptoms experienced. The validity and reliability of this
questionnaire have been confirmed in Iran [30, 33]. In
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Physical symptoms of
menopause

Psychological symptoms of
menopause

Healthy lifestyle during
menopause

Sexual health during
menopause

‘ supplementation

Required medical
examinations

‘ Danger signs

Fig. 2 The main menu of the menopause self-care application

the current study, the reliability of this tool was checked
through Cronbach’s alpha and 0.81 was obtained for the
entire scale.

B- DPerceived Relationship Quality Components
(PRQC) questionnaire: This questionnaire was designed
in England by Fletcher et al. (2000) [34] and contains
18 questions. The answers to these questions are on a
7-point Likert scale from “not at all” to “completely” The
minimum score for each question is 1 and the maximum
score is 7, and the total score range is 18 to 126. Lower
scores indicate a low level and higher scores indicate a
high level of marital relationship quality. The validity and
reliability of this questionnaire have been confirmed in
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Explanation of symptoms, preventive measures and

self-management of the following symptoms:

Hot flashes, osteoporosis, muscle pains, urinary-
genital problems and heart diseases

Explanation of symptoms, preventive measures and

self-management of the following symptoms:

Mood changes, depression, fatigue, sleep disorders

and cognitive disorders

Explanation about:
Nutrition principles and recommendations to follow
them, explanation of the positive effects of physical

activities (walking, endurance sports, resistance and yoga)

and recommendations to do them

Explanation about:

Changes in the anatomy of the reproductive system,
sexual cycle, the importance of sexual and marital
relations, false beliefs, solutions to reduce interpersonal
conflicts, increasing intimacy and marital compatibility.

Explanation of the importance and positive effects of

taking supplements if prescribed by a doctor:

Calcium, Omega 3, Vitamin D and E

Explaining the importance and conducting periodic
screenings in the field of:
Breast diseases (self-examination and mammography),
cervical cancer (Pap smear), sugar and blood fat

Explaining the danger symptoms that should be see
a doctor immediately as soon as possible

Iran [35, 36]. In the present study, the reliability of this
tool was confirmed by a Cronbach’s alpha of 0.88 for the
entire scale.

Data collection

After developing the final version of the application,
the researcher contacted all the subjects in the inter-
vention and control groups and invited them to one of
the comprehensive health service centers. The objec-
tives, the method of conducting the research, and the
voluntary participation in the study were explained
to the subjects, and written informed consent was
taken. In the same stage, the pre-intervention data was
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gathered through the completion of the demographic
information checklist, MRS, and PRQC by both
groups. After Eight weeks, the control group (who
received only routine care) was invited to come to one
of the comprehensive health service centers for a fol-
low-up assessment. (At first, data was collected from
the control group to minimize the transfer of informa-
tion between the two groups, from August 1, 2021, to
September 30, 2021).

The educational intervention started after data col-
lection from the control group (from October 1, 2021,
to November 30, 2021). Then the intervention group
was invited to one of the comprehensive health service
centers. The main researcher installed the menopause
self-care application on their smartphones. Using the
application was taught to them in person. They were
asked to use the menopause self-care application for eight
weeks to receive the necessary information about self-
management of menopausal symptoms. One week after
installing the application, the women in the intervention
group were contacted, their questions were answered,
and their problems regarding how to use the application
were addressed. One of the researchers contacted partici-
pants daily for answering their questions and fixing their
problems regarding how to use the application. Then,
twice a week, the first and responsible author reminded
the intervention group about the use of the application
by text message. In addition, the phone number of one
of the researchers (ND) was given to participants so that
they could call if they had any questions or problems.
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Eight weeks after the beginning of the educational inter-
vention, post-intervention data was gathered from the
intervention group. The intervention duration (eight
weeks) was selected based on previous studies [37, 38].

Statistical analysis

The data were analyzed using SPSS software version 16
(IBM, Armonk, New York, Version 16). After data collec-
tion, data entry was done on the dataset designed by N D.
The data entry accuracy and screening were done under
the supervision of F R and A MAZ. The normal distri-
bution of the quantitative variables was first confirmed
using the Kolmogorov—Smirnov test. Then the frequency,
percentage, mean, standard deviation, minimum, and
maximum were determined using descriptive statistics.
Then, the independent f-test was used to compare the
mean score of the intervention and control groups, the
chi-square test was also used to compare the frequency
of the qualitative variables in both groups and analysis of
the covariance test (ANCOVA) and post hoc Bonferroni
test was used to determine the effectiveness of the meno-
pause self-care application with the simultaneous control
of some confounding variables. The significance level in
this study was P<0.05.

Results

The average age of the women was 53.57+3.41 and
53.93+3.45 in the intervention and control groups
respectively. The education level of most of the partici-
pants, 48 subjects (80%), was a high school diploma or

Table 1 Demographic characteristics (quantitative and qualitative) of postmenopausal women in both control and intervention

groups
Demographics Control intervention P-value
Quantitative variable Mean (standard deviation) Mean (standard deviation)
Age 53934345 5357+341 0.68*
Number of pregnancies 427151 4.03+145 0.54*
Number of abortions 0.8+1.03 097+1.12 0.55%
Number of childbirths 350+ 1.01 3.10+0.92 0.11*
Demographics Control Intervention P-value
Quantitative variables Number (Percentage) Number (Percentage)
Income Low 8 (26.67) 12 (40) 0.44**
Medium 12 (40) 8(26.67)
Good 10(33.33) 10 (33.33)
Education level High school diploma and below 12 (40) 10 (33.33) 0.56**
Associate degree 11 (36.67) 15 (50)
Bachelor's degree and higher 7(23.33) 8 (16.67)
Occupation Homemaker 12 (40) 11 (36.66) 0.94%*
Retired 11 (36.66) 11 (36.66)
Self-employed 7(23.34) 8 (26.68)

" Independent t, ** chi-Square
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lower. Twenty-three subjects (38.3%) were homemakers,
and 40 subjects (66.6%) had an average or higher income.
All research subjects had a husband and lived with their
husband at the time of the study. Other demographic
variables are reported in Table 1. According to the results
of the independent ¢-test, there was no significant dif-
ference between the intervention and control groups in
terms of average age, number of pregnancies, number of
childbirths, and number of abortions (P>0.05). Accord-
ing to the results of the chi-square test, no statistically
significant difference was observed between the interven-
tion and control groups in terms of occupation, income,
and education level (P>0.05) (Table 1).

Table 2 The mean score of severity of menopausal symptoms
and quality of marital relationships of menopausal women in the
control and intervention groups

Variable Mean (standard deviation) Mean (standard deviation)
Pre-intervention post-intervention
Control intervention Control intervention
The 36.33+540 36.63+527 39.10+3.71 30.27 +£6.09
severity
of meno-
pause
symp-
toms
Qual- 7687 +1832 7687+1568 71.20+16.16 8290+ 16.06
ity of
marital
relations
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The results showed that the mean score of the sever-
ity of menopause symptoms for the intervention group
in the post-intervention stage was 30.27+6.09, which
was lower than the mean score of the control group
39.10+3.71. The mean score of the severity of meno-
pause symptoms in the post-intervention stage of the
intervention group was 30.27+6.09, which was lower
than the pre-intervention mean score, of 36.63 +5.27.

The mean score of the quality of marital relations in
the post-intervention stage for the intervention group
was 82.90 +16.06, which was higher than the mean score
for the control group, 71.20+16.16. The mean score
of the quality of marital relations in the post-interven-
tion stage for the intervention group was 82.90+16.06,
which was higher than the pre-intervention mean score,
76.87 +15.68 (Table 2).

The results of the difference test between groups using
covariance analysis showed that the use of the menopau-
sal self-care application had a significant effect on the
severity of menopausal symptoms of menopausal women
and the quality of their marital relationships (2<0.001)
(Table 3).

According to the results of the Bonferroni test
(Table 4), the difference in the mean score of the inten-
sity of menopausal symptoms (intervention/control) was
positive, so the mean score of the intensity of menopau-
sal symptoms for the intervention group was significantly
lower than that of the control group (P<0.01). There-
fore, the use of the self-care application during meno-
pause reduced the severity of menopausal symptoms in
menopausal women. The Bonferroni test results also
showed that the difference in the mean scores of marital

Table 3 The results of the comparison between the groups using analysis of covariance for the variables of the severity of menopause

symptoms and quality of relationships

Variable Source The sum of the  Degrees of Mean square F P-value Partial Eta
squares freedom squared
The severity Model 311521 3 1038.40 46.30 0.001 0.713
of menopause Pre-intervention 192433 1 192433 85.814 0.001 0.605
symptoms
group 117041 1 117041 52.19 0.001 0482
Pre-intervention*group 2045 1 2045 0912 0.344 0.016
Error 1255.77 56 2242 - -
Total 89,573.00 60 - - - -
Quality of marital Model 14,211.71 3 4737.23 9144 0.001 0.830
relations pre-intervention 12,071.10 1 12,071.10 233.00 0.001 0.806
group 2053.35 1 2053.35 39.63 0.001 0414
pre-intervention*group 87.25 1 87.25 1.68 0.20 0.029
Error 2901.13 56 51.80 - - -
Total 373,315.00 60 - - - -

R Squared for Severity of menopause symptoms=0.71 (Adjuster R Squared =0.69),
R Squared for Quality of marital relations =0.83 (Adjuster R Squared =0.82)
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Table 4 The results of the comparison of the mean scores adjusted by the Bonferroni test for the variables of the intensity of

menopause symptoms and quality of marital relations

Variable Group (i) Group (j) Mean Standard P-value 95% confidence interval for the
difference (i-j) deviation difference in means
Lower bound Upper bound
The severity Control Intervention 9.06 122 0.001 6.61 11.51
of menopause
symptoms
Quality of marital control Intervention -11.70 1.85 0.001 -15.44 -7.97

relations

relationship quality (intervention/control) was negative,
so the mean score of the quality of marital relationships
of the intervention group was significantly higher than
that of the control group (P<0.01). Therefore, the use of
the menopause self-care application improved the quality
of marital relationships of menopausal women.

Discussion
The results of the present study showed that the use
of the self-care mobile app for eight weeks reduced
the symptoms of menopause in the intervention
group compared to the control group. This result is in
line with the results of previous studies. For example,
Park et al. (2022) [39] showed that the use of a mobile
self-care program reduced menopausal symptoms
and improved the self-efficacy and quality of life of
women who underwent menopause following chemo-
therapy. The results of a study by Eun-Ok et al. (2017)
[27] also showed that a web-based program to pro-
mote physical activity reduced menopausal symptoms
in women. In another study, it was reported that life-
style management training through Facebook improved
the quality of life and health habits, sleep quality, and
physical activity pattern of postmenopausal women
[40]. Another study in Iran confirmed the effect of vir-
tual programs on improving the quality of life, vaso-
motor symptoms, and physical and sexual aspects of
women [26]. Although Eun-Ok et al. (2017) [27] believe
that these effects may be influenced by the Hawthorn
effect, other studies that reported the improving effect
of mHeath and virtual programs on objective out-
comes, such as waist circumference, weight, blood
pressure, serum lipid levels and pain [25, 28], indicate
that the effect of mHeath on health-related outcomes
is more real than can be justified by the Hawthorn
phenomenon.

The results of the present study also showed that the
use of a self-care mobile app for eight weeks in post-
menopausal women improved the quality of marital

relationships of postmenopausal women in the inter-
vention group compared to the control group. The
results of the study by Kashfi et al. (2021) [26] showed
that an educational program on the WhatsApp platform
improved the quality of life of postmenopausal women.
However, a review study reported that the results of
studies on the effect of virtual programs on sexual per-
formance were contradictory [25]. Therefore, it is sug-
gested that studies with a large sample size be repeated
so that the impact of mhealth interventions on sexual
performance and the quality of marital relationships can
be assessed with more certainty. The use of self-care and
self-management methods may directly improve the
symptoms related to the genital tract after menopause
(such as vaginal dryness) or indirectly improve marital
relations by reducing the severity of menopause symp-
toms. The severity of menopause symptoms has a direct
relationship with the quality of marital relations [14].

Women spend more than one-third of their lives after
menopause [19], and the severity of menopause symp-
toms and the quality of marital relationships affect the
quality of life of their lives [14]. Therefore, they must be
empowered for self-care. Since today the development
of mHeath platforms to support women during meno-
pause is increasing worldwide and women express their
desire to use mobile apps to manage their menopause
symptoms [7], researchers and health workers should
pay attention to the design of self-care apps for post-
menopausal women in the national language of each
country. Given that mobile applications are attractive
to people, including postmenopausal women, due to
their affordability, usability at any time and place, and
high quality, they can provide an opportunity for teach-
ing self-care and implementing support programs in an
innovative, efficient, and cost-effective way.

Failure to control the Hawthorne effect, inability to
generalize the results to other communities and not
measuring the durability of the results in the long term
were the limitations of this research. The data were also
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collected in the form of self-report, which means that
the researcher was unable to confirm their accuracy
and had to trust the accuracy of the statements of the
individuals. It is suggested that future research be con-
ducted using other platforms of virtual education, for
different populations and longer follow-up periods and
to determine its real long-term effect.

Conclusion

The results showed that the implementation of the self-
care training program using the mobile-based application
helped improve the quality of marital relationships and
reduce the severity of menopausal symptoms of menopau-
sal women; therefore, implementing this training method
along with routine care may be effective for postmenopau-
sal women who cannot participate in face-to-face training
sessions due to physical problems, distance, cost, etc.
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