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Abstract

Introduction: Increasing attention has been directed toward fertility and fertility preservation (both
for medical and non-medical reasons) worldwide. Nevertheless, previous studies have reported a
lack of fertility awareness in the general population, healthcare providers, and medical students. This
study aimed to explore health professionals” and students’ fertility knowledge, fertility preservation
knowledge and attitudes, and interest in accessing more information.

Methods: The sample consisted of 309 participants (214 students; 95 professionals) from medicine,
nursing, and psychology. Participants completed an online questionnaire addressing knowledge
about fertility and fertility preservation, attitudes towards fertility preservation, and interest in

receiving more information.
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Results: Most participants were aware of the infertility definition and prevalence, but 41.2% of
students and 37.9% of professionals needed to recognize that men's age may also impact fertility.
Concerning in vitro fertilization (IVF) success rates, 38.3% of students and 35.8% of professionals
underestimated the IVF success rates, whereas 33.2% and 27.8%, respectively, overestimated these
rates. Participants' answers regarding factors affecting fertility showed that more than half of the
participants, more than half of the students (54.6%), and the professionals (60%) overestimated the
age of women'’s fertility decline. Oocyte cryopreservation was the fertility preservation option they
knew best. Health professionals and students mostly agreed that providing fertility preservation
information should be part of regular healthcare and mentioned that receiving information about
fertility preservation would be helpful. Professionals revealed higher knowledge when compared to
students.

Conclusions: Overall, despite having some information, professionals and students still lack
sufficient knowledge to support their patients. These results highlight the relevance of designing
training and information opportunities to enhance knowledge on the topics of fertility awareness and

fertility preservation.

Take-home message: Health professionals and students were willing to receive information about
fertility preservation. This study provides targets for designing training and information
opportunities to enhance knowledge on the general topic of fertility awareness and fertility
preservation for health professionals and students.
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INTRODUCTION

According to the Centers for Disease Control and Prevention, in the United States of America
(USA), the mean age at which women become mothers increased from 24.9 to 26.3 years old between
2000 and 2014 [1]. Eurostat data also reported that the mean age of women at the birth of their first
child has gradually increased, being 28.8 years old in 2013 and 29.3 years old in 2018 [2].

The postponement of parenthood may be due to factors such as social changes associated with
gender roles, and a higher freedom for women to decide when to have their first child as a result of
the possibility of family planning associated with the contraceptive pill [3] and other effective
contraceptive methods. Factors such as higher levels of education [3], professional aspirations [4], the
pursuit of a career, financial issues [3, 4], housing search, and relationships tending to be less durable
can also be pointed to as possible factors involved in the delay of parenthood [5]. Delaying
childbearing impacts fertility, as age significantly affects fertility, especially in women, and there is

an inverse relationship between ageing and oocyte quantity and quality [6]. Despite these changes in
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the different contexts of individuals' and couples' lives, they still need to fully understand the impact
of postponing parenthood on fertility, namely the risk of infertility [4,7,8].

Fertility preservation provides a means of potentially circumventing the impact of age on the
natural process of reproductive ageing [9]. Fertility preservation offers women the possibility of
increasing their options for reproductive health planning, preventing, to some extent, age-related
subfertility [10]. Moreover, fertility preservation should be considered before gonadotoxic treatment
when medical conditions threaten future fertility. Health plays a crucial role in fertility, and diseases
such as cancer, specific autoimmune diseases, and systemic hematologic diseases requiring
potentially gonadotoxic treatments (e.g., chemotherapy, radiation therapy, or surgery) or premature
ovarian insufficiency may also compromise the individual's reproductive future [11]. Therefore, it is
recommended that health professionals [e.g., general practitioners (GPs), oncologists, and surgeons]
discuss fertility preservation options with their patients, particularly with those who have not
completed their parental project, as soon as possible before starting treatment, to ensure the best
strategy for preserving their fertility [12].

The demand for fertility preservation, for medical and non-medical reasons, has increased over
the last few years. More recently, due to reproductive medicine developments, several female and
male fertility preservation options have become available '12'. Pre- or post-pubertal fertility
preservation techniques include embryo, oocyte, and sperm cryopreservation, ovarian transposition,
and ovarian and testicular tissue cryopreservation [12].

Previous studies conducted on female graduate students, undergraduate students, and medical
students (mainly nulliparous) showed that they have not usually reflected on their fertility, and many
women, although recognizing the relevance of age in fertility, revealed poor knowledge about their
reproductive system and a lack of understanding of age-related fertility decline [4, 13]. Due to the
improvement of assisted reproductive technologies (ART), women may feel reassured by the false
belief that ART is effective regardless of age. This may lead to increasingly seeking these treatments
at older ages in the face of an age-related infertility diagnosis[3-5, 7]. Therefore, it is essential that
individuals of childbearing age have access to correct and adequate fertility information [4]. The same
applies to the knowledge of the different methods for preserving fertility [4]so that they can make
informed decisions and balance the risks to which they may be exposed, either by possible diseases
and their treatments, consequences of their lifestyle habits, and/or postponement of childbearing [14].

A study addressing the Portuguese general population's knowledge about fertility and the
desire to have children concluded that the knowledge of the men and women was low despite their
desire to become parents [7]. The majority of women who intended to have children in the future
identified health professionals as the preferred and most reliable source for obtaining information
about their reproductive health, compared to other sources such as the Internet, peers, or the media;
however, only 30% mentioned recurring to their GPs when searching for more information [7]. This
finding reinforces the need for healthcare providers to take the initiative to address reproductive
health and fertility topics during their consultations [7]. Another study also reported that a significant
percentage of women were willing to preserve their fertility in the future and identified trusting their
obstetrician-gynecologist (Ob/Gyn) to provide them with information and initiate conversations
about fertility preservation [4]. Nevertheless, the study also pointed out that healthcare professionals

may benefit from more knowledge and experience, potentially overlooking an opportunity to provide
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comprehensive education to their patients by focusing solely on preventing unwanted pregnancies
during family planning discussions [4].

Several studies showed insufficient knowledge about fertility among the general population [7]
or college students [4], and this lack of knowledge was also observed in medical students and health
professionals [13]. Mahesan, Sadek, and Ramadan (2019) assessed fertility knowledge and attitudes
of general college students and medical students and found that both groups lacked knowledge
regarding age-related changes in fertility [13]. Furthermore, a study aiming to assess the knowledge,
attitudes, and intentions of Ob/Gyn residents in the U.S.A. reported that most respondents
recognized that age-related fertility decline should be discussed annually with female patients but
did not consider it relevant to do so regarding oocyte cryopreservation [14]. The study also identified
a need for more knowledge among Ob/Gyn residents about fertility issues [14]. Similar results were
reported in more recent studies; for example, Demir et al. (2020) found low knowledge levels about
oocyte cryopreservation among primary care health professionals [15]. This lack of knowledge may
directly compromise the support provided by healthcare professionals to their patients, regardless of
their reasons for seeking fertility preservation, highlighting the need for providing more education
on this topic during medical training [15].

In Portugal, a study aimed at investigating practice patterns of oncologists regarding female
fertility preservation revealed that although these professionals mentioned discussing the
reproductive future with their patients, 2.8% stated that they were never informed about the risk of
infertility, and 7.2% about fertility preservation, respectively [16]. Furthermore, 75.8% of the
oncologists reported referring fewer than ten patients to a reproductive medicine colleague.

Studies addressing the perception of fertility and fertility preservation knowledge in healthcare
professionals (physicians, nurses, and psychologists) and students of these health areas are scant.
Therefore, the current study aimed to explore perceptions of general knowledge regarding fertility
and factors affecting fertility, fertility preservation knowledge and attitudes, and the extent to which
health professionals and students would be interested in accessing more information concerning
fertility preservation. Comparisons between professionals and students were also examined.
METHODS

Study design and participants

In this cross-sectional study, a convenience sample (N = 309) encompassing 214 students was
chosen, with the following specializations: medicine (n = 102), nursing (n = 29), and psychology (n =
83), and 95 professionals: medical doctors (n =41), nurses (1 = 35) and psychologists (1 =19). Students
attended a bachelor's degree/graduate (n = 140; 65.42%) or a master's degree (n = 74; 34.58%). The
students’ subsample included 181 women (84.6%) and 33 men (15.4%), with an age range from 18 to
36 (M =21.18; SD =2.38) and a mean of 13.99 (SD = 1.29) years of education. They were mainly single
(n=210; 98.1%), and four (1.9%) were married or living with a partner. The professional subsample
encompassed 80 (84.2%) women and 15 (15.8%) men with an age range from 22 to 62 (M = 36.39; SD
= 12.75) and a mean of years of education of 17.25 (SD = 1.61). Fifty-six (58.9%) participants were
single, 31 (32.6%) were married or living with a partner, and 8 (2.6%) were divorced. Health
professionals were working mainly in the public sector (1 = 60; 19.4%), 16 (5.2%) were working in the
private sector, 16 (5.2%) were working both in the public and private sectors, and 3 (1%) were

currently unemployed.
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Study measures

This study used two questionnaires. The first was a sociodemographic/professional
questionnaire that addressed the following variables: sex, age, marital status, professional status,
scientific area, years of education, and work setting.

Based on similar studies [4,8,14,15,17] and considering the study aims, a specific questionnaire
was designed to address (1) general knowledge regarding fertility, (2) knowledge about factors
affecting fertility, (3) fertility preservation knowledge, (4) attitudes towards fertility preservation, and
(5) desire for information in fertility preservation. The general knowledge regarding fertility section
encompassed two questions targeting the infertility definition [“A couple is considered to have
infertility when, after one year of regular sexual intercourse (without using contraception),
pregnancy does not occur.”], and infertility prevalence (“About 1 in 10 couples have an infertility
problem”). These two questions were formulated based on the ones in the Stevenson et al. [8] study
and were answered in a True/False format. Two multiple-choice questions tackling women’s fertile
age (“At what age are women considered most fertile?”) [8] and “IVF success rates (“After an In Vitro
Fertilization (IVF) treatment, the probability of pregnancy is...”), based on several other studies [14,
15,17], were also included.

The knowledge about factors affecting fertility section comprised one multiple-choice question
related to women'’s fertility decline with age (“In what age range does a woman's chance of becoming
pregnant decrease most markedly?”; with six options) [17] and six other questions addressing men’s
age affecting fertility (“The age of the man is a factor that affects fertility”; specifically defined for the
current study) and lifestyle factors (low weight, overweight/obesity, smoking, alcohol consumption
and sexually transmitted infections) [4]. The fertility preservation knowledge section encompassed
three questions (“Are you aware of any of the following fertility preservation options? - Oocyte
cryopreservation, Cryopreservation of embryos; Ovarian tissue cryopreservation) [4]. These were
answered using the following options: “I have a lot of knowledge”, “I have little knowledge, I only
hear about it”, and “I have no knowledge”. Another group of questions within this section intended
to address the groups of people to whom fertility preservation may be indicated (e.g., “Women who
have not yet planned pregnancy and who may be less likely to become pregnant later due to age”;
“Men and women, before surgery that may compromise reproductive capacity”) [15].

These questions were answered True/False/Don’t know. The last question in this section, also
adapted from [15] was “Is oocyte cryopreservation a procedure used in Portugal?”, was answered in
a True/False/Don’t know format. The attitudes towards fertility preservation section included seven
statements [14] using the following prompt: “In your opinion, the provision of information about
fertility preservation:” (e.g., “Should be part of regular health care, being provided by the doctor to
women of childbearing age”, “Should be discussed when requested by the patient”). The participants
were asked to rate their level of agreement with each sentence using a 5-point scale ranging from
completely agree to completely disagree. The desire for information in fertility preservation section
included one question (“Would you be willing to receive more education on fertility preservation
options?”), answered Yes/No/Don’'t know [15].

The research team translated the questions into Portuguese, and the original and translated
versions were checked by a native speaker acting as an English teacher in a language school. A group
of five graduated students were asked to give feedback on the questions' comprehensibility. These

students reported no difficulties in understanding the instructions and the questions.”
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Data analysis

The data analyses were computed using SPSS (v.28). The sample characteristics were described
using means and standard deviations for continuous variables and frequencies and percentages for
categorical variables. Frequencies and percentages were also calculated for the questionnaire
answers. Differences between professionals and students regarding the study variables were
examined through chi-squared tests. Statistical significance was established at p <0.05.
Ethical aspects

The Ethics Committee of the Instituto Superior Miguel Torga approved the study (ref. CE-P03-
22). The study was conducted in accordance with the principles of the 1983 Declaration of Helsinki,
as revised in 2013. The inclusion criteria were being a health professional or student in medicine,
nursing, or psychology, given that these are the health areas more related to fertility. An online
advertisement on several social media platforms and private messages were used to recruit
participants. Each participant was asked to share the study link with two more health professionals
(medical doctors, nurses, or psychologists) or students attending medical, nursing, or psychology
faculties (Exponential Non-Discriminative Snowball Sampling method). This sampling procedure is
cost- and time-efficient, reducing the need for extensive outreach efforts and revealing an effective
way to recruit study participants [19]. Information regarding the study's aims and procedures,
inclusion criteria, and voluntary participation was provided before accessing the link to the online
research protocol available through the Google Forms platform. Participants provided their informed
consent before completing the survey. Data collection took place between March and May 2022.
RESULTS
General knowledge regarding fertility

Results regarding general fertility knowledge in students and professionals are presented in Table 1.

Table 1. General knowledge regarding fertility in students and professionals (1 = 309).

Students

Professionals

A couple is
considered to have
infertility when,
after one year of
regular sexual
intercourse (without
using
contraception),
pregnancy does not

occur.

True

False True False

132(61.7%)

82(38.3%) 72(75.8%) 23(24.2%)

About 1 in 10
couples have an

infertility problem.

182(85%)

32(15%) 76(80%) 19(20%)
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At what age are Before 20 20-24 25-29 30-34 35-39 40 -44 45-49
women considered years old

most fertile?

Students 21(9.8%) 119(55.6%)  66(30.8%)  6(2.8%) 0(0%) 0(0%) 2(0.9%)
Professionals 8(8.4%) 60(63.2%) 24(25.3%)  3(3.2%) 0(0%) 0(0%) 0(0%)
After an In Vitro <15% 16 — 25% 26-35% 36-45% >45% - -
Fertilization  (IVF)

treatment, the

probability of

pregnancy is:

Students 24(11.2%) 58(27.1%) 61(28.5%)  46(21.5%) 25(11.7%) - -
Professionals 9(9.5%) 25(26.3%) 37(38.9%)  12(12.6%) 12(12.6%) - -

Note: Correct answers are in bold.

Regarding the definition of infertility, the majority of participants, including students and
healthcare professionals, provided a correct answer (True). Nevertheless, 38.3% of students and
24.2% of professionals still seemed not to be familiar with this definition. A similar pattern was found
for the question addressing infertility prevalence, with 15% of the students and 20% of the
professionals giving the wrong answer (False). Concerning the age at which a woman is considered
most fertile, the majority of students (1 = 119; 55.6%) responded that it was between 20 and 24 years
old, leading to 96 incorrect answers (43.4%). Sixty professionals (63.2%) gave the correct answer.
Regarding the question “After an In Vitro Fertilization (IVF) treatment, the probability of pregnancy
is:” 61 students (28.5%) and 37 professionals (38.9) answered correctly (26 - 35%).

Knowledge about factors affecting fertility

Participants were asked to answer a multiple-choice question capturing knowledge concerning
women’s age and fertility decline and six True/False questions addressing men’s age, weight,
smoking, alcohol, and sexually transmitted infections. Results are presented in Table 2.

Eighty-one students (37.9%) identified the age range 35-39 as the one in which a woman's chance
of becoming pregnant decreases most markedly, meaning that the majority (n = 133; 62%) answered
incorrectly. Professional’s results revealed a similar pattern, with 62(65.3%) answering the incorrect
age intervals. Although most of the students and professionals knew that the male partner's age
affected fertility, 89 (41.6%) students and 36 (37.9%) professionals answered it was false. Regarding
the aspects contributing to the decrease in fertility, most participants (students and healthcare

professionals) responded positively to all the topics presented.
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Table 2. Knowledge about factors affecting fertility.

In what age range 20-24 25-29 30-34 35-39 40-44 45-49
does a woman's
chance of becoming
pregnant  decrease

most markedly?

Students 2(0.9%) 2(0.9%) 12(5.6%) 81(37.9) 54(25.2%) 63(29.4%)
Professionals 0(0%) 2(2.1%) 3(3.2%) 33(34.7%) 24(25.3%) 33(34.7%)
Students Professionals
True False True False
The age of themanis  125(58.4%) 89(41.6%) 59(62.1%) 36(37.9%)
a factor that affects
fertility.
The following
contribute to

decreasing fertility:

Low weight 170(79.4%) 4420.6%)  80(84.2%) 15(15.8%)
Overweight/obesity ~ 182(85%) 32(15%) 86(90.5%) 9(9.5%)
Smoking 200(93.5%) 14(6.5%) 88(92.6%) 7(7.4%)
Alcohol 193(90.2%) 21(9.8%) 88(92.6%) 7(7 4%)
Consumption

Sexually transmitted = 160(74.8%) 54(25.2%) 82(86.3%) 13(13.7%)
infections

Note: Correct answers are in bold.
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Fertility preservation knowledge

Results regarding fertility preservation knowledge are presented in Table 3. Most participants
stated that they had little knowledge or only had heard about oocyte cryopreservation (Students n =
154, 72%; Professionals n = 53, 55.8%), cryopreservation of embryos (Students: n = 155, 72.4%;
Professionals n = 56, 58.9%), and ovarian tissue cryopreservation (Students: n = 103, 48.1%;
Professionals n = 42, 44.2%). For this last fertility preservation option, 46(48.4%) professionals

mentioned having no knowledge.

Table 3. Fertility preservation knowledge in students and professionals.

Students Professionals

I have a lot I have little I have no I have a I have 1 have no

of knowledge; I knowledge lot of little knowledge
Are you aware of any of the
knowledge only heard knowled  knowled
following fertility
about it ge ge; I only
preservation options?
heard
about it
Oocyte cryopreservation: 46(21.5%) 154(72%) 14(6.5%) 34(35.8%) 53(55.8%) 8(8.4%)
oocytes are extracted,
cryopreserved, and stored
for later use
Cryopreservation of 36(16.8%) 155(72.4%) 23(10.7%) 25(26.3%) 56(58.9%) 14(14.7%)
embryos: After the oocytes
are extracted, they are
fertilized with sperm from
the partner or donor, and
the embryos are
cryopreserved for later use
Ovarian tissue  17(7.9%) 103(48.1%) 94(43.9%) 7(7.4%) 42(44.2%) 46(48.4%)

cryopreservation: surgery
performed to obtain a
portion of ovarian tissue,
which is then
cryopreserved, stored, and
later thawed and grafted
onto the remaining ovary or

to another location
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In which of the following
groups of people is fertility

preservation indicated?

True

False

Don't

know/Unsu  True False

re

Don't
know/Unsur

e

Women who have not yet
planned pregnancy and
who may be less likely to
become pregnant later due
to age ("social"

cryopreservation, i.e., for

non-medical reasons)

Women with a low ovarian
reserve and a family history

of early menopause

Women with a low ovarian
reserve who have never

been mothers

Men and women, before
surgery that may
compromise reproductive

capacity

Women of reproductive
age requiring potentially
gonadotoxic treatments
such as chemotherapy and

radiation therapy

Men of reproductive age
requiring potentially
gonadotoxic treatments
such as chemotherapy and

radiation therapy

178(83.2%)

178(83.2%)

130(60.7%)

166(79.4%)

170(79.4%)

155(72.4%)

7(3.3%)

7(3.3%)

27(12.6%)

10(4.7%)

17(7.9%)

17(7.9%)

29(13.6%)  76(80%)  6(6.3%)

29(13.6%)  80(84.2%) 4(4.2%)

57(26.6%)  53(55.8%) 23(24.2%)

38(17.8%)  81(85.3%) 4(4.2%)

42(19.6%)  91(95.8%) 1(1.1%)

42(19.6%)  88(92.6%) 2(2.1%)

13(13.7%)

11(11.6%)

19(20%)

10(10.5%)

3(3.2%)

5(5.3%)

Is oocyte cryopreservation
a procedure wused in

Portugal?

True

False

Don't

know/Unsu  True False

re

Don't
know/Unsur

e

131(61.2%)

8(3.7%)

75(35%) 71(74.7%)  5(5.3%)

19(20%)

Concerning que questions addressing groups of people for whom fertility preservation might

be indicated, most participants (students and professionals) identified correct answers in all options,

with the "don't know/unsure" option being the second most frequently marked. The majority of the

students (1=131; 61.2%) and professionals (1 =71; 74.7%) acknowledged that oocyte cryopreservation
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is a procedure used in Portugal, but there were still 38.7% of students and 25.3% of professionals who
did not know the answer.
Attitudes toward fertility preservation

Results regarding attitudes toward fertility preservation are presented in Table 4.

Table 4. Attitudes towards fertility preservation.

In your opinion, the provision of Completely Agree Neither Disagree Completely
information about agree agree nor disagree
fertility preservation: disagree

Should be part of regular health care being

provided by the doctor to women of

childbearing age
Students 144(67.3%)  61(28.5%)  6(2.8%) 3(1.4%) 0(0%)
Professionals 65(68.4%) 22(232%)  4(4.2%) 3(3.2%) 1(1.1%)

Allows educating women about this issue,

helping them

to make more reproductive health-informed

decisions

Students 175(81.8%)  34(15.9%) 5(2.3%) 0(0%) 0(0%)
Professionals 69(72.6%) 21(22.1%) 4(4.2%) 0(0%) 1(1.1%)

Clarifies the implications of oocyte
cryopreservation

by increasing knowledge about it

Students 151(70.6%)  48(224%)  13(6.1%) 2(09%)  0(0%)

Professionals 67(70.5%) 23(24.2%) 4(4.2%) 0(0%) 1(1.1%)

Provides education about overall health

Students 149(69.6%)  50(23.4%)  10(4.7%) 41.9%)  1(0.5%)

Professionals 61(642%)  27(284%)  4(4.2%) 221%)  1(1.1%)

It may be seen as intrusive and inappropriate

Students 7(3.3.%) 2009.3%)  42(19.6%)  67(31.3%) 78(36.4%)

Professionals 3(3.2%) 13(13.7%)  15(15.8%)  31(32.6%) 33(34.7%)

Should be discussed only when requested by
the patient
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Students 11(5.1%) 36(16.8%)  58(27.1%)  83(38.8%) 26(12.1%)

Professionals 7(7.4%) 19(20%) 21(22.1%)  40(42.1%) 8(8.4%)

Should only be addressed when there are

medical reasons for doing so

Students 8(3.7%) 31(145%)  60(28%) 71(33.2%)  44(20.6%)

Professionals 8(8.4%) 16(16.8%)  17(17.9%)  38(40%)  16(16.8%)

To further capture the participants' opinions towards the provision of fertility preservation
information, they were asked to score the extent to which they agreed with seven items. One hundred
forty-four students (67.3%) and 65 professionals (68.4%) agree that fertility preservation information
should be part of regular health care provided by the doctor to women of childbearing age. One
hundred seventy-five students (81.8%) and 69 professionals (72.6%) completely agreed that
providing fertility information allows educating women about this issue and helps them make more
reproductive health-informed decisions. One hundred fifty-one students (70.6%) and 67 professionals
(70.5%) completely agreed that it clarifies the implications of oocyte cryopreservation by increasing
knowledge about different reproductive choices. One hundred forty-nine students (69.6%) and 61
professionals (64.2%) completely agree that it provides education about global health. On the other
hand, only seven students (3.3%) and 3 professionals (3.2%) completely agree that providing
information about fertility preservation can be seen as intrusive and inappropriate. One hundred and
nine students (50.9%) and 48 professionals (50.5%) disagree or completely disagree that discussing
fertility preservation should only occur when the patient requests. Finally, one hundred and fifteen
students (53.8%) and 54 professionals (56.8%) disagree or completely disagree that fertility
information should only be addressed for medical reasons.

The desire for information on the topic of fertility preservation

Results regarding the desire for information on fertility preservation revealed that most students
(n=192;89.7%) and professionals (1 =71; 74.7%) expressed being willing to receive training regarding
fertility preservation. Ten students (4.7%) and 15 professionals (15.8%) were unsure. Finally, 12 (5.6%)
students and nine (9.5%) professionals considered not needing training on the topic of fertility
preservation.

Differences between health professionals and students

Chi-squared tests were conducted to explore differences between professionals and students
regarding variables with correct/wrong answers. The results showed no significant differences
between these two groups (p > .050) in the majority of the questions except for "A couple is considered
to have infertility when, after one year of regular sexual intercourse (without using contraception), a
pregnancy does not occur” [y21309 = 5.84; p = .016; OR = .54; Clos% = .30 to .89], “The following
contribute to decreased fertility: [Sexually transmitted infections]” [y2w309 = 5.17; p = .023; OR = 47;
Clos% = .24 to .91], "In which of the following groups of people is fertility preservation indicated?
[Women of reproductive age requiring potentially gonadotoxic treatments such as chemotherapy and

radiation therapy]" [¢%1,309 = 13.41; p <.001] and "Is oocyte cryopreservation a procedure used in our
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country?" [x2a309 = 5.31; p = .021]. As expected, professionals reported a higher percentage of correct
answers when compared to students.

Concerning the level of agreement with the statements addressing attitudes towards the
provision of fertility preservation information, no significant differences were found between
students and healthcare professionals (p > .050), except for the question “Would you be willing to
receive more education on fertility preservation options?”, with more students stating they would
like to receive training on this topic.

DISCUSSION

This study aimed to examine perceptions of general knowledge regarding fertility and factors
affecting fertility, fertility preservation knowledge, attitudes towards fertility preservation, and the
extent to which health professionals and students would be interested in accessing more information
concerning fertility preservation. Furthermore, it sought to explore whether there were differences
between professionals and students regarding these topics.

Although the majority of students and healthcare providers in the current sample were aware
of the definition of infertility, 38.3% of students and 24.2% of professionals still answered incorrectly
to this question. Regarding infertility prevalence, 85% of the students and 80% of the professionals
were aware of the correct prevalence. Students (55.6%) and professionals (63.2%) were aware of the
age at which women are more fertile. This is in line with a review that found results from studies
stating that the most fertile age for women to be at 20-24 ranged from 16% to 89.4% [18]. Concerning
the IVF success rates, it was possible to identify that 38.3% of students and 35.8% of professionals
underestimated the IVF success rates, whereas 33.2% and 27.8%, respectively, overestimated these
rates. Interestingly, previous studies reported that Ob/Gyn physicians [9] and Ob/Gyn residents [14]
overestimated the likelihood of success using ART.

When considering the age when there is a significant fertility decline, more than half of the
students (54.6%) and the professionals (60%) overestimated the age of women. When considering the
male partner's age as a factor affecting fertility, 41.6% of the students and 37.9% of the professionals
answered incorrectly, suggesting that students and healthcare professionals are not sufficiently
aware of the potential consequences of men’s age on fertility. Similar results were found in other
studies [9, 18], pointing to the need to increase the knowledge of health professionals and the general
public regarding age-related fertility decline. In line with this, Mahesan, Sadek, and Ramadan (2019)
also found a demand for training in undergraduates and medical students regarding age-related
changes in fertility due to students’ tendency to overestimate the age of fertility decay [13]. This is
particularly relevant given that age is a relevant determinant of infertility (e.g., reduced ovarian
reserve). Moreover, IVF success rates are also age-dependent, and fetal adverse events increase with
rising age [20,21]. Regarding lifestyle factors affecting fertility, health professionals and students were
well aware that factors such as weight, alcohol, smoking, and sexually transmitted infections impact
fertility. The listed factors have been well established as interrelated lifestyle factors with the potential
to impact reproductive health [22]; therefore, it was somehow expected that professionals and
students would recognize these as risk factors for fertility.

Concerning fertility preservation, the students' and professionals” answers revealed that oocyte
cryopreservation was the option they knew best, followed by embryo cryopreservation and ovarian
tissue cryopreservation. Nevertheless, participants stated that they had little knowledge or only

heard about it, and 43.9% of students and 48.4% of professionals mentioned that they did not know
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about ovarian tissue cryopreservation. These results are similar to other studies showing that GPs
have partial awareness of oocyte cryopreservation [15]. Considering the groups of people to whom
fertility preservation may be directed, most participants were aware of medical and non-medical
reasons. In the current study, students and professionals were more in favor of fertility preservation
for non-medical reasons. This is relevant information, given that providing efficient counselling for
women pondering oocyte freezing for non-medical reasons may positively impact the threat of future
involuntary childlessness [23]. In contrast, almost half of the GPs in the Demir et al. (2020) study
considered that oocyte cryopreservation was inappropriate for women who have not yet planned
pregnancy and are unlikely to become pregnant later due to age [15]. Another study also found that
residents were less prone to support elective oocyte cryopreservation than oocyte cryopreservation
in cancer patients [14]. In the current sample, the majority of students (61.2%) and professionals
(74.7%) knew that oocyte cryopreservation is used in Portugal. Still, 35% of students and 2% of
professionals needed clarification on it.

Health professionals and students mostly fully agreed or agreed that providing information
about fertility preservation should be part of regular healthcare, be provided by the doctor to women
of childbearing age, allowing them to make more reproductive health-informed decisions, clarifying
the implications of oocyte cryopreservation by increasing knowledge about it, and providing
education about overall health. On the contrary, they disagreed or completely disagreed that the
provision of information about fertility preservation may be seen as intrusive and inappropriate,
should be discussed only when requested by the patient, and should only be addressed when there
are medical reasons for doing so. Participants' attitudes toward delivering information about fertility
preservation were generally favorable. Considering that health literacy can be defined as the “ability
of an individual to obtain and translate knowledge and information in order to maintain and improve
health in a way that is appropriate to the individual and system contexts’ [24], the participants'
attitudes seem aligned with the idea of contributing to patients' health literacy. Furthermore, 89.7%
of the students and 74.7% of the professionals mentioned that it would be helpful for their
professional practice to receive training on fertility preservation.

When comparing health professionals and students, as expected, professionals revealed more
correct answers regarding the infertility definition and the recognition that sexually transmitted
infections may affect fertility. Moreover, professionals also provided more correct answers
concerning the identification of women of reproductive age requiring potentially gonadotoxic
treatments, a target group for fertility preservation, and the knowledge that oocyte cryopreservation
is a technique performed in Portugal. One may hypothesize that they have more contact with these
topics due to their practice and more years of training, in contrast to the students continuing their
training.

Study limitations

The present study findings must be interpreted considering some limitations. The small number
of responses from health professionals and postgraduate students in fields directly related to fertility
and its preservation (e.g., gynecologists) does not allow for assessing these professionals' fertility
knowledge. Therefore, future studies should also be conducted on specialists and Ob/Gyn residents.
In the student and professional groups, the participants were predominantly women. This limitation
may impact the results and has been reported in other fertility studies [e.g., 25, 26]. The current

sample was a convenience sample, and the snowball recruitment procedure encompasses the
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limitations of the potential for sampling bias and the lack of generalizability to the broader
population. Nevertheless, data were collected online and anonymously, and anonymity prevented
sample bias due to the possible social desirability among participants. Moreover, although the
questions were extracted from previous studies, every question was not externally validated.
CONCLUSION

Despite having some information, professionals and students still need more knowledge to
support their patients. It may be hypothesized that the inclusion of fertility and fertility preservation
content in undergraduate and graduate curricula and continuing professional training is insufficient,
and there is room for improvement. Given that students and professionals were receptive to fertility
educational intervention, future research could address various methods of disseminating
information to define more efficacious ones.

These results highlight the relevance of designing training and information opportunities to
enhance health professionals' and students' knowledge of fertility awareness, specifically on fertility
preservation, which will enable them to attend to their patients' needs and preferences. Providing
students and professionals with fertility-focused education and resources may improve reproductive

outcomes by allowing them to counsel their patients more precisely and promptly.

Author Contributions: The study's conception and design, material preparation, and data collection were
performed by CS and AG. SM, MC, and IMC conducted data analysis. CS and AG wrote the first draft of the
manuscript, and SM and all authors commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors.

Informed Consent Statement: Informed consent was obtained directly from health professionals and students.
Conflicts of Interest: Informed consent was obtained directly from health professionals and students.

Data Availability Statement: The dataset generated and analyzed during the current study is available from the
corresponding author upon reasonable request.

Publisher’s Note: Edizioni FS stays neutral with regard to jurisdictional claims in published maps and
institutional affiliation.

References

1. Mathews TJ, Hamilton BE. Mean age of mothers is on the rise: United States, 2000-2014. Centers for
Disease and Prevention, National Center for Health Statistics; 2016 Data Brief No 232.

2. Eurostat 2020. Women are having their first child at an older age [cited 2022 May 22]. Available from:
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20200515-2/.

3. Balasch J, Gratacos E. Delayed childbearing: Effects on fertility and the outcome of pregnancy. Fetal
Diagn Ther. 2011;29(4):263-273. doi: 10.1159/000323142.

4. Hickman LC, Fortin C, Goodman L, Liu X, Flyckt R. Fertility and fertility preservation: Knowledge,
awareness and attitudes of female graduate students. Eur ] Contracept Reprod. 2018;23(2):130-138.
doi: 10.1080/13625187.2018.1455085.

5. Lampic C, Svanberg AS, Karlstrom P, Tydén T. Fertility awareness, intentions concerning childbearing,
and attitudes towards parenthood among female and male academics. Hum Reprod. 2006;21(2):558-
564. doi: 10.1093/humrep/dei367.

6. ESHRE Capri Workshop Group. Fertility and ageing. Hum Reprod Update. 2005;11(3):261-276. doi:
10.1093/humupd/dmi006.

7. Almeida-Santos T, Melo C, Macedo A, Moura-Ramos M. Are women and men well informed about

277



J Health Soc Sci 2024, 9, 2, 263-279. Doi: 10.19204/2024/XPLR7

fertility? Childbearing intentions, fertility knowledge and information-gathering sources in Portugal.

Reprod Health. 2017;14(91):1-9. doi: 10.1186/s12978-017-0352-z.

8. Stevenson EL, Gispanski L, Fields K, Cappadora M, Hurt M. Knowledge and decision making about

future fertility and oocyte cryopreservation among young women. Hum Fertil. 2021;24(2):112-121.

doi: 10.1080/14647273.2018.1546411.

9. Fritz R, Klugman S, Lieman H, Schulkin J, Taouk N, Castleberry N, et al. Counseling patients on

10.

11.

12.

reproductive aging and elective fertility preservation - a survey of obstetricians and gynecologists'
experience, approach, and knowledge. ] Assist Reprod Genet. 2018;35(9):1613-1621. doi:
10.1007/s10815-018-1273-7.

Lallemant C, Vassard D, Andersen AN, Schmidt L, Macklon N. Medical and social egg freezing;:
Internet-based survey of knowledge and attitudes among women in Denmark and the UK. Acta
Obstet Gynecol Scand. 2016;95(12):1402-1410. doi: 10.1111/a0gs.13024.

Dolmans MM, Donnez J. Fertility preservation in women for medical and social reasons: Oocytes vs
ovarian tissue. Best Pract Res Clin Obstet Gynaecol. 2021;70:63-80. doi: 10.1016/j.bpobgyn.2020.06.011.
Oktay K, Harvey BE, Partridge AH, Quinn GP, Reinecke ], Taylor HS, et al. Fertility preservation in
patients with cancer: ASCO clinical practice guideline update. ] Clin Oncol. 2018;36(19):1994-2001. doi:
10.1200/JC0O.2018.78.1914.

13 Mahesan AM, Sadek S, Ramadan H. Knowledge and attitudes regarding elective oocyte

14.

15.

16.

17.

18.

19.

20.

21.

22.

cryopreservation in undergraduate and medical students. Fertil Res Pract. 2019;5(5):2-7. doi:
10.1186/s40738-019-0057-9.

Yu L, Peterson B, Inhorn MC. Knowledge, attitudes, and intentions toward fertility awareness and
oocyte cryopreservation among obstetrics and gynecology resident physicians. Hum Reprod.
2016;31(2):403-411. doi: 10.1093/humrep/dev308.

Demir O, Abdullah AK, Ozalp M. Investigation of the knowledge of family physicians regarding
oocyte cryopreservation. Konuralp Tip Dergisi. 2020;12(2):253-260. doi: 10.18521/ktd.635329.

Melo C, Fonseca A, Silva C, Almeida-Santos T, Canavarro MC. Portuguese oncologists” practices
regarding female fertility preservation: Which barriers most relate to these practices? Eur ] Cancer
Care. 2028;27(2):e12812. doi: 10.1111/ecc.12812.

Hong YH, Park JW, Kim H, Kim SK, Choo CW, Jee BC, et al. A survey on the awareness and
knowledge about elective oocyte cryopreservation among unmarried women of reproductive age
visiting a private fertility center. Obstet Gynecol Sci. 2019;62(6):438-444. doi: 10.5468/0gs.2019.62.6.438.
Garcia D, Brazal S, Rodriguez A. Knowledge of age-related fertility decline in women: A systematic
review. Eur ] Obstet Gynecol Reprod Biol. 2018;230:109-118. doi: 10.1016/j.ejogrb.2018.09.030.
Leighton K, Kardong-Edgren S, Schneidereith T, Foisy-Doll C. Using social media and snowball
sampling as an alternative recruitment strategy for research. Clin Simul Nurs. 2021;55:37-42. doi:
10.1016/j.ecns.2021.03.006.

Adamson GD, de Mouzon ], Chambers GM, Zegers-Hochschild F, Mansour R, Ishihara O, et al.
International Committee for Monitoring Assisted Reproductive Technology: World report on assisted
reproductive technology. Fertil Steril. 2018;110(6):1067-1080. doi: 10.1016/j.fertnstert.2018.06.039.
Chua S J, Danhof NA, Mochtar MH, vanWely M, McLernon D], Custers I, et al. Age-related natural
fertility outcomes in women over 35 years: A systematic review and individual participant data meta-
analysis. Hum Reprod. 2020;35(8):1808-1820. doi: 10.1093/humrep/deaal29.

Bala R, Singh V, Rajender S, Singh K. Environment, lifestyle, and female infertility. Reprod Sci.
278



J Health Soc Sci 2024, 9, 2, 263-279. Doi: 10.19204/2024/XPLR7

2021;28(3):617-638. doi: 10.1007/s43032-020-00279-3.

23. Platts S, Trigg B, Bracewell-Milnes T, Jones, BP, Saso S, Parikh J, et al. Exploring women's attitudes,
knowledge, and intentions to use oocyte freezing for non-medical reasons: A systematic review. Acta
Obstet Gynecol Scand. 2021;100(3):383-393. doi: 10.1111/a0gs.14030.

24. Liu C, Wang D, Liu C. What is the meaning of health literacy? A systematic review and qualitative
synthesis. Fam Med Com Health. 2020; 8:e000351. doi: 10.1136/ fmch-2020-000351.

25. Slauson-Blevins K, Johnson KM. Doing gender, doing surveys? Women's gatekeeping and men's non-
participation in multi-actor reproductive surveys. Sociol Inq. 2016;86(3):427-449.
doi:10.1111/s0in.12122.

26. Harlow AF, Zheng A, Nordberg J, Hatch EE, Ransbotham S, Wise LA. A qualitative study of factors
influencing male participation in fertility research. Reprod Health. 2020; 17:1-14. doi: 10.1186/s12978-
020-01046-y.

@ ® © 2024 by the authors. This is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/)

279



