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| ABSTRACT

Infertility is, or has become, a major global issue that affects about 10-15% of women of reproductive age. In vitro fertilization
(IVF) is one of the most commonly used assisted reproductive technologies. Knowledge and perceptions of the public regarding
IVF are different in various societies and cultures; in many cases quite negative. Awareness of these perceptions is important for
enhancing knowledge and acceptance of fertility treatments in Saudi Arabia.The primary aim of this study was to assess
knowledge and attitudes about IVF among people in Riyadh, Saudi Arabia, and identify the demographic factors influencing
these perceptions. This cross-sectional study was conducted in Riyadh, Saudi Arabia, with 535 participants selected through
convenience sampling. A structured questionnaire was used to assess demographics, knowledge, and attitudes toward IVF. Data
were analyzed using SPSS, employing descriptive statistics, independent sample t-tests, one-way ANOVA, and Pearson
correlation tests to evaluate the relationships between variables. Results showed that the respondents had little knowledge
about IVF (mean score 1.69 out of 3) but generally positive attitudes toward them (mean score 3.72 out of 5). Knowledge differed
significantly depending on age and marital status but not on attitude. Older and married people were more likely to have higher
levels of knowledge. There was no difference in either knowledge or attitude based on gender, residence, or educational level
of the participants. Although attitudes toward IVF are largely positive, the Riyadh population has a considerable knowledge gap
about this subject. Public health campaigns should be focused on building awareness regarding IVF and increasing the
understanding of fertility treatments among those who have not reached out for such services as yet, with a special focus on
young and unmarried people.

| KEYWORDS

Knowledge; Attitude; In Vitro Fertilization; Saudi Arabia

| ARTICLE INFORMATION

ACCEPTED: 19 July 2024 PUBLISHED: 20 August 2024 DOI: 10.32996/bjns.2024.4.2.4

1. Introduction

The problems that accompany infertility and the startling prevalence of the condition are getting worse all over the globe
(Adelosoye et al., 2020). Around 10-15% of reproductive-age females around the world are unable to get conceived naturally
within a year of unprotected sexual intercourse, and the occurrence of infertility impact affects between 60 and 168 million
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individuals around the world, which accounts for about 13-15% of couples (World Health Organization, 2021). One of the most
common forms of medically assisted reproduction practiced in a great number of countries is in vitro fertilization (IVF). This
technique is prevalent and well-liked due to the high success rates that have been recorded, despite the well-documented
psychological challenges that are associated with undergoing the IVF treatment (Malina et al., 2021). The societal, theological,
ethical, and moral considerations that are raised by the use of assisted reproductive technologies like in vitro fertilization are
among the most significant obstacles that must be overcome. Some of these methods generate a great deal of sensitivity, and the
choice regarding whether or not to use them will be impacted by the perceptions, attitudes, and expectations of both individuals
and couples with regard to the utilization of these methods (Rabiei et al., 2022).

There is an abundance of information about in vitro fertilization (IVF) available on the internet; however, the contemporary public's
impressions of it are still unclear due to the fact that attitude studies are no longer being conducted (Fauser et al,, 2019). There
are a variety of myths that women believe about their own fertility, the dangers of becoming pregnant at a more advanced age,
and the viability of IVF. (Pedro et al., 2018). In addition, having adequate information about IVF has the potential to alter people's
perspectives and lessen the psychological difficulties that follow conception and childbearing. As long as there is no tension or
psychological distress in the home, having sufficient information and maintaining an optimistic attitude can also help a family
prepare for the future (Rabiei et all,, 2022). In addition, a dearth of knowledge about fertility in young people and among women
pursuing fertility medication may increase the longevity of fertility, and ultimately, these individuals may require in-vitro fertilization
if they are unable to conceive naturally (Ajayi et al., 2017). Therefore, the main purpose of the present study is to assess people’s
knowledge and attitude about In Vitro Fertilization in Saudi Arabia.

People who struggle with infertility experience a great deal of emotional distress, which can have a negative impact on their
physical health. Some of the negative emotions associated with infertility include hopelessness, melancholy, remorse, poor self-
esteem, feelings of failure, and an inability to adhere to the diagnostic and treatment plan (Rabiei et al., 2022). The main purpose
of the present study is to assess people’s knowledge and attitude about In Vitro Fertilization in Saudi Arabia.

2. Methodology
2.1 Study Design

This study employed a quantitative cross-sectional design, which is a well-established approach for assessing knowledge and
attitudes at a single point in time. Cross-sectional designs are particularly advantageous when aiming to capture data across a
wide population and analyze correlations between variables at a specific moment. This design was chosen due to its efficiency in
gathering a large amount of data from a broad sample, making it suitable for the objectives of this study, which involved assessing
knowledge and attitudes toward In Vitro Fertilization (IVF) among people in Saudi Arabia. The nature of the study being descriptive
and analytical aligns well with the cross-sectional design, allowing for a snapshot of the population's views and understanding of
IVF without manipulating any variables.

2.2 Study Setting

The study was conducted in Riyadh, the capital city of Saudi Arabia. Riyadh, being a significant cultural and economic hub in the
region, provides a diverse population that represents various segments of Saudi society. By choosing Riyadh as the study setting,
the research aimed to capture a wide range of knowledge and attitudes about IVF from different demographic backgrounds. The
city's population includes individuals with varying levels of education, socioeconomic status, and access to healthcare services,
making it an ideal location for this research. The study took place over a six-month period, from January to June 2023.

2.3 Study Population

The study population comprised general married and unmarried individuals residing in Riyadh. To ensure the inclusion of a broad
spectrum of perspectives, the study did not limit participation based on marital status, as knowledge and attitudes toward IVF are
pertinent to both groups. The total estimated population of interest was 20,000 individuals. This estimate was based on available
population data for Riyadh, focusing on people who are likely to have an interest in or awareness of fertility treatments, including
both married and unmarried individuals aged 25 to 50 years.

2.4 Sample Size and Sampling Design

The sample size was calculated using Stephen Thompson's formula for sample size determination, which is commonly used in
population studies where the total population size is known. Based on this formula, the minimum required sample size was
calculated to be 377. However, to ensure a robust sample and account for potential non-responses or incomplete data, the
researchers collected 535 samples. The sample was obtained through convenient sampling, which involves selecting participants
based on their availability and willingness to participate in the study. Although convenience sampling may have some limitations
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in terms of generalizability, it was considered appropriate for this exploratory study, given the practical constraints of time and
resources.

2.5 Inclusion and Exclusion Criteria

The study included participants who were either married or unmarried, aged 25 years or older, and residents of Riyadh. These
criteria were chosen to capture a population that is likely to have formed opinions or possess knowledge regarding fertility and
reproductive health, including In Vitro Fertilization (IVF). The study sought to explore the perspectives of adults who may have
varying degrees of interest in or awareness of fertility treatments, reflecting the diversity of experiences within this demographic.
Exclusion criteria were set to omit individuals over the age of 50, as people in this age group are typically beyond the reproductive
age range and less likely to consider IVF as a relevant option. Additionally, individuals with known mental health issues were
excluded from the study to ensure that the responses collected were both coherent and reflective of the participants' true
understanding and attitudes towards IVF. These criteria were intended to enhance the relevance and quality of the data collected.

2.6 Study Instrument

The primary instrument for data collection was a structured questionnaire adapted from the Fertility Awareness Survey developed
by Daniluk et al. (2012) and Daniluk & Koert (2013). This tool was selected due to its robust design and previous validation in
assessing knowledge and attitudes regarding fertility treatments. The questionnaire comprised three sections: personal
characteristics, knowledge about IVF, and attitudes toward IVF. The first section collected demographic data, such as age, gender,
education level, marital status, and employment status, to contextualize the respondents' knowledge and attitudes. The second
section focused on knowledge about IVF and included eight items where participants rated their knowledge on a four-point scale,
ranging from no knowledge (1) to very knowledgeable (4), with total scores ranging from 8 to 32. The third section assessed
attitudes towards IVF through eight statements adapted from Arhin et al. (2022), using a five-point Likert scale ranging from
strongly disagree (1) to strongly agree (5), resulting in scores between 8 and 40. To ensure accessibility, the questionnaire was
made available in both paper and electronic formats, and interviews were conducted for participants who preferred verbal
responses.

2.7 Statistical Management

Data analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 26. The analysis strategy
incorporated both descriptive and inferential statistics to address the research objectives comprehensively. Descriptive statistics,
including frequencies, percentages, means, and standard deviations, were utilized to summarize participant demographics and
their knowledge and attitudes toward IVF. Inferential statistics were then applied to examine relationships and differences between
groups. An independent sample t-test was conducted to compare mean scores between two groups, such as male and female
participants, while one-way analysis of variance (ANOVA) was used to assess differences across multiple groups, such as different
age or education levels. Pearson correlation analysis was employed to explore the relationship between continuous variables, such
as age and knowledge about IVF. All statistical tests were conducted with a significance level set at p<0.05 and confidence intervals
were established at 95%, ensuring that the findings are statistically reliable and interpretable within the context of the study.

2.8 Ethical Considerations

Ethical considerations were carefully addressed throughout the study. The research protocol received approval from the
Institutional Review Board (IRB) with IRB number FUGRP/2023/31/967/865. Ethical approval ensured that the study met all
necessary ethical guidelines for conducting research involving human participants. Participants were informed that their
participation in the study was voluntary and that they could withdraw at any time without any consequences. They were assured
that there were no risks associated with participating in the study and that their responses would be treated with the utmost
confidentiality. Anonymity was maintained throughout the data collection and analysis process by assigning unique codes to each
participant instead of using personal identifiers. Informed consent was obtained from all participants prior to their participation.
The consent form provided detailed information about the study's purpose, procedures, and the rights of the participants. Only
those who provided their consent were allowed to complete the survey.

3. Results

The majority of participants in this study were female, accounting for 90.8% of the sample, while 9.2% were male. In terms of age
distribution, 59.6% of participants were between the ages of 25 and 30, 20.9% were aged 41 to 50, and 14.2% were in the 36 to 40
age group. Additionally, over half of the participants (53.3%) were married, while 46.7% were single. Most participants (94.0%)
resided in urban areas, with only 6.0% living in rural settings (Table 1). The results further revealed that the mean score for
participants’ knowledge about IVF was 1.69 out of 3 (56.3%), and their mean attitude score was 3.72 out of 5 (74.4%) as shown in
Table 2.
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Table 1: Frequency Distribution of the Sociodemographic Variables of the Sample (n = 535)

Variables Number Percentage (%)
Gender
Male 49 9.2
Female 486 90.8
Age groups
25-30 years 319 59.6
36-40 years 76 14.2
41-50 years 112 20.9
51-60 years 26 4.9
> 60 years 2 04
Residence
City 503 94.0
Village 32 6.0
Marital status
Single 250 46.7
Married 285 533

The results indicated that there was no significant difference in the mean score of participants' knowledge regarding IVF based on
their gender (p > 0.05). Similarly, no significant differences were observed in participants' knowledge scores based on their place
of residence (p > 0.05). Additionally, participants' education levels did not significantly affect their knowledge scores (Table 3).

Table 2: Summery of Knowledge and Attitude about IVF

Domain Min. score Max. score Mean * SD
Knowledge 1 3 1.69 £0.84
Attitude 1 5 3.72 +0.91

In contrast, there was a significant difference in participants' knowledge scores based on their age groups (p < 0.05). The Tukey
post hoc test revealed that the difference was between the 25-30 and 51-60 age groups, with the older group (51-60 years) having
a higher mean knowledge score. Additionally, a significant difference was found in knowledge scores concerning marital status (p
< 0.05), with married participants showing a significantly higher level of knowledge about IVF compared to single participants.
However, the analysis showed no significant differences in participants' attitudes toward IVF based on gender, residence, or
education level (p > 0.05 for all comparisons).

Table 5: Differences in participants’ knowledge with regard to their demographic factors

Knowledge about IVF N Mean SD t statistics p value?
Gender

Male 49 1.63 0.80

Female 286 169 084 -0.529 (533) 0.5972
Residence

City 503 1.69 0.84

Village 32 1.62 0.83 0473 (533) 0.636°
Age groups

25-30 years 319 1.58 0.85

36-40 years 76 175 0.75 5.473 (4, 530) 0.000°

41-50 years 112 1.84 0.84
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51-60 years 26 2.23 0.71

> 60 years 2 1.00 0.00
Marital status

Single 250 1.58 0.87

Married 285 1.79 0.80 2935 (533) 00037
Education

No education 3 2.33 0.57

Middle school 16 1.81 1.04

High school 132 1.65 0.85 0.595 (4, 530) 0.666°

Bachelor degree 365 1.69 0.84

Master degree 19 1.68 0.67

2|Independent Sample t test, ® One-Way ANOVA

On the other hand, there was a significant difference in the mean attitude scores of participants based on their age groups (p <
0.05). The Tukey post hoc test indicated that the significant difference was between the 25-30 and 36-40 age groups, with
participants in the 36-40 age group showing a higher mean attitude score. Additionally, a significant difference in attitude scores
was observed with regard to marital status (p < 0.05), with married participants demonstrating significantly more positive attitudes
toward IVF compared to single participants (Table 4).

Table 4: Differences in participants’ attitude with regard to their demographic factors

Attitude about IVF N Mean SD t statistics p value?®
Gender

Male 49 3.65 1.09

Female 486 3.73 0.89 "0.578 (533) 0.564°
Residence

City 503 3.73 0.91

Village 32 3.50 0.84 1435 (533) 0-152°
Age groups

25-30 years 319 3.62 0.91

36-40 years 76 3.93 0.80

41-50 years 112 3.86 0.90 2.807 (4, 530) 0.0255b

51-60 years 26 3.80 1.09

> 60 years 2 3.50 0.70
Marital status

Single 250 3.54 0.95

Married 285 3.88 0.84 4355 (533) 00007
Education

No education 3 3.66 0.57

Middle school 16 393 0.77

High school 132 3.59 0.90 1.428 (4, 530) 0.223b

Bachelor degree 365 3.75 093

Master degree 19 4.00 0.66

2|Independent Sample t test, ® One-Way ANOVA
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4. Discussion

This study aimed to assess the knowledge and attitudes regarding In Vitro Fertilization (IVF) among individuals in Riyadh, Saudi
Arabia. It was found that the respondents had good attitudes but limited knowledge of the IVF process. This chapter presents a
discussion of the findings compared with previous studies and explains their implications for public health and education in the
region. The study revealed that participants had relatively low knowledge about IVF, with a mean score of 1.69 out of 3 (56.3%).
Notwithstanding this fact, respondents demonstrated good attitudes toward IVF, with a mean score of 3.72 out of 5 (74.4%). This
denotes a knowledge-attitude disparity wherein participants might be looking favorably at IVF without completely understanding
what the concept entails. However, regarding knowledge, this is in sharp variance with the findings from Arhin et al.'s study (2022),
66.8% of the participants knew about IVF, and 74.8% thought that IVF can provide hope for those couples who are facing infertility.
The lower levels of knowledge in this study could be related to differences in the region regarding access to information or factors
of culture shaping the discussions and understanding related to fertility treatments.

The limited knowledge observed is in line with Szalma and Bitd's (2021) findings regarding the lack of comprehensive knowledge
on IVF among both men and women. Similarly, Harper et al. (2017), Pedro et al. (2018), have noted widespread misconceptions
among women about fertility, risks of advanced maternal age, as well as success rates for IVF. This reflects a worldwide problem
of inadequate public awareness on the issues of fertility treatments and their implications. In Saudi Arabia, these gaps may be
further complicated by cultural norms due to limited discussion in most settings regarding sexual health or topics related to
reproductive rights; thus targeted information campaigns are essential components toward promoting better understanding
among all sectors within society about such vital matters which also affect them personally each day including those surrounding
their right choices when it comes time for starting families or planning for future generations However, this positivity is often not
accompanied by discussions regarding the potential risks related to these technologies for the women undergoing the procedures
and also for the resulting children (Rebar, 2013). The findings of the current study seem to indicate that, although there is an
openness to IVF among the Saudi population, public awareness needs to be enhanced to ensure that these attitudes are informed
with accurate knowledge.

Demographic analysis revealed that there were no significant differences in knowledge based on gender, residence, and education.
This indicates that the knowledge gaps on IVF are not specific to any one group but cut across all segments of the population;
hence, the need for mass educational interventions. On the other hand, age and marital status showed significant differences.
Respondents aged 51-60 years and those who were married had significantly higher levels of knowledge about IVF than younger
people and unmarried individuals. Probably because older and married people are more likely to be directly related to fertility
issues, which in turn leads them to seek more information regarding reproductive technologies. Findings in this research differ
from those reported by Arhin et al. (2022), where education level significantly influenced attitudes toward IVF among participants.
In the current study, education was not significantly associated with knowledge or attitudes, which might suggest variation in
fertility information access across educational strata in Saudi Arabia. Alternatively, it may reflect that formal education is not always
related to the opportunity of having fertility treatment information provided, thus implying that targeted public health campaigns
for such issues are needed for a larger population beyond educational institutions.

Marital status equally had a significant effect on knowledge and attitudes where higher levels were shown in married participants
than in single participants for both. This is in line with the findings of Oche et al. (2018) who identified marital status as a significant
factor that influences willingness to use IVF services. The relationship between older ages and higher levels of knowledge found
in this study is also supportive by Szalma and Bit6 (2021) who argued that some sociodemographic factors, including age and past
experience with IVF treatments, play an important role in determining knowledge and attitudes. The positive relationship between
older ages and more knowledge can be explained by the fact that older people are closer to the endpoint of their reproductive
years, hence having increased interest in fertility treatment as observed from the increased score on questions related to
assessment depending on patients' age. Moreover, participants who are married may have some level of interest in fertility and
reproductive health more than those that are not married, this could be a factor that encourages them to look for information on
IVF and other ARTs. The results underline the importance of demographic characteristics in designing public health intervention
programs to increase awareness and knowledge concerning fertility treatments.

Knowledge and attitude towards IVF were found to have a significant positive relationship, indicating that with an increase in the
knowledge of the participants, their attitudes become more favorable. This further reinstates the idea where education and
knowledge are primordial in developing favorable attitudes toward fertility treatments: people who have insight into what IVF is
are more probable to take a balanced stand on the procedure, viewing it positively for what it can do as much as negatively for
what might go wrong. This positive relationship between knowledge and attitude replicates a lot of broader literature emphasizing
how crucial information is in forming attitudes. As stated by Pedro et al. (2018), higher levels of knowledge on reproductive health
make individuals capable of making informed choices, as well as holding more positively oriented views about fertility treatments.
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The results of this study indicate that an increase in public awareness about IVF could bring about more favorable and supportive
attitudes to the procedure, thus acceptance and utilization of fertility treatments in Saudi Arabia may be increased.

5. Conclusion

The results of this study show that, although the attitudes toward IVF in Riyadh are positive overall, there is a significant knowledge
gap concerning this procedure. Such demographic factors as the participants' age as well as their marital status were proven to
influence both knowledge and attitudes with higher levels demonstrated by older and married individuals. The positive relationship
between knowledge and attitude emphasizes the role of education in forming perceptions of IVF within society. To fill the identified
knowledge gap with respect to issues on IVF, public health campaigns need to be developed for raising public awareness about
IVF and other types of fertility treatment, with such programs being aimed at a wide audience to cover common gaps in knowledge
regarding the benefits and risks related to IVF. Through enhancing the general public's knowledge of infertility treatments, these
can contribute in making individuals make well-informed choices regarding their reproductive health, and eventually lead to
greater uptake of IVF in Saudi Arabia.
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