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Abstract

Invitro Fertilization Technique is one of the greatest successful forms of assisted reproductive technologies today
that can help infertile couple to get an integrated family. Fertility nurses play important role in caring of patients
undergoing invitro fertilization (IVF). Most of them lack knowledge and skills in the area of embryology and
genetic counseling of IVF partners. Thus, the aim of this study was to assess the effect of instructional guideline
on nurses’ knowledge and attitude regarding invitro fertilization.

Subjects and methods: A quasi experimental research design was used to conduct this study. The study was
carried out at one university hospital (Fertility Unit at Tanta University Educational Hospital) and three private
fertility centers (Fertility Egyptian Consultants Center in Tanta city, Koreat Eain for Fertility and Helm Elomoma
Center in EI-Mehall El-kopra) affiliated to EI-Gharbia Governorate, Egypt. The subjects of this study consisted
of all nurses (45 nurses) who are working in the previously mentioned settings. Two tools were used for data
collection: Tool | part | socio-demographic characteristics of nurses, part |l nurse’s knowledge interview
questionnaire and tool 11 attitude of nurses toward invitro fertilization questionnaire.

Result: The study confirmed that all nurses (100%) had low level of knowledge and 86.7% of them had negative
attitude regarding invitro fertilization before the educational intervention, while all of them (100%) had high level
of knowledge and 80.0% had positive attitude immediately after the intervention.

Conclusions: The instructional guideline significantly affects nurses’ knowledge and attitude regarding invitro
fertilization.

Recommendations: Increased knowledge about invitro fertilization will improve nurses' attitudes. So, this study
recommends that invitro fertilization should be included in maternity nursing curriculums. It should also be
provided as in-service refreshment topic for nurses who are working in fertility units and centers either in
educational, governmental or private sectors to improve their knowledge, attitude, self-confidence and comfort
augmented by communications skills to discuss sensitive topics related to invitro fertilization with their clients.
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I.  Introduction

In-vitro fertilization (I\VF) is a sophisticated process by which a mature ovum is fertilized by a healthy
sperm outside the body. IVF is the advanced clinical treatment for infertility, when other techniques of assisted
reproductive technology had been failed [, The first success of the IVF technique occurs in 1976 resulted in
ectopic pregnancy. While, the first baby from IVF named Louise Brown, was born in 25 July 1978 in London 12,
IVF in the Arab world especially in Egypt faces some issues of resistance because of the cultural, social, religious,
financial limitations, and other problems B, The World Health Organization (WHO) states that approximately 8-
10% of couples face infertility problem. Infertility is not a disease but a health problem . IVF can help infertile
couple to have a baby when other treatments fail. IVF is not the first option for treatment of infertility because it
is an invasive and costly procedure B}

IVF technique is one of the highest successful forms of assisted reproductive technologies today that can
help infertile couple to get an integrated family, but the rate of IVF success varies. According to the American
Pregnancy Association, birth rate for women under age 35 undergoing IVF is 41 to 43%, while this rate falls to
13 to 18 % for women with the of 40 years or older 58 I\VF is indicated for treatment of males 'unexplained
infertility, blocked or damaged fallopian tubes, uterine fibroids, endometriosis, reduced ovarian function, and
fertility in women over the age of 40 and for males' associated with low motility and low sperm count or sperm
shape abnormality. IVF is also used for treatment of repeated failure of intrauterine insemination or other methods
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of assisted reproductive technology, selection of baby sex and pre-implantation genetic testing to exclude genetic
problems 71,

Numerous diagnostics measures and laboratory investigation is required before IVF technique for
enhancing the performance in preparation. The diagnostics measures include hysteroscopy, laparoscopy, ovarian
reserve tests, ultrasonography, hysterosalpingography, surgery for endometriosis, uterine fibroids, and
endometrial polyps. The laboratory tests include seminal analysis, anti-mullerian hormone, estradiol, prolactin,
follicle stimulating hormone (FSH), luteinizing hormone (LH) and thyroid stimulating hormone (TSH) and other
more investigations & 9,

Different medications are essential for preparation of the infertile couple and for successful IVF
technique of treatment. Injections of FSH and/or LH hormones are used to stop normal ovulation and to stimulate
more than one follicle from the ovaries '%, FSH is a hormone that may work with LH to increase the estrogen
production and follicles growth. These are given by intramuscular or subcutaneous injection. The dosage of these
drugs requires monitoring of the ovarian response, usually by vaginal ultrasound examinations or blood tests as
estradiol level during the period of ovarian stimulation. Other medications are used to prevent premature ovulation
as gonadotrophins releasing hormones. Gonadotropins are fertility drugs (Gonal-F, Bravelle, Follistim, and
Menopur) utilized to stimulate the ovary to produce multiple oocytes over the span of some days or more 14,

Moreover, progesterone and estradiol are given after egg retrieval, because the ovaries will not produce
satisfactory amounts of these hormones for long enough to fully support the uterine lining and maintain the
pregnancy. Progesterone is given as a form of vaginal or rectal suppositories or by intramuscular injection.
Progesterone side effects are several and include allergic reaction, depression, sleepiness, and infection at the site
of injection 121, Estradiol is taken orally, intramuscular injection, transversally, or through the vaginal route. Its
side effects include nausea, vomiting, irritation at site of injection and the risk of blood clots. Antibiotics may be
given after egg retrieval or embryo transfer for a short time to reduce the risk of infection during the treatment
cycle. Other medications used during the technique / protocol of treatment include heparin or aspirin, DHEA-S,
and androgens. Invitro fertilization technique / protocol consist of five basic steps that should be clearly taught to
the couple, as well as its benefits, risks, methods of giving injections at home 3, The steps include 1) ovarian
stimulation to produce several ova (follicles), 2) retrieval of the ovum (one or more) from the ovaries, 3) obtaining
a semen sample from the husband, 4) fertilization of the ova with sperms in the laboratory, 5) transfer of the grown
embryos to the uterust*4l,

The first step of IVF technique is simulation of the ovaries. It involves use of fertility medications. The
ovum development is monitored by using vaginal ultrasounds and measuring estrogen level in the blood. When
the ovarian follicles reach the required degree of development, injection of Human chorionic gonadotropin (HCG)
to final oocytes maturation is done. Then, the ovulation would occur between 38 and 40 hours. The second step
of the IVF procedure is retrieving ova between 34 to 36 hours after (HCG) injection, just prior to rupturing of
follicles 191, The embryologist can aspirate the follicles and the follicular fluid is passed through a minor surgical
procedure. Ultrasound imaging is used during needle penetration to the vaginal wall in or to reach the ovaries and
collects a range of 10 to 30 ova. The third step is obtaining the sperm from the husband by ejaculation or from
testes, and then it is prepared by the embryologist laboratory €],

The fourth step is insemination of the mature ova with healthy sperms, then place in the laboratory
incubators to enable fertilization. In cases of lower probability of fertilization, intracytoplasmic sperm injection
(ICSI) may be done and the ova are monitored to find out that fertilization and cell division are taking place and
it became embryos. The fifth step of IVF is transferring embryo the into woman’s uterus from three to five days
after ova retrieval. A doctor or nurse will insert a catheter, a long, thin and flexible tube into the vagina, through
the cervix and into the uterus %71, A syringe containing one or more embryos suspended in a small amount of
fluid is attached to the end of the catheter, this procedure is painless. Then, hormonal drugs as progesterone are
given to support the uterine lining to increase chance for pregnancy. Implantation occurs when an embryo attaches
to the uterine wall of the endometrial lining. This occurs after the ova retrieval process from six to ten days, which
is one to five days after the embryo transfer. This equates to days 20 to 24 of an ideal 28-day menstrual cycle
[18,19]

The successfulness of the IVF depends on quantity and quality of the growing multiple eggs at once. The
rate of successful implantation depends on two elements: the receptiveness of the uterus and the quality of the
embryo. Implantation failures occur due to chromosomal abnormalities in the embryo and poor ova quality or the
resulting embryos may not be healthy enough to implant. If in vitro fertilization failed or pregnancy test is
negative, this mean crisis for the couple. The second attempt is a difficult decision and a complicated process,
because of the associated physical, financial, and emotional toll (5],

Hazard of IVF include increase incidence of abortion, damage of ovum, multiple pregnancies,
chromosomal abnormality of the fetus and ovarian hyperstimulation syndrome (OHSS) due to ovulation
stimulator drugs %1, OHSS is the most common complication of IVF. It is characterized by severe abdominal
swelling and pain, nausea, vomiting, blood clots in the legs or lungs and fluid imbalances in the blood. Two type
of OHSS; mild or sever, mild cases occur in 2 % to 6%, while severe cases occur in approximately 1 % of women,
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usually in association with more than 20 ova retrieved®l. The hazard of OHSS can lead to cancelled IVF cycle
when too many follicles showed by vaginal ultrasound and estrogen levels become too high. In this case, the
retrieved oocytes are often fertilized, the decision to freeze all embryos may be delayed until this time and it will
be used in a subsequent cycle. The symptoms of OHSS are highest almost three to five days after retrieval of the
ova [22,23]_

The fertility nurses play important roles in the assistive reproductive technology especially in IVF
technique ™. These include assessment, planning, implementation, evaluation, counseling and education roles.
They are the primary health care personnel who communicate with couples during the I\VVF, coordinate the various
stages of treatment and ensure the couple' commitment to the treatment 4. The fertility nurses perform as
practitioner roles of in diagnosis, treatment and follow-up from first contact with couples. They assess the couples'
needs with a holistic perspective in accordance with their medical knowledge, detect problems, choose care
practices, plan and implement the plan of treatment and evaluate the outcome of care [» 18, They use their
management skills during the cycle of treatment to ensure that the patient and the health care providers are in the
right place at the right time. They keep the records of treatment outcomes, give scientific counseling and
information to the couple to reduce their stress and anxiety and help them in planning of the treatment cycle in
the first interview [2°1,

The fertility nurses play significant role in the follow-up of the cycle, oocytes removal, embryo transfer
and pregnancy test at the end of the cycle M. The fertility nurse also provides instruction guidelines for women
after embryo transfers that include avoidance of sexual intercourse until pregnancy test, important of dose and
time of medication and increase fluid, fiber and protein diet. The fertility nurse must be knowledgeable and
equipped in all stages of IVF to provide the necessary assistance for couple to cope with their crisis and to cope
with the psychosocial situation, which they live in [?6],

Nurses' attitude regarding invitro fertilization is very important, while research of their attitude regarding
IVF is limited. Nurses may have more time and opportunity in the clinical setting to discuss IVF than other health
care providers. Several barriers may affect nurses' attitude regarding IVF. These include nurses may not be up to
date about IVF or may have difficulty in communication with couple about IVF technique 1. Other barriers
include patient factors and institutional factors. Nurses may be in an ideal position to discuss IVF with patients,
given their multiple interactions prior to infertility treatment. Providing IVF information for nurses is needed to
improve the knowledge of the quality of care provided and the confidence in their abilities, which in turn improve
their attitudes. Thus, fertility nurses should receive instructional guideline regarding invitro fertilization, in order
to be equipped with knowledge, and to promote their attitude toward caring with I\VF patients [28 291,

Significant of the study

Slight is known about the knowledge and attitudes of fertility nurses who deal with invitro fertilization
partners. Also, there is a gap between the attitudes and practices of the fertility nurses in communicating IVF
information to their clients B%- It would be beneficial to create a standardized communication protocol that
includes instructional guidelines for practice and more research must be conducted in this area. So, this study
thought to determine the effect of instructional guidelines on nurses' knowledge and attitudes regarding IVF.

Aim of the study
The aim of this study is to evaluate the effect of instructional guideline on nurses’ knowledge and attitude
regarding invitro fertilization.

Research Hypothesis:
Nurses' knowledge and attitude regarding invitro fertilization are expected to be improved after implementation of
the instructional guidelines.

Il. Subjects and Methods
Subjects

Research Design:
A quasi-experimental research design was used to conduct this study
Setting:
The study was carried out at one university hospital (Fertility Unit at Tanta University International Education
Hospital) and three private fertility centers (Fertility Egyptian consultants' center in Tanta city and Koreat Eain
for Fertility and Helm Elomoma Centers in EI-Mehall Elkopra) affiliated to EI-Gharbia Governorate Egypt.
Subject:
The subjects of this study consisted of all nurses (45 nurses); 10 nurses form Tanta University Education Hospital,
9 nurses from Fertility Egyptian consultants' center in Tanta city and 15 nurses from Koreat Eain for Fertility and
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11 from Helm Elomoma Centers in EI-Mehall Elkopra affiliated to EI-Gharbia Governorate; Egypt from April
2019 to October 2019..

Tools of data collection:

To achieve the aim of this study, the following three tools were used for data collection:

Tool I: Nurses' Knowledge Structured Interviewing Questionnaire:

It was developed by the researchers after reviewing recent related literature 1162731 and it comprises two parts:

Part I: Nurses socio demographic data: such as: age in years, marital status, level of education, residence, total

experience in years and experience in fertility clinic and parity.

Part I1:

It includes nurses’ knowledge related to invitro fertilization as follow:

e Menstrual data, such as definition, duration, interval, amount and physiology of menstruation.

e Anatomy of female reproductive system, characteristics of normal seminal fluid and of mature ovum.

o Knowledge regarding invitro fertilization as follows: I\VVF definition, benefits, indication, type of protocol and
risks.

e Lab investigation, such as anti-Mullerian hormone, FSH, LH, estrogen and prolactin hormones.

e Diagnostic measures, such as foliclymetry, hysteroscopy, uterine, salpengography and ultrasound, hysteron.

e Steps of IVF technique: There are five basic steps in the IVF and embryo transfer process which include
ovarian stimulation, retrieval of the ovum and obtaining a semen sample from the husband, fertilization of
the eggs with sperm and transfer embryos into the woman 's uterus

e Nurses' instructions guidelines after embryo transferee, such as drinking too much, eating large amounts of
protein, taking medications in a fixed time, rest, avoid sleeping on the back for long periods, eating vegetables
and fiber to avoid constipation, avoid food like high-mercury fish and soft cheeses, reducing the intake of
caffeinated drinks, taking folic acid and vitamin E, take paracetamol in case of high temperature, drug guava
can be taken as a drink in the event of a cough, tell the lady about the date of the digital pregnancy analysis
and repeat it after 48 hours, avoid sexual intercourse while doing the analyzes and avoid extreme exposure to
temperature, such as sauna.

Scoring system for knowledge:

- Correct and complete answers will be scored as (2).

- Correct and incomplete answers will be scored as (1).
- Incorrect or didn’t know will be scored as (0).

The total score level of knowledge will be calculated as follows:
e High level of knowledge >75%.

e Moderate level of knowledge 50 % - <75%.

o Low level of knowledge <50%.

Tool I11: Nurses' self-reported attitude regarding I\VVF scale:

This tool was developed by Obioha, et al (2014) and adapted by the researchers to assess nurses' attitude toward
IVF B2, 1t consisted of (11) items in a 3-point Likert scale requesting respondents to tick which item (s) apply to
them. The self- reported attitude of nurses was measured using a Likert scale and graded from 3= agreed; 2=
neutral and 1= disagreed. These are:

IVF should be encouraged

IVF should be used to sex selection

Against any technique that experiments with human beings

IVF should be used to exclude genetic disorder

IVF is frightening because it complicates such as ovarian hyperactivity

IVF should be repeated because it increases the chances of its success

Against any method that experiments with humans

A child born with IVF will not be healthy

9. We do not need IVF in Egypt

10. Itis very expensive and therefore cannot be recommended to anyone

11. Babies who are born with IVVF behave abnormally

12. IVF is not very attractive, as the success rate is very low

Nk WN R

The total scoring system of nurses' attitude was as follow:
= Positive attitude > 50 % of the total attitude score.
»  Negative attitude < 50 % of the total attitude score.
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Method

1. Approval:

- Anofficial letter clarifying the purpose of the study was obtained from the Faculty of Nursing and
submitted to the responsible authorities of the selected settings for permission to carryout the study.

Ethical and legal consideration:

All the nurses were informed about the purpose of the study.

An informed consent was taken from every nurse in the study including the right to withdraw at any time.
The researchers ensured that the nature of the study do not cause any harm or pain for the entire sample.
Confidentiality and privacy were taken into consideration regarding the data collected.

2o owN

3. Development of the tools:

- Tools I and tool 11 were developed by the researchers after extensive review o f recent related literature [
17.281 Tool 111 was adapted from Obioha et al (2014) &2,

- The study tools were translated into the Arabic language.

- Then, they were tested for content and construct validity by a jury of five experts in Obstetric and
Gynecological Nursing field.

- The reliability of the tools was also tested using the suitable statistical test analysis.

4. A pilot study:

- After development of the tools, a pilot study was carried out on 10% of the nurses from the previously
mentioned settings to test the clarity, feasibility and applicability of the tools. Its results revealed that there
were no fatal changes or mistakes. The tools were finalized accordingly and made ready for use. The obtained
data were included in the study due to the small number of the population of the study.

5. The instructional guidelines intervention was conducted through four phases (Assessment,
planning, implementation and evaluation) as follow:
Phase I: Assessment phase (Pretest):

- Tool I part I & Il was used to assess socio-demographic characteristics of the nurses as well as their
knowledge before, immediately and three months after implementation of the instructional guideline
regarding IVF.

- Tool 11 was used to assess nurses' attitude regarding IVF before, immediately and three months after
implementation of the instructional guidelines regarding IVF.

Phase I1: Planning phase:

a- Setting the goals and objectives of the instructional guidelines:

The goal of the instructional guidelines intervention is to:

-Enhance the nurse’s knowledge regarding IVF.

-Promote the nurse’s attitude regarding IVF.

Objectives of the instructional guidelines:

After implementation of the instructional guidelines, the fertility nurses will be able to:
- List anatomy of the female reproductive system and physiology of menstruation

- Identify the characteristics of normal seminal fluid

- Enumerate indications for IVF and types of protocol

- Recognize definition, benefits, hazards, diagnostic measures and lab investigation needs for IVF
-Enumerate steps of IVF

- Display the nursing roles and instructional guidelines after embryo transfer.

- Demonstrate positive attitude regarding IVF

b) Prepare the content of the program:

- The educational program content was developed by the researchers based on the nurses' needs, which were
determined in the interviewing schedule pre-assessment and the objectives of the educational program, as well as
the literature review that covered the various aspect of the educational program.

- Based on the results obtained from the pre-assessment phase; preparing and organizing the program by using the
appropriate educational methods and all needed content to facilitate learning activities and to achieve the
objectives was established.

- The content of the educational program was organized in three sessions provided for the fertility nurses, each
session last for one hour.

c) Selecting educational strategies:

Lectures were presented in concise manner and simple language. It took 60 minutes for each session and group
discussion and brain storming to encourage the nurses to engage in the instructional guidelines. In addition,
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different methods of teaching were used as posters, power point presentation, pictures, questions and videos. An
educational booklet was also developed by the researchers using simple Arabic language and illustrated pictures,
which include the information needed for nurses related to anatomy of the female reproductive system, physiology
of menstrual cycle and characteristics of normal seminal fluid. It also included information regarding IVF, such
as definition, type of protocols, techniques and nursing role in caring with couples of invitro fertilization. It was
developed based on nurse’s needs and submitted to all nurses to increase their awareness about their role in IVF.

Phase I11: Implementation phase:

- The researchers explained the purpose of the instructional guidelines for the participants, and obtained their
consent to participate.

- The instructional guidelines included 3 sessions that were carried out in the previously mentioned settings.
The duration of each session was 60 minutes including a discussion time. The sessions were conducted at the
morning shift

- The total numbers of nurses are (45 nurses) was divided into 5 groups. Each group includes 9 nurses; the
instructional guidelines were conducted over 2-3 days per week.

The sessions were as follows:

- The first session:

The aim of this session was to provide fertility nurses with the following items:
e Orientation about the IVF instructional guidelines

e Anatomy of the female reproductive system

e Physiology of menstruation

-The second session:

The aim of this session is to provide fertility nurses with knowledge about:
Characteristics of normal seminal fluid

Definition, benefits and hazards of IVF

Indications for IVF and types of protocol

Diagnostic measures and lab investigation needed for IVF

-The third session:

The aim of this session is to provide nurses with knowledge related to:
o Stepsof IVF

e Nursing roles and instructional guidelines after embryo transfer

Phase 1V: Evaluation phase:

- Nurses’ knowledge and attitude were assessed three times using Tool 11 and Tool 111, before, immediately
after and three months after implementation of the instructional guidelines.

- Comparison was done in relation to nurses’ knowledge and attitude before, immediately and three months
after implementation of the instructional guidelines to identify its effect on the nurses’ knowledge and
attitude regarding IVF.

- Data of the study were collected within 6 months.

6. Statistical analysis

The collected data were organized, tabulated and statistically analyzed using SPSS version 19 (Statistical
Package for Social Studies) created by IBM, Illinois, Chicago, USA. For numerical values the range, mean and
standard deviations were calculated. The differences between two mean values were used using student’s t test.
Differences of mean values at different follow up times were tested by repeated measurement analysis of variance
(F) and when found significant Bonferroni test was used to compare between each two groups. The correlation
between two variables was calculated using Pearson’s correlation coefficient. The level of significant was adopted
at p<0.05.
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I11. Results
Table (1): Socio-demographic characteristics of the studied nurses

Characteristics of studied nurses Number (n=45) %
Age in years 20- 28 62.3
30- 11 24.4
40+ 6 13.3
Range 21-46
Mean + SD 29.11+6.95
Total years of experience <5 11 244
5- 16 35.6
10- 9 20.0
15- 3 6.7
20+ 6 133
Range 1-26
Mean + SD 9.33+6.82
Marital status Married 36 80.1
Widow 1 2.2
Divorced 2 44
Educational level Secondary level 30 66.7
University level 15 33.3
Place of Residence Rural 20 444
Urban 25 55.6
Years of experience in fertility clinics 33 73.3
Parity 31 68.9

Table (1) shows the socio-demographic characteristics of the studied nurses. It revealed that their age
ranged from 21- 46 years with mean and SD (29.11+6.95)and 35.6% of them have total 5-10 years of experience
with a range of 1- 26, and a mean and SD (9.33+6.82). The table also demonstrates that most of them (80.1%) are
married, (66.7%) have secondary school education, (55.6%) live in urban areas,(73.3%) had experience in fertility

clinics while 68.9% have children.

Table (2): Basic knowledge of the studied nurses regarding reproduction before and after the intervention
. . . Immediately After three
Basic knowledge regarding reproduction Before after months XZ
N % N % n % P
Definition of menstruation Incorrect 35 77.8 1 2.2 6 133 70.903
Partially correct 8 17.8 11 244 10 22.2 0.001*
Completely correct 2 44 33 73.3 29 64.4
Duration of menstruation Incorrect 34 75.6 3 6.7 9 20.0 59.436
Partially correct 11 24.4 7 15.6 7 15.6 0.001*
Completely correct 0 0.0 35 77.8 29 64.4
Interval of menstrual cycle Incorrect 26 57.8 1 2.2 10 22.2 47.673
Partially correct 15 333 7 15.6 6 13.3 0.001*
Completely correct 4 8.9 37 82.2 29 64.4
Amount of menstrual blood Incorrect 32 71.1 1 2.2 5 111 59.102
Partially correct 8 17.8 4 8.9 9 20.0 0.001*
Completely correct 5 11.1 40 88.9 31 68.9
Physiology of menstruation Incorrect 32 711 1 2.2 8 17.8 63.267
Partially correct 12 26.7 8 17.8 8 17.8 0.001*
Completely correct 1 2.2 36 80.0 29 64.4
Anatomy of external female Incorrect 19 42.2 1 2.2 7 15.6 48.514
genital organs Partially correct 22 48.9 8 17.8 7 15.6 0.001*
Completely correct 4 8.9 36 80.0 31 68.9
Anatomy of internal female Incorrect 26 57.8 1 2.2 9 20.0 44.882
genital organs Partially correct 16 35.6 9 20.0 8 17.8 0.001*
Completely correct 3 6.7 35 77.8 28 62.2
Characteristics of mature Incorrect 39 86.7 0 0.0 9 20.0 69.573
ovum Partially correct 6 13.3 5 111 5 11.1 0.001*
Completely correct 0 0.0 40 88.9 31 68.9
Characteristic of normal Incorrect 33 73.3 0 0.0 9 20.0 55.855
seminal fluid Partially correct 9 20.0 9 20.0 8 17.8 0.001*
Completely correct 3 6.7 36 80.0 28 62.2

Table (2) presents basic knowledge of the studied nurses regarding reproduction before and after the intervention.
It revealed that there were a high statistically significant differences between the studied nurses' basic knowledge
pre, immediately and three months post the intervention in all items of reproduction with p value = 0.001 each.
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Table (3): Knowledge of the studied nurses regarding invitro fertilization before and after the
intervention

S e Immediately After three
Knowledge regarding invitro fertilization Before after months x2
N % N % n % P
Definition of IVF Incorrect 26 57.8 0 0.0 3 6.7 61.062
Partially correct 16 35.6 5 111 7 15.6 0.001*
Completely correct 3 6.7 40 88.9 35 77.8
Indication of IVF Incorrect 29 64.4 7 15.6 13 28.9 47.231
Partially correct 11 24.4 3 6.7 4 8.9 0.001*
Completely correct 5 11.1 35 77.8 28 62.2
Benefits of IVF Incorrect 32 71.1 2 44 11 24.4 47.048
Partially correct 8 17.8 6 13.3 6 13.3 0.001*
Completely correct 5 11.1 37 82.2 28 62.2
Hazard of IVF Incorrect 32 71.1 0 0.0 10 22.2 50.864
Partially correct 8 17.8 10 22.2 9 20.0 0.001*
Completely correct 5 11.1 35 77.8 26 57.8
Types of protocol IVF Incorrect 27 60.0 0 0.0 7 15.6 65.687
Partially correct 15 33.3 5 11.1 3 6.7 0.001*
Completely correct 3 6.7 40 88.9 35 77.8
Diagnostic measures Incorrect 32 71.1 8 17.8 10 22.2 53.379
before IVF Partially correct 9 20.0 4 8.9 8 17.8 0.001*
Completely correct 4 8.9 33 73.3 27 60.0
Lab investigation before Incorrect 31 68.9 2 44 8 17.8 45.894
Partially correct 5 11.1 4 8.9 6 13.3 0.001*
Completely correct 9 20.0 39 86.7 31 68.9
Steps of IVF Incorrect 32 71.1 13 28.9 16 35.6 41.247
Partially correct 10 22.2 7 15.6 9 20.0 0.001*
Completely correct 3 6.7 25 55.6 20 44.4
Instruction guidelines Incorrect 31 68.9 0 0.0 8 17.8 67.106
after embryo transfers Partially correct 14 31.1 3 6.7 4 8.9 0.001*
Completely correct 0 0.0 42 93.3 33 73.3

Table (3) demonstrates knowledge of the studied nurses regarding invitro fertilization before and after the
intervention. It was found that there were high statistically significant differences between the studied nurses'
basic knowledge pre, immediately and three months post the intervention in all items of invitro fertilization with
p value = 0.001 each.

Table (4): Attitude of the studied nurses regarding invitro fertilization before and after intervention

) o - Before Immediately After three
Attitude regarding invitro fertilization after months X2
N % N % N % p

IVF should be encouraged Negative | 24  53.3 6 13.3 6 13.3 40.676
Neutral 12 26.7 6 13.3 10 22.2 0.001*
Positive 9 200 33 73.3 29 64.4

IVF should be used to sex selection Negative | 15 33.3 6 13.3 6 13.3 40.000
Neutral 22 489 11 24.4 11 24.4 0.001*
Positive 8 17.8 28 62.2 28 62.2

Against any technique that experiments Negative | 36  80.0 13 289 15 33.3 45.210

with human beings Neutral 6 133 3 6.7 5 111 0.001*
Positive 3 6.7 29 64.4 25 55.6

IVF should be used to exclude genetic Negative | 35 77.8 8 17.8 10 22.2 58.970

disorder Neutral 7 156 5 111 7 15.6 0.001*
Positive 3 6.7 32 71.1 28 62.2

IVF is frightening because it complicates Negative | 32 71.1 9 20.0 10 22.2 49.236

such as ovarian hyperactivity Neutral 10 222 6 13.3 6 13.3 0.001*
Positive 3 6.7 30 66.7 29 64.4

IVVF should be repeated because it increases Negative 2 4.4 2 44 0.0 0.0 8.133

the chances of its success Neutral 17 378 13 289 10 22.2 0.017*
Positive | 26 57.8 30 66.7 35 77.8

Against any method that experiments with Positive | 25  55.6 6 133 6 133 50.000

humans Neutral 16 35.6 14 31.1 14 31.1 0.001*
Negative | 4 8.9 25 55.6 25 55.6
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Table (4): Continues

Attitude regarding invitro fertilization B Immediately After three 2
efore x
after months
N _ % | N % N % P
A child born with I\VF will not be healthy Positive | 17  37.8 5 111 6 133 42.348
Neutral 20 444 9 20.0 10 22.2 0.001*
Negative | 8 178 31 68.9 29 64.4
We do not need IVF in Egypt Positive | 16  35.6 4 8.9 3 6.7 50.296
Neutral 24 533 12 26.7 11 24.4 0.001*
Negative | 5 111 29 64.4 31 68.9
It is very expensive and therefore cannot be Positive | 19 422 1 22 0 0.0 51.835
recommended to anyone Neutral 19 422 15 33.3 13 289 0.001*
Negative | 7 156 29 64.4 32 711
Babies who are born with IVF behave Positive | 17  37.8 7 15.6 6 13.3 29.515
abnormally Neutral 20 444 10 22.2 9 20.0 0.001*
Negative | 8 178 28 62.2 30 66.7
IVVF is not very attractive, as the success rate | Positive | 19 422 10 22.2 9 20.0 44.240
is very low Neutral 25 556 12 26.7 10 22.2 0.001*
Negative | 1 2.2 23 51.1 26 57.8

Table (4) presents attitude of the studied nurses regarding invitro fertilization before and after intervention. It was
clarified that there were a high statistically significant differences between the studied nurses' in all variable of
attitude regarding invitro fertilization pre, immediately and three months post the intervention since p= 0.001 for
all variable expect for IVF should be repeated because it increases the chances of its success where p= 0.017.

Table (5): Distribution of the studied nurses by their level of knowledge and attitude before and after the
intervention

knowledge and attitude Before0 Immediately after After three months
n % n % n %

Knowledge
Low level of knowledge 45 100.0 0 0.0 1 2.2
Moderate level of knowledge 0 0.0 0 0.0 24 53.3
High level of knowledge 0 0.0 45 100.0 20 44.4
Range 1-14 28-36 14-34
Mean + SD 7.13+3.43 31.67+2.07 26.22+4.05
Attitude
Positive 6 13.3 36 80.0 34 75.6
Negative 39 86.7 9 20.0 11 24.4
Range 15-27 23-35 24-34
Mean+ SD 20.42+2.41 30.00+2.84 29.76+2.92

Repeated measurement analysis of variance:

Knowledge score: p<0.001 (Bonferroni test: each observation significantly different from other two)

Attitude score: p<0.001 (Bonferroni test: before is significantly different from immediately after and after three
months)

Figure (1): Distribution of studied nurses by their level of knowledge before and after the intervention
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Figure (2): Distribution of studied nurses by their level of attitude before and after the intervention
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Table (5) and figure (1) and figure (2) illustrate distribution of the studied nurses by their level of
knowledge and attitude regarding invitro fertilization before and after the intervention. It was evident that all of
nurses (100%) had low level of knowledge and 86.7% had negative attitude before the educational intervention,
while almost all of them (100%) had high level of knowledge and 80.0% had positive attitude immediately after
the intervention compared to 44.4% had high level of knowledge and 75.6% had positive attitude three months
after the intervention. The table also shows that there was a high increase in the student knowledge immediately
after the intervention comparing of the pre intervention which has been decreased slightly three months after with
a mean of; 7.13+3.43,31.67+2.07 and 26.22+4.05 in the pre, immediately post and three month after the
intervention respectively. Also same table revealed that the mean and SD of nurses regarding IVF has been
increased immediately after the intervention comparing of the pre intervention which has been decreased slightly
three months after with a mean of; 20.42+2.41, 30.00 + 2.84 and 29.76+2.92 in the pre, immediately post and
three month after the intervention respectively.

Table (6): Correlations between age and years of experience in fertility clinics with total score of
knowledge and attitude among the studied nurses

Total score Age in years Years of experience in fertility clinics
R P R P

Knowledge score
Before 0.209 0.169 0.041 0.790
Immediately after 0.017 0.912 0.043 0.777
After three months 0.211 0.163 -0.023 0.881

Attitude score

Before 0.104 0.495 0.086 0.576
Immediately after -0.106 0.488 -0.097 0.528
After three months -0.087 0.570 -0.146 0.339

Table (6) demonstrates correlations between age and years of experience in fertility clinics with total
score of knowledge and attitude among the studied nurses. It was found that there were no statistically significant
relation between the studied nurses' knowledge and attitude in relation to age in years, or years of experience in
fertility clinics before, immediately and three months after the intervention.

Table (7): Total knowledge and total attitude scores of the studied nurses in relation to their level of
education and residence

Total knqwledge and t_otal attltud_e scores in Before Immediately After three months
relation to education and residence after
Total knowledge score Educational level
Secondary 7.53+3.78 31.47+2.14 26.17+4.05
University 6.33+2.53 32.07+1.91 26.33+4.19
F 1.108 0.916 0.129
P 0.274 0.365 0.898
Residence
Rural 7.40+3.53 31.65+2.32 26.80+3.46
Urban 6.92+3.41 31.68+1.89 25.76+4.48
F 1.142 0.442 0.178
P 0.260 0.661 0.859
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Table (7): Continues

Total kno_wledge and t'otal attltud_e scores in Before Immediately After three months
relation to education and residence after
Total attitude score Educational level
Secondary 20.13+2.13 30.13+2.78 29.70+2.90
University 21.00+2.88 29.73+3.03 29.87+3.07
T 0.462 0.048 0.853
P 0.647 0.962 0.398
Residence
Rural 20.60+2.62 30.65+2.64 29.48+2.93
Urban 20.28+2.26 29.48+2.93 30.45+3.03
T 0.439 1.389 1.442
P 0.663 0.172 0.157

Table (7): presents the studied nurses' total knowledge and total attitude scores in relation to their level
of education and their place of residence. It revealed that nurses mean total knowledge score has been increased
immediately after the intervention, in relation to level of education; secondary and university with a mean SD of
31.47+2.14 & 32.07+1.91 respectively compared to 7.53+3.78 & 6.33+2.53 pre and 26.17+4.05 & 26.33+4.19
three months post the intervention with no statistically significant relation. It was clear that, the nurses' mean total
knowledge score has been increased immediately after the intervention in relation to place of residence; rural and
urban with a mean and SD of 31.65+2.32 & 31.68+1.89 respectively compared to 7.40+3.53 & 6.92+3.41 pre and
26.80+3.46 & 25.76+4.48 respectively three months post the intervention with no statistically significant relation.

This table also confirms that immediately after the intervention, the mean total attitude score has been
increased in relation to level of education; secondary and university with a mean and SD of
30.13+2.78&29.73+3.03 respectively compared to 20.13+2.13&21.00+2.88 pre and 29.70+2.90&29.87+3.07
three months post the intervention with no statistically significant relation. It was obvious that immediately after
the intervention, the nurses' mean total attitude score has been increased in relation to place of residence; rural
and urban with a mean and SD of 30.65+2.64&29.48+2.93 respectively) compared to 20.60+2.62&20.28+2.26
pre and 29.48+2.93&30.45+3.03 three months post the intervention with no statistically significant relation.

IV. Discussion

Many couples suffer from infertility and related emotional distress and treatment costs. Treatment of
infertility includes invitro fertilization (I\VVF), which is increased from 30,000 in 1996 to over 130,000 in 2005 in
the USA. IVF is a component of Assisted Reproductive Techniques / technologies” (ART) that include any
procedure handling of both sperm and eggs outside of the body. IVF is a complex series of technologically driven
procedures used to treat infertility or genetic problems and assist with the conception of a child 334, The quality
of the healthcare received by (IVF) patients can be greatly affected by knowledge and attitude of the fertility
nurses. Fertility nurses are often the source in alerting the responsible gynecologists about possible complications
[35]

Fertility nurses' experiences are being increasingly regarded as a vital component in improving the
delivery of quality healthcare, as well as increasing the level of satisfaction with the nursing care among IVF
clients. Little is known about the effect of instructional guideline on fertility nurses’ knowledge and attitude
regarding invitro fertilization, which is required to contribute to body of research. The aim of this study was to
evaluate the effect of instructional guideline on fertility nurses’ knowledge and attitude regarding invitro
fertilization. A quasi-experimental research design was used to conduct this study at one university hospital and
three private fertility centers affiliated to EI-Gharbia Governorate Egypt. All nurses (45) working in the mentioned
settings were recruited. Three tools were used for data collection: Tool | socio-demographic characteristics of the
fertility nurses, tool Il nurses' knowledge interview schedule and tool Il nurses' attitude toward invitro
fertilization.

The results of the present study revealed that the age of the fertility nurses ranged from twenty-one to
fourty-six years, most of them were married, and had secondary school education, lived in urban areas, have total
of five to ten years' experience in fertility clinics with a range of 1-26 years' experience and they have children.
This result agrees with Smith, et al (2014) who stated that sixty-seven percent of the study participants had been
in practice for more than 20 years and one fifth of them in practice for 10 years or less [*¢1. Obioha et al (2014)also
proved that the mean age of the respondents was 35.6 years, sixty-three nurses have been in practice for more than
5 years and twenty-one nurses were single 521,

This study presented that there were statistically significant differences between the fertility nurses' basic
knowledge regarding reproduction pre, immediately and three months post the intervention regarding
menstruation, duration, interval, amount and physiology, as well as anatomy of external and internal female
reproductive organs and characteristics of mature ovum and normal seminal fluid, which are matching with Myers
et al (2008). They stated that normal menstrual cycle involves coordination between the hypothalamus, pituitary
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gland, and the ovaries in order to produce and release a mature ovum from the ovary and prepare the endometrium
to receive an embryo 4. For men, the quality of normal seminal fluid includes sufficient number of motile sperms
to fertilize the ovum through complex chemical interaction between a sperm and an egg. This result is also in
agreement with El-Shazly (2004) who certified that majority of the nursing students were acquainted with
menstruation definition, length, and duration. Additionally, almost three quarter of the students gave correct
answers about anatomy of the female genital organ. On the other hand, Judith et al (2013)illustrated that the
research participants were in great need for specific knowledge related to anatomy, physiology and endocrinology
related to menstruation(®” 381,

The findings of the present study demonstrated major increase in the fertility nurses' knowledge regarding IVF,
as that there were statistically significant differences between the fertility nurses' knowledge regarding invitro
fertilization pre, immediately and three months post the intervention regarding IVF definition, indication, benefits,
hazard, and types of protocol, diagnostic measures and lab investigation before IVF, steps / process, as well as
instruction guidelines after the embryo transfers. This is fitting with Afolabi, et al (2018)who admitted that almost
sixty-three percent of the study sample heard of IVF, majority of them knew that the steps of IVF involves carrying
the ovum and sperm together outside the body and putting the fertilized egg back into the woman's uterus®l,
Ghatreh, (2008) added that nearly four fifth of the research participants provided correct answers regarding 1\VF
definition, benefits, and types of protocol B, On the other hand, Judith et al (2013)also stated that the research
participants lack knowledge and were in great need for specific knowledge related to ART practice such, as
treatment protocols; patient instructional guidelines after embryo transfer and supportive counseling strategies €1,

This study clarified that the fertility nurses have a positive attitude towards IVF, as there were statistically
significant differences between the studied nurses' each variable of the attitude regarding invitro fertilization in
the pre, immediately, and three months post the intervention. It was observed that nearly one third immediately
after the intervention compared to fifteen percent before the intervention indicated that IVF is recommended, even
if it is expensive. This is in line with Obioha et al (2014) who pointed out that the nurses have a positive attitude
towards IVF even though it is expensive. Their study also revealed that a high percentage of respondents believed
that IVVF gives the infertile couple an opportunity to have a child and it can determine the gender of the child 2,
These findings are important in our culture due to preference of the sex of the child. Afolabi et al (2018) stated
that slightly more than four fifth regarded IVF babies as normal and they had IVF in order to avoid genetic
disorders; three quarters thought that IVF is too expensive, though they opt IVF in case of infertility [,
Furthermore, Marianne, (2005) studied women’s experiences of childlessness after two years of invitro
fertilization treatment. The studied women revealed that IVF is a positive and important part of life. They are
pleased and proud of being able to participate in the IVF treatments that gave them stronger feeling of self-esteem
as they thought that their bodies have been functioned but not all the way #°1,

The present study illustrated that almost all of the fertility nurses had low total level of knowledge and
negative total attitude scores before the educational intervention. On other hand, almost all of them had high total
level of knowledge and four fifth of them had positive total attitude scores immediately after the intervention
compared to nearly one half had high level of knowledge and slightly more than three quarters had positive attitude
three months after the intervention. The fertility nurses mean level of knowledge had increased and their mean
attitude had improved compared to their mean level of knowledge and their mean attitude pre and three months
after the intervention. Obioha et al (2014) confirmed that the nurses had high knowledge about IVF, while their
attitude was at a very low level and they need instruction regarding IVF as a helpful step to improve their
knowledge and attitudes, which are in agreement with the current study 21, Afolabi et al (2018) added that fertility
nurses will have more effective role if they have adequate knowledge and training 3. Moreover, Judith A, et at
(2012) and Morris (2009) presented that infertility nurses' role can be extended to allow more continuity of care
and better understanding of patients' needs. They can provide clinical competence standardized quality of care to
enhance the ART practice including knowledge, skills and attitudes; and in turn would result in a significant and
positive impact on the lives and outcomes for couples accessing ART services [38 411,

The present study confirmed that there was a statistically significant difference between the studied
nurses regarding the instruction guidelines after embryo transfers before and after the intervention as this
instructional guideline highlighted many aspects that fertility nurses should consider during care of IVF women,
such as post embryo transfer instructions. 1\VF women should be notified to relax two weeks, abstain from vigorous
exercise and sexual intercourse, eat nutritionally balanced diet with lots of protein, fiber, and vegetables. Also
they should avoid foods like high-mercury fish and soft cheeses, and take vitamins or supplements based on their
doctor prescription. Additionally, they should avoid harmful substances such as alcohol, nicotine, and caffeine,
avoid extremes of temperature, and get support from net family and friends. These results are confirmed by Judith
A., et at (2012) and Morris (2009) who aligned that the role of infertility nurses' role starts with ovulation
induction and extends beyond the embryo transfer as they guide couples after I\VVF, counsel them and coordinate
their care and treatment plans [38 41,

The present study demonstrates that there was no statistically significant relation between the studied
nurses' knowledge and attitude and their age and years of experience in fertility clinics before, immediately and
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three months after the intervention. It was also evident there was no statistically significant relation between the
fertility nurses' attitude and age, as well as years of experience in fertility clinics before, immediately and three
months after the intervention. This result is also, in line with Judith A., et at (2012) who confirmed that there
was a significant relationship between years' experience and level of knowledge and attitude of fertility registered
nurses employed in the assistive reproductive technology Unit in Australia. (81,

This study revealed that immediately after the intervention, the mean total knowledge score and the mean
total attitude score of the fertility nurses had increased in relation to level of education and in relation to place of
residence compared to pre and three months post the intervention with no statistically significant relation. The
result of this study is contradicted with Smith, et al (2014) who revealed that there was little evidence that
respondents’ attitudes differed according to socio-demographic characteristics; residence and education [,
Limitations of this study include limited number of the studied nurses from particular geographical area in Egypt.
Therefore, to strengthen the study, other groups of health care providers should be included, such as
embryologists, pharmacists, laboratory scientists and large number of IVF nurses.

V. Conclusions
To conclude, the instructional guideline significantly affected fertility nurses’ knowledge and attitude
regarding invitro fertilization. They expressed interest to discuss fertility and the factors that influence the chance
of conceiving with their patients. Additional educational resources should be provided to improve their knowledge
and attitude and enable them to provide effective education related to invitro fertilization.

VI. Recommendations

Increased knowledge about invitro fertilization will improve nurses' attitudes. Thus, this study
recommends that invitro fertilization should be included in maternity nursing curriculums. It should also be
provided as in-service refreshment education topic for nurses to improve their knowledge, attitude, self-
confidence and comfort augmented by communication skills to discuss sensitive topics related to invitro
fertilization with their clients. Moreover, further research is needed to assess nurses' performance in fertility clinics
and barriers to participation in the field of reproduction. Future research considerations include using adequate
sample size.
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