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Abstract

Background: Self-tracking tools and practices can be thought as forms of "technology for
the self" that allow people to monitor, control, act upon, and optimize their bodies in accordance
with standards of appearance and health. Aim: to evaluate effect of a nurse-led smartphone-based
self-tracking program on women's fertility awareness for the appropriate use of infertility treatment.
Methods: a case and control group quasi-experimental design was used in the Infertility Diagnosis
and Treatment Center in the Specialized Medical Center of the university campus affiliated to Beni-
Suef University hospital on a purposive sample of 120 infertile women using a structured
interviewing questionnaire& fertility awareness questionnaire which grouped into three parts :(
fertility knowledge, attitudes towards fertility-awareness and practices of self-tracking). Results:
the current study revealed that the percentage of women with satisfactory level of fertility
knowledge increased from (15%) before the intervention to (75%) after the intervention, the
percentage of those with positive attitudes towards fertility awareness increased from (18.3%)
before the intervention to ( 71.7% )after the intervention, moreover, the level of fertile time’
understanding, fertility symptoms awareness and the use of the fertile window were highly
significantly improved after the nurse-led self-tracking smartphone applications. Conclusion: this
study concluded that the nurse-led self-tracking smartphone application was an effective tool in
improving levels of women’s fertility awareness for appropriate use of infertility treatment.
Recommendation: integrate the app with existing electronic health records (EHR) to facilitate data
sharing and improve continuity of care.
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Introduction

Women infertility ranks as the fifth most
serious  kind of disability  worldwide
(Borumandnia et al., 2022). Infertility is an
illness, condition, or status characterized by
inability to conceive a child successfully
depending on the patient's age, physical
characteristics, diagnostic procedures, medical,
sexual, and reproductive histories, or any
combination of those factors (Gracia et al.,
2023). It is estimated that roughly 1 in 6 women
globally suffer from infertility (World health
organization (WHO), 2023).

Fertility awareness (FA) defined as "the
comprehension of sexual reproduction, fertility,
and related individual risk factors (like
advanced age, issues related to sexual health,

and sexually transmitted diseases (STDs)), as
well as lifestyle factors (like obesity and
smoking) and non-personal risk factors (such as
environmental and occupational conditions)".
Part of it involves comprehending the factors
influencing the requirement of starting a family
as well as the social and cultural influences on
decisions about family planning (Zegers et al.,
2017).

The language which the cycle speaks to
the body is called fertility biomarkers.
Numerous biomarkers, including as variations
in the following factors can be assessed at
home: (the basal body temperature (BBT),
discharge from the vagina, cervical position,
and luteinizing hormone, also known as LH,
levels) They're used to help in conception by
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detecting ovulation and the window of fertility
(Ali et al., 2021).

In vitro fertilization (IVF), artificially
insemination  from husband (AIH), timed
ovulation induction with sexual activity, and
intracytoplasmic sperm injections are among the
available treatments for infertility problems
(Carson & Kallen, 2021).

There are a variety of non-electronic and
electronic training techniques available for
individuals who are experiencing difficulties
becoming pregnant (Polillo et al., 2023).
Patients can now readily obtain high-quality
care with comfort from their homes because of
the development combining digitized medical
data, telemedicine, internet-based platforms,
and mobile apps (Da Fonseca et al., 2023).

Since tracking data is regarded as "self-
knowledge through numbers, new and
developing technology provide the person fresh
perspectives on his identity, managing daily
routines, and serve as foundation for behavioral
changes (Heyen, 2020). The three main types of
tracking technology are at-home urine hormone
tests, temperature monitoring devices, and
smartphone applications (apps) (Worsfold et
al., 2021).

It might be said that individuals
receiving therapy for infertility utilize self-
tracking to plan and create new information.
This draws attention to physiological cues, such
blood, swelling, or slight pain. In theory, this
produces helpful information about the patient's
body and infertility treatment (Hamper, 2020).

Menstrual tracking gives people the

opportunity to map their fertility and
contraception, plan and prepare for their
upcoming cycles, gain insight into mood

management, gain a better understanding of
their bodies, and utilize it as a learning tool for
sexual health and wellness ( Tuli et al., 2022).
They advertised that they would empower
women by giving them more knowledge,
autonomy, and control over their sexual and
reproductive health (Hendl and Jansky, 2022).

Justification of the problem

There are more than 25 million women
in Egypt between the ages of 15 and 49; at least

3 million of them are infertile (El- Sherif et al.,
2021). In the context of treating infertility,
women's self-tracking is a sophisticated,
emotionally charged practice that is vital to
understanding one's own body. Tracking the
menstrual cycle, the fertility window, recording
symptoms (such as mood, pain, and sexual
activity), and noting how one feels at each stage
can all help one gain control over hormones. By
monitoring the changes that take place
throughout the month, these applications assist
women in monitoring their cycles and can
provide them with information about when they
may reach their peak reproductive window. This
information assist in understanding the
treatment in general, and the body's responses to
hormone therapy, encourages lifestyle
modifications and facilitate the referral of
women for fertility care (Lykkebo et al., 2022).

It would be more convenient to use these
programs for self-timing therapy rather than
going to the clinic, as having a precise
awareness of reproductive facts is crucial for
making informed decisions regarding fertility.
There is very limited research handling this
topic in Egypt that urges the researchers to
conduct the current study.

Aim of the study

The study aimed to:

Evaluate effect of a nurse-led
smartphone-based self-tracking program on
women's fertility awareness for the appropriate
use of infertility treatment.

1.3. Hypothesis

The researcher hypothesized that
compared with women in the control group;
women in the newly developed nurse-led self-
tracking smartphone applications group (NSTA)
would have higher levels of fertility awareness
for the appropriate use of infertility treatment.

Operational definitions
A nurse-led service or nurse-led care;

Refers to healthcare services or
interventions that are primarily managed,
coordinated, and delivered by nurses rather than
physicians (Khair& Chaplin, 2017). These
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services capitalize on the specialized
knowledge, skills, and experience of nurses to
provide high-quality care, often in specific areas
of healthcare (I0M,2001).

Smartphone;

Is a mobile device that integrates mobile
computing and cellular capabilities into a single
item. It is designed to offer advanced
capabilities and connectivity beyond traditional
mobile phones, typically including internet
access, a touchscreen interface, and a wide
range of applications and services (World
Economic Forum,2018).

Self-tracking;

Also known as self-monitoring or
quantified self, refers to the practice of
systematically recording and analyzing various
personal data points related to one’s daily life,
behaviors, and health. This practice is often
facilitated by digital tools and devices such as
smartphones,  wearable technology, and
specialized apps(Norris, 2012).

Fertility awareness:

Is a method of understanding, tracking
and monitoring the distinctive symptoms and
signs of a female's menstrual cycle's infertile
and fertile phases. It involves observing and
recording various physiological indicators as
(cervical position, cervical mucus, and basal
body temperature; BBT) to identify the days on
which a woman is most likely to become
pregnant(Healthwise Staff, 2022).

2. Material and methods:
2.1. Research Design:

A case and control
experimental design was used.

group quasi-

2.2. Setting:

The study was carried out in the
infertility diagnosis and treatment center in the
specialized medical center of the university
campus affiliated to Beni-Suef University
hospital. This medical units serve the North
Upper Egypt region in general and Beni-Suef

Governorate in particular. At the second floor —
below the center of human resources
development. The center has nine rooms: The
unit is equipped with the latest modern medical
equipment to provide the best medical services
in the field of treating infertility, delayed
pregnancy, ICSI and assisted fertilization. It
includes preparation rooms and transplant
rooms, as well as rooms designated for patients
and doctors’. The unit is opened at 8 A.M. to 2
P.M every day.

Subjects
Sampling:
Sample Type and size

The total flow rate of infertile women in
the previously mentioned setting through the
course of the study were 173 women. So, a
purposive sampling of 120 women was
recruited (60 control group and 60 study group).
The sample size was calculated by using the
following equation:

n= N/ {1+N (e) °} (Chandrasekharan et
al., 2019)

Where n = sample size, N = population
size =173

e= 0.05 is the level of error
n= 173/ {1+173(0.0025)} = 120
2.3.3. The Inclusion criteria:

Women who diagnosed medically with
infertility, who have a smartphone with internet
connectivity, use what's app application. Also
have access to free fertility tracking application
for at least three months and input the following
entries (cervical mucus consistency, basal body
temperature, menstruation, sexual activity,
physical symptoms, or a personal note) daily for
15 days.

Exclusion criteria: Women who have
family disputes, stressful events like death or
disease of relatives, and major life changes in
the past three months that have led to physical
or psychological problems.

Data collection tools:
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A pair of tools was used to collect data:

Tool I: The researchers created an
Arabic version of a structured interview
questionnaire after reviewing the latest
literatures. It was made up of:

Part 1: Personal characteristics of
women as age, occupation, level of education,
and annual income.

Part 2: included the women's obstetrical
history; prior pregnancy, conception methods,
action for pregnancy and infertility treatment
and fertility consultation for the husband.

Part 3: Menstrual history; menarche
age, menstrual cycle duration, premenstrual
syndrome, and presence of menstrual pain.

Tool I1: Fertility awareness

The questionnaire grouped into three
parts:

Part 1: Fertility Knowledge

A self- developed questionnaire with 29
questions about reproductive health drawn from
previously published research(Maeda, E. et
al.,2015), and extra questions about fertility
treatments created based on the Japanese
translation of the widely used the CFKS-J, or
Cardiff Fertility Knowledge Scale; a validated
fertility literacy assessment tool(Maeda, E. et
al.,2015). The following subjects were covered
by the questions: the mechanics of conception,
the fertile window of menstrual cycles, risk
factors for infertility, infertility treatment, and
the financial issues associated with infertility
treatment. Women were asked to select one of
three choices or "I do not know". A single point
is provided for a "correct answer,” while 0
points are given for an "incorrect" or "don't
know" response. The overall fertility score,
ranging from 0% to 100%, is categorized into
satisfactory and unsatisfactory based on
statistical analysis.

e Satisfactory <65%
e Unsatisfactory >65%

Part 2: Attitudes towards fertility-
awareness (Hampton et al.,2012).

Woman’s attempts for improving their
knowledge is assessed by thirteen Statements on
a 5-point Likert scale, ranging from strongly
agree to strongly disagree, include: 1. A woman
should be educated about reproductive issues
when she first consults her doctor about having
problems conceiving. 2. Timing sexual activity
during the menstrual cycle's fertile window can
aid in the natural conception of some infertile
couples. Total attitude score was obtained by
adding the item scores together to get the
overall score. The overall attitude score of
women was categorized as follows: negative
when it was less than 65% and positive when it
was more than 65%.

Part 3: Practices of self-tracking

A questionnaire of 23 multi-choice
questions were created for testing:

3:Fertile time’ understanding adopted
from Uganda Bureau of Statistics (UBOS)
and ICF Micro, (2016).

In order to measure a woman's
awareness of the time in her menstrual cycle
when she has the highest chance of getting
pregnant after having sex. The following
questions were utilized: "Are there specific days
during each  menstrual cycle  when
women are more  susceptible to  become
pregnant if they engage in unprotected sexual
activity?" There were five options for their
responses. Women who correctly understood
the question were those who said that they
would be more likely to become pregnant if
they engaged in unprotected sexual activity
halfway of their two menstrual cycles. On the
other hand, incorrectly understanding of the
question appeared in women who mentioned
other options or said they were unsure of when
their menstrual cycle would be fertile.

2: Knowledge Level

awareness symptoms

of fertility

Determined knowledge of the four
natural fertility-awareness methods (questions
that address perceived fertile days awareness "5
questions " , awareness of fertile time's mucus
type "6 questions ", awareness of ovulation
related temperature change "5 questions ", and
"6 questions " address Perceived ovulation pain.
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Single point is assigned for a "correct answer,"
while 0 points are given for a "incorrect" .The
right answers' percentage can range from 0% to
100%, is the total fertility score, which is
divided into two groups based on statistical
analysis:

o Satisfactory <65%
¢ Unsatisfactory >65%

3: Use of the fertile window "‘fertility
awareness symptoms "'(Frank-Herrmann et
al., 2005).

Four further questions asked women to
schedule the sexual activity during their
estimated fertile window each month through
self-tracking of; changes in cervical mucus
consistency, basal body temperature daily, the
length of menstrual cycles, and ovulation pain
perception over several months to determine the
average cycle length through the application or

in a daily data entry diary if they discontinued
and/or couldn't use the applications.

Procedures

The following procedures were used
when conducting the study:

Five experts from the Maternity and
child  Health Nursing department and the
Obstetrics and  gynecological ~ Medicine
Specialty performed content validity to ensure
that the research tools were thorough and
relevant.

Reliability of the tool was done to ensure
that the research tools was reliable. Also the
internal consistency was calculated to determine
the degree to which the tool's items measured
the things they were designed to measure. The
internal consistency of the instrument was
assessed using the Cronbach's alpha coefficient.

Cronbach's alpha

Fertility Knowledge 734
Attitudes towards fertility-awareness .799
Practices of self-tracking

Fertile time’ understanding | 656
Knowledge Level of fertility awareness symptoms

Knowledge of cervical mucus method 792
Knowledge of basal body temperature method .687
Knowledge of rhythm-based method 723
Knowledge of perceived ovulation pain .691
Use of the fertile window "‘fertility awareness symptoms"'
Monitoring changes in cervical mucus consistency 621
Measuring basal body temperature .738
Tracking the length of menstrual cycles .630
Tracking the ovulation pain 171

The scientific research ethics committee
of the Faculty of Medicine - Beni-Suef
University's provided ethical permission prior to
the initiation of the study. Oral consent was
given by each woman to take part in the study
with the right to withdraw at any time; ethical
issues were considered into account; there was
no risk to the women's physical, psychological
or social well-being; the data was collected and
handled in confidence; and each woman was
informed of the purpose of the study before any
tools were used in order to earn their trust and
confidence.

Ten percent (12 women) participated in a
pilot research to evaluate the pretest's content,
clarity, and fill-time requirements.

Field work:

A formal letter was received by the
director of Beni-Suef University Hospital from
the dean of nursing faculty at Beni-Suef
University requesting permission to perform the
study. The major elements of data to be
addressed, along with the study's title and
objective, were all illustrated to obtain their
consent. Data were collected through six
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months from the start of April 2023 to the end
of September 2023.

This study was carried out in five
consecutive stages.

Preparatory Phase

Initially, the researcher reviewed local
and international literature to understand the
research subject and prepare data gathering
instruments.

Step of assessment and interviews: the
researchers visited the pre mentioned setting
three days per week from 9.00 am to 2.00 pm
until the entire pre-specified sample size was
reached, introduced themselves, and described
the purpose, planned intervention and it's
duration in order to get approval, and
emphasized the significance of maintaining
contact with the researchers. After gathering
the baseline data, which included their personal
characteristics as well as their menstrual and
obstetrics history (Tool I),and used (Tool I1) in
order to assess fertility awareness through
assessment of women's fertility knowledge,
attitudes  towards  fertility-awareness  and
practice of self-tracking. usuallyl-3 women
were interviewed per week on average. The
duration required for each woman to complete
the questionnaire varied between 20 and 30
minutes. Then, the researchers created a
WhatsApp group for the studied women.

2.6.2. Planning Phase: based
on literature reviews and baseline data from the
preliminary test evaluations, the researchers
prepared an educational intervention in the form
of PowerPoint presentation, videos and
animation and a printed Arabic booklet.

2.6. 3. Implementation Phase

Five sessions were held for the purpose
of raising women's understanding of fertility,
approximately one hour-long for each session
using a PowerPoint presentation, e-learning
videos, and animation.

First session: included comprehensive
information on fertility and infertility.
Explanation of the menstrual cycle, ovulation,
and fertile windows, and sperm’'s and ovum'’s
age.

Second session: The researchers
illustrated and enumerated causes of male and
female infertility in detail, factors affecting
sperm quality, and how to improve sperm heath.

Third session:

The researchers illustrated details on
various infertility treatments, their processes,
success rates, and potential side effects.
Lifestyle assessments to provide personalized
advice on diet, exercise, and stress management.

Fourth session (practical session): to
guide women's understandings of their bodies.
Researchers demonstrated how to track fertility
using ovulation prediction methods to
improve  women's  knowledge of their
menstruation;

1.Basal Body Temperature (BBT) and
cervical mucus monitoring tracking: Women
were instructed to take basal body temperature
(BBT) first thing in the morning, before eating,
drinking, or doing anything else, use a
specialized or digital thermometer, document
the results on a chart or graph, and keep an eye
on it for more than a week from the first fertile
day until the BBT rises as the BBT typically
rises by 0.2°C (0.4°F) during ovulation and
remains elevated for more than a week.
Furthermore, to check the consistency of
cervical mucus women were asked to use clean
fingers or toilet paper, test the mucus's
"stretchiness" by placing a drop between the
thumb and finger, try to separate them to check
if the mucus extends. Then record the amount,
color, and thickness of the mucus. Three types
of mucus patterns can be distinguished:
ovulatory or fertile mucus is watery, clear, and
elastic; postmenstrual sterile  mucus s
dense, dry, and sticky. Whenin the post-
ovulatory infertile pattern: the vaginal opening
feels dry once more and the mucus thickens,
turns cloudy, and becomes sticky. In order to
get pregnant women were instructed to have
sexual contact dailyor on an alternate day
beginning from the first fertile day until three
days after your BBT rises.

2.Calendar method: how to calculate the
average cycle length over several months to
predict the fertile window. Women were
instructed to keep track of their menstrual
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periods, and find out how many days a cycle is
regular and whether it is regular enough to
predict when they will ovulate. women should
ovulate 14-15 days following the onset of
menstrual flow if their cycle lasts 28 days. Take
18 off the number of days in their shortest cycle
and 11 off the number of days in their longest
cycle to find the first fertile day. Moreover,
women were instructed that three to five days
following sex, sperm can remain in the vagina.

3.0vulation pain: describing and
encouraging women to keep a diary of the
characteristics,  duration, intensity  and
symptoms that may accompany it. Explaining
how to differentiate ovulation pain from other
types of pain, ovulation pain is sudden, dull
pain, lasting a few minutes to a day, affecting
one side of the abdomen occurs around 14 days
before the period, and potentially causing
vaginal bleeding or discharge. and discussing
the importance of tracking patterns over several
cycles to identify consistent ovulation pain.

Fifth session (practical session):
During this session, each women were:

—Asked to download free fertility
tracking apps as Wocute or Glow, login and
create their profile to predict their menstrual
cycle and ovulation.

—Taught how to input data (BBT,
cervical mucus, cycle length, and ovulation
pain) into the app for at least three cycles while
using hormonal medication for infertility
treatment and to schedule their sexual relation
around potential fertile days.

- Asked to utilize app features like
charts, reminders, and predictions: cycle's red
days appeared on the application of fertility
tracking (chance of getting pregnancy), which
occur from day 6 to day 16 in a 28 day regular
cycle, and green one indicating safe days away
from the ovulation day).

- The researchers provided each women
with a template or app to start tracking their
ovulation pain and other fertility signs. Women
were instructed that they can use a daily data
entry diary to track their ovulation.

Infertile women were given booklets
about sessions and were asked to share it with
their husbands. Feedback from previous
sessions was incorporated into the new session.

Follow up Phase: Researchers followed
the infertile women over a period of three
months through phone calls, direct messaging or
outpatient  appointments  for  providing
personalized education and support.

The women in the control group received
the existing standard care included medical
diagnosis and treatment, along with brief
instructions regarding
adherence to treatment.

2.6.5. Evaluation stage: Three months
after the intervention during the last follow-up
visit, the post-test was took place in the same
pre-selected settings. The study and control
group's fertility awareness was assessed by the
researchers using the same pre-test tools to
compare the effects of the pre- and post-tests
and assess the study's impact.

2.6.5. Limitation of the Study

—  There is limited studies about use of
such applications.

—  Some women considered these is a
sensitive topics and didn’t want to speak about
it

2.6.6. Strengths of the Study

This is the first study that address the
effect of self-tracking applications in Egypt.
The intervention's level of efficacy exceeded
expectations. A two-way educational approach
was developed to avoid forgetting . The
material was adjusted daily, provided in
booklets and WhatsApp groups, allowing
women to accurately determine ovulation times
for each cycle.

3. Statistical design:

Appropriate statistical techniques and
tests of significance were used to gather,
organize, code, computerize, and analyze the
data. The results were then presented in
appropriate tables and figures. To ascertain
sample homogeneity at baseline, chi-square and
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sample t test were employed. The interaction
impact of each measurable outcome was tested
using ANOVA. To find the difference in the
results between the groups at each time point, a
nonparametric test was used "chi-square test of
Fisher's exact test". Every significant level was
established at p <.05.

Results

Table (1) indicates the personal
characteristics of the women under study; the
mean age was 31.22+6.25and 31.73+6.14years
for control and study groups respectively.
(51.7% and 43.3%) of both groups respectively
had middle education. (75.0%&38.3
respectively) of control group were rural
resident and had temporary job, while ;(
60%&35% respectively) of study group were
rural resident and not employed. In addition, the
income of (58.3 %, 65.0%) of control and study
group were below the expenditures. Also, (45%
and 60%) of control and study group
respectively had no medical /health care
background. Finally, there was no statistically
significant variation between control and study
groups regarding their personal characteristics.

Table (2) illustrates that the mean age of
menarche  of  infertile ~ women  was
(11.36&12.28)  with  standard  deviation
(£2.55&%2.13) years of control and study
group, respectively. Furthermore (56.7%, 45.0%
&63.3%, 75.0%, respectively) of control and
study group had previous and natural
pregnancy. (55%) of control group reported
having infertility for more than 5 years. While,
(50%) of study group reported having infertility
for less than 5 years. Also (66.6%, 56.7%) of
control and study group husband's respectively
had no fertility consultation. (41.7%, 53.3%,
respectively) of the control and study group

received information from the internet to
improve their fertility-awareness.
Table (3); reveals  significant

improvement in the of fertility knowledge level
after the nurse-led self-tracking smartphone
applications. As the satisfactory level increased
from (15%) pretest to (75%) posttest in study
group (P<0.001). While; in the control group
the satisfactory level increased from (18.3%)
pretest to (21.7%) pretest (p>0.05).

Figure (1); shows an improvement of
the studied women's attitude toward fertility-
awareness after the nurse-led self-tracking
smartphone applications; as the positive
attitude's percentage increased from (18.3%)
pretest to( 71.7% ) posttest in study group.
While; in control group, the positive attitude's
percentage increased from (21.7 %) pretest to
(38.3 %) posttest.

Table (4); reveals that the level of fertile
time’ understanding was highly significantly
improved after the nurse-led self-tracking
smartphone applications. As the satisfactory
level's percentage increased from (11.7%)
pretest to (71.7%) posttest in the study group
(P<0.001). While; in control group, the
satisfactory level's percentage increased from
(13.3%) pretest to (26.7%) posttest (p>0.05).

Table (5); shows a statistical
improvement of the studied women's level of
mucus method, temperature method, rhythm
method and ovulation pain knowledge after the
nurse-led self-tracking smartphone applications
than before it among study group(P<0.001).
While; there were minimal variation in fertility
symptoms awareness knowledge between the
pre and posttest among control group(p>0.05).

Table (6); Shows that the use of the
fertile window "fertility awareness symptoms"
was highly significantly improved after the
nurse-led self-tracking smartphone applications.
As the use of mucus method, temperature
method, rhythm method and ovulation pain
were improved greatly during posttest than
pretest among study group (P<0.001). While ;
there were minimal variation in the use of the
fertile window posttest when compared to
pretest among control group(p>0.05).
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Table (1): Distribution of the studied women regarding their personal characteristics (n=120)

Control group | Study  group
(n=60) (n=60) X2 p value

Items No. % No. %
Age
20-<30 years 17 28.3 15 25.0
30-<40 years 27 45.0 11 18.3 9.164 0.057
40-<50 years 16 26.7 34 56.7
Mean +SD 31.2246.25 31.73+6.14
Education
Can't read and write 15 25.0 22 36.7 8.915 0063
Middle Education 31 51.7 26 43.3
University Education 14 23.3 12 20.0
Residence

Rural 45 75.0 36 60.0 .370 0.543

Urban 15 25.0 24 40.0
Occupation
Fulltime job 21 35.0 11 18.3
Temporary job 23 38.3 14 23.3 19.741 0.232
Self-employee 5 8.3 7 11.7
Not employee 10 16.7 21 35.0
Student 1 1.7 7 11.7
Income
Below the expenditures 35 58.3 39 65.0 6.322 0.176
Equal the expenditures 15 25.0 13 21.7
Higher than the expenditures 10 16.7 8 13.3
Medical /health care background
None 27 45.0 36 60.0 16.183 0.063
Medical professional 5 8.3 13 21.7
Worked at health care setting 24 40.0 9 15.0
Studied medicine/health care 4 6.7 2 3.3
* Statistically significant at p<0.05 ** highly statistically significant at p<0.01
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Table (2): Distribution of the studied women regarding their obstetrical history (n=120).

Control group

Study group

XZ

(n=60) (n=60) p value
Items No. ‘ % No. ‘ %
Age of menarche
Mean 5D 11.36£2.55 12.28£2.13 1970 ) 0.054

Prior pregnancy
Yes 34 56.7 38 63.3 3.649 0.056
No 26 433 22 36.7
Conception method
Natural 27 45.0 45 75.0
Timed intercourse 16 26.7 6 10.0 | 6.920 0.140
Artificial insemination 17 28.3 9 15.0

Infertility duration

Less than 5 years 21 35.0 30 50.0 6.511 0.089

More than 5 years 33 55.0 20 333

More than 10 years 6 10.0 10 16.7
Action for pregnancy and infertility
treatment
Consultation 13 217 8 13.3
Diagnostic tests for infertility 12 20.0 13 21.7 14.059 0.594
Scheduled sexual intercourse 15 25.0 12 20.0
Artificial insemination 10 16.7 12 20.0
In vitro fertilization 10 16.7 15 25.0
Medical institution type for infertility
treatment
Private clinics for infertility treatment 23 38.3 21 35.0 13.591 0.138
General gynecology clinics 17 28.3 19 31.7
General hospital 9 15.0 11 18.3
University hospital 11 18.3 9 15.0
Infertility consultation for the husband
Yes 20 33.3 26 43.3 1.663 0.197
No 40 66.6 34 56.7
Sources of the information to improve their
fertility-awareness
Internet 25 41.7 32 53.3 5.250 0.263
General 21 35.0 20 333
Friend 14 23.3 8 13.3
* Statistically significant at p<0.05 ** Highly statistical significant at p<0.01
Table (3): Distribution of the studied women regarding their Fertility Knowledge (n=120).
Fertility Knowledge

Pretest Posttest
Satisfactory Unsatisfactory | Satisfactory | Unsatisfactory X2 p value

IS No. [% |No. |% No. [% | No. | %
Control group | 11 183 | 49 81.7 13 217 | 47 78.3 1.089 | 0.297
(n=60)
Study group | 9 150 |51 85.0 45 75.0 | 15 25.0 13.979 | 0.000**
(n=60)

* Statistically significant at p<0.05
** Highly statistical significant at p<0.01
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Figure (1): Distribution of the studied women regarding their attitudes towards fertility-awareness
(n=120).
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Table (4): Distribution of the studied women regarding fertile time’ understanding (n=120).

Fertile time’ understanding

Pretest Posttest

Satisfactory | Unsatisfactory | Satisfactory | Unsatisfactory | X2 p value
et No. % No. % No. | % No. %
Control group | 8 133 | 52 86.7 16 26.7 | 44 733 .998 0.348
(n=60)
Study group | 7 11.7 | 53 88.3 43 717 | 17 28.3 17.468 | 0.000**
(n=60)
*Statistically significant at p<0.05 **Highly statistical significant at p<0.01
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Table (5): Distribution of the studied women regarding level of fertility awareness symptoms knowledge (n=120).

Control group (n=60) Study group (n=60)
Items X2 p X2 p value
value
Pretest Post test Pretest Posttest
Satisfact | Unsatisfact | Satisfactor | Unsatisfactor Satisfactory | Unsatisfactor | Satisfactory | Unsatisfactor
ory y y y y
No. | % | No % No. % No. %
No. % No. % No. % No. %
Knowledge of mucus method 5 8. | 55 | 917 12 20. 48 80.0 | .963 0.327 5 8.3 55 91.7 51 85.0 9 15.0 21.818 0.000**
3 0
Knowledge of temperature 3 5 57 | 95.0 6 10. 54 90.0 | .305 0.581 6 10.0 54 90.0 41 68.3 19 317 28.421 0.000**
method 0
Knowledge of rhythm method 6 10 | 54 90.0 13 21. 47 78.3 1.17 0.278 9 15.0 51 85.0 44 73.3 16 26.7 24,103 0.000**
.0 7 6
Knowledge of ovulation pain 4 6. | 56 | 93.3 8 13. 52 86.7 | .621 0.431 7 11.7 53 88.3 42 70.0 18 30.0 27.857 0.000**
7 3

* Statistically significant at p<0.05

** highly statistical significant at p<0.01
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Table (6): Distribution of the studied women regarding their use of the fertile window "'fertility awareness symptoms'* (n=120).

Control group (n=60)

Study group (n=60)

Pretest Post test Pretest Posttest
Items Not done Done Not done Done X2 p value Not done Done Not done Done x? p value
No. % No. % No. % No %
No % N % No. | % No. %
0.

Mucus method
First month 43 | 71.7 17 28.3 41 68.3 19 317 1.154 0.283 44 | 733 | 16 | 26.7 15 25.0 45 75.0 3.726 0.04*
Second month 48 | 80.0 12 20.0 45 75.0 15 25.0 1.875 0.171 49 | 817 | 11 | 183 13 21.7 47 78.3 7.273 0.007**
Third month 52 | 86.7 8 13.3 44 73.3 16 26.7 1.148 0.284 52 | 86.7 8 13.3 10 16.7 50 83.3 10.421 0.001**
Temperature
method
First month 45 | 75.0 15 25.0 39 65.0 | 21 | 35.0 | 1.026 0.311 47 | 783 | 13 | 217 16 26.7 44 73.3 6.035 0.001**
Second month 46 | 76.7 14 23.3 40 66.7 20 333 | 2.141 0.143 47 | 783 | 13 | 217 16 26.7 44 73.3 6.035 0.001**
Third month 38 | 63.3 22 36.7 37 61.7 23 38.3 1.466 0.226 40 | 66.7 | 20 | 33.3 18 30.0 42 70.0 4.420 0.03*
Rhythm
method
First month 41 | 68.3 19 31.7 39 65.0 | 21 | 35.0 | 1.655 0.198 43 | 717 | 17 | 28.3 16 26.7 44 73.3 3.933 0.047*
Second month 39 | 65.0 21 35.0 36 60.0 | 24 | 40.0 | 1.108 0.293 37 | 61.7 | 23 | 38.3 12 20.0 48 80.0 6.035 0.001**
Third month 43 | 71.7 17 28.3 36 60.0 24 40.0 1.481 0.224 45 | 75.0 | 15 | 25.0 11 18.3 49 81.7 7.095 0.008**
Ovulation
method
First month 36 | 60.0 24 40.0 36 60.0 24 40.0 | 3.297 0.069 47 | 783 | 13 | 21.7 16 26.7 44 73.3 4.490 0.034*
Second month 42 | 70.0 18 30.0 38 63.3 | 22 | 36.7 | 1.118 0.290 44 | 733 | 16 | 26.7 13 21.7 47 78.3 8.626 0.003**
Third month 40 | 66.7 20 33.3 36 60.0 24 40.0 | 2.208 0.137 40 | 66.7 | 20 | 33.3 12 20.0 48 80.0 9.324 0.002**

* Statistically significant at p<0.05

** Highly statistical significant at p<0.01
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Discussion

Infertility affects one in six married
women globally(Margan et al.,2022). The
number of Assisted Reproductive Technology
(ART) cases have increased, but only 1.7% of
US babies are born due to successful ART
conception(Centers for Disease Control and
Prevention,2021). Only one IVVF cycle can cost
between $15,000 and $30,000. Medication costs
can make up 35% of expenses(Conrad& Grifo,
2023).Period-tracking is the most popular
category of women's mobile health
apps(Statista,2023), allowing users to monitor,
control, and optimize their bodies according to
appearance and health standards. This
technology is part of bio-pedagogy, a self-
education framework (Polzer et al.,2022).
Digital menstruation tracking programs also

predict ovulation and offer advice on
menstruation, conception, pregnancy, and
general health (Healy,2021,Hohmann

&Marriott,2021). However, self-monitoring in
medical care has not received enough attention.
The purpose of this study was to assess effect of
a nurse - led self-tracking smartphone
applications on improving infertile women
awareness of fertility for the appropriate use of
infertility treatment. The study findings
illustrated acceptance of research hypothesis,
which indicate after applying the nurse-led self-
tracking smartphone applications (NSTA),
fertility awareness would predicted to be
improved  significantly in participants of
(NSTA) group than in participants of the
control group.

Regarding personal characteristics; the
mean age was 31.22+6.25and 31.73+6.14years
for control and study groups respectively. Near
to two thirds of the control group and the study
group had previous pregnancy. Regarding
conception method; near to half of the control
group and two thirds of the study group got
pregnancy naturally. More than half of control
group reported having infertility for more than 5
years. While, half of study group reported
having infertility for less than 5 years. From the
researcher point of view, young couples
perceived that with old age; women might face
decreased egg quality and quantity.
Additionally, infertility treatment can help by
selecting the best eggs and sperm for

fertilization. Similarly, Yokomizo et al.,(2021)
in Japan who carried out the study to find out
how well a smartphone application could
improve literacy around fertility treatments by
offering high-quality information about fertility
treatments, and discovered that the participants'
mean age (32.6 years), duration of pregnancy
desire (15.2 months), as well as percentage of
women undergoing fertility treatment (15.6%)
seemed comparable to those of the broader
Japanese population.

Additionally, the results of this study
were in line with Aimagambetova et al., 2020
in Kazakhstan, who evaluated 304 infertile
women in  three different cities for
psychological distress and found that the
median duration of infertility was her 5.9 years.

Contrarily, Abd-Elhamed et al., (2023)
in Minia ,Egypt who intended to assess how a
social media-based intervention affected the rate
of pregnancy, anxiety, and adjustment in
infertile women using assisted reproductive
technology. It was found that slightly half and
more of them had employment, came from rural
areas, had some education, and that nearly the
age of about half were around 18 and 28, with a
mean age of 29.2 +7.9. Additionally, it was
discovered that approximately two-thirds of the
analyzed sample had an infertility diagnosis
made during the last five years, and that over
75% of the samples had primary infertility.

It is crucial that women who are
attempting to conceive possess the necessary
knowledge to maximize their chances of
becoming pregnant naturally, given the scarcity
of access to ART and its high emotional and
financial cost (Halleran et al., 2022).

The present study showed the fertility
knowledge level was improved significantly
after the nurse-led self-tracking smartphone
applications.  Since the percentage of
satisfactory  level increased before the
intervention from less than one quarter of the
study group to three quarters after the
intervention  (P<0.001). In this regard,
Yokomizo et al.,(2021) in Japan discovered
that information about fertility and therapy
offered through a smartphone application
improved the understanding of fertility for those
who undergone infertility treatment. Also, these
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results agreed with Maeda, et al., (2021) who
evaluated the impact of employing an
automated conversation software, or chatbot for
fertility education on knowledge, intentions to
change preconception behavior, and anxiety
using a social media research panel online.
They discovered that chatbots were a more
useful tool than traditional information delivery.
Additionally, Stern et al., (2013) in Sweden
who looked into whether providing reproductive
life plan (RLP)-based information in counseling
about  contraception  improves  women's
understanding of reproduction, especially folic
acid intake before becoming pregnant. They
discovered that giving individuals
individualized written and oral material
improved their understanding of reproductive
health. The results of this study are in line with
the current modern way of living to use a
smartphone  application  for  information
gathering. Information sent via a smartphone
application is allowed. Also, women get the
information they need from Internet-based
resources, such as smartphone applications. As
this impart knowledge in many different ways,
including movie-based learning and other
methods as opposed to data from booklets or
brochures.

In psychology, an attitude is a grouping
of thoughts, beliefs, and behaviors directed
toward a certain thing, person, thing, or
situation. In general, a strong intention to carry
out an action is reflected in an extremely
positive attitude toward the conduct. Interest
among women in monitoring their reproductive
or menstrual cycles for family planning and
health monitoring has significantly increased
over the past few decades (Smith, 2019). The
current study's findings confirmed that, given
that there was a variation in the effect of the
nurse-led self-tracking smartphone applications
on the studied women attitude toward fertility-
awareness. In the study group, the proportion
of positive attitudes rose from less than one
quarter of the study group  prior to the
intervention to less than three quarters
following it. These outcomes align with
Khadivzadeh et al., (2021) in Mashhad who
evaluated how education affected attitudes
about reproductive control and knowledge of
fertility counseling and found a significant
statistical variation in the average attitudes

about fertility control after the interventions.
Additionally, Duane et al., (2022) addressed
the widely used fertility awareness based
methods (FABMs)in North America and
discovered that FABMs can be useful for family
planning, both to achieve and prevent
conception, as well as for medical diagnosis and
management. Moreover, Arévalo et al., (2002)
who assessed the effectiveness of the
Standardized Days Method (SDM), as
awareness of fertility -based approach, in Peru,
Bolivia, and the Philippines, and discusses how
education impacts its acceptance and use. They
found that once the woman is able to reproduce,
a couple modifies their sexual conduct; the
SDM offers substantial protection against
unintended pregnancy and is socially acceptable
in a variety of contexts. According to the
current study findings; the rationale behind
women's positive attitude towards fertility
awareness may be attributed to educational
content, which enhances their knowledge about
fertility, reproductive health, and fertility
tracking methods.

Fertility awareness programs can reduce
unnecessary patient intervention by increasing
conception rates and reducing referrals to
artificial reproductive technology (ART) (
Mabhey et al.,2018& Capotosto, 2021). In fact,
research indicates that many women trying to
conceive are unaware of the menstrual cycle,
ovulation, or the fertile period. The majority of
ART referrals are made based only on the
patient's self-report of ovulation, despite the fact
that fertility awareness and the usage of
fertility-awareness methods are inadequate.
Instruction on owvulation markers and tracking
techniques can help women feel less stressed
and more emotionally healthy while waiting for
a successful pregnancy (Capotosto, 2021). The
results of this study confirmed that, as the levels
of fertile time’ understanding, fertility
symptoms awareness, and the use of the fertile
window were highly significantly improved
after the nurse-led self-tracking smartphone
applications. It showed good agreement with the
outcome published by Frank-Herrmann et al.,
(2007) in Germany, who investigated the
efficiency of fertility awareness methods and
highlights the role of education in helping
couples correctly identify the fertile window
and manage their reproductive health. The
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satisfactory level knowledge and practices of
self-tracking could be attributed to the fact that
the  nurse-led  self-tracking  smartphone
applications with various available, easily
accessed information resources regarding
fertility symptoms awareness educated women
and were used as additional incentive to use
methods of fertility awareness on a regular basis
to monitor ovulation in order to improve the
likelihood of pregnancy.

Additionally, these findings is in line
with the result of Freundl et al., (2007) in
Germany who assessed effect of education on
the successful practice of natural family
planning methods and their impact on managing
infertility. They discovered that, particularly in
couples experiencing infertility that cannot be
explained, self-monitoring using  natural
contraception techniques could possibly be all
that is required. Also, Hilgers et al. (1992) in
Omaha, Nebraska, who examined if the Billings
ovulation method's standardized adaptation was
beneficial for fertility-focused sexual relations,
and checked whether cervical mucus discharge
occurs at the time of ovulation or not. They
found that when couples concentrated on the
fertile stage, 76% of them were able to conceive
in their first cycle, 90% by their third cycle, and
98% by the sixth cycle.

Furthermore, the results of the current
study were consistent with those of Stanford et
al., (1998) in USA, who evaluated the natural
contraceptive methods interest among women,
and concluded that; a large number of women
who do not now use fertility awareness-based
treatments expressed interest in doing so in the
future in order to become pregnant. Finally, the
outcomes of the current study confirmed the
conclusions of Gambier-Ross et al. (2018) in
the UK, who examined in detail how apps are
used to measure fertility. Using a mixed-
methods approach that included follow-up
interviews as well as survey , it was discovered
that the primary reasons people used fertility
tracking apps were: 1) to monitor their cycle
(72%), 2) to try to conceive (34%), 3) to
get information  about infertility  treatment
(12%), and 4) to prevent getting pregnant (4%).

Conclusion

Considering the results of this study , the
study hypotheses was accepted as the nurse-led
self-tracking smartphone application was an
effective tool in improving levels of women’s
fertility awareness for the appropriate use of
infertility treatment.

Recommendation

The following recommendations are
made in light of the study's findings;

1.Ensure  comprehensive  thorough
training for nurses on using the mobile
application and interpreting the data collected
and provide training on counseling and
supporting patients in using the application
effectively.

2.Integrate the app with existing health
records to facilitate data sharing and improve
continuity of care.

3.Conduct research studies to evaluate
the application's effectiveness in improving
fertility awareness and treatment outcomes.

4.Create fertility awareness initiative to
make fertility education more widely available,
guarantee that all women and men and are
capable of making educated decisions, and
enhance public knowledge of the modifiable
factors that influence fertility and reproductive
outcomes.
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