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ABSTRACT ARTICLE HISTORY
Background: Knowledge about fertility and factors affecting it, for Received 31 January 2023
example, the impact of age, seem to be lacking, even in highly ~ Accepted 21 April 2023
educated populations. The same applies to fertility preservation KEYWORDS
knowledge, pointing to the relevance of increasing fertility preser- Fertility; fertility
vation awareness and education among young women. preservation; knowledge;
Objective: To describe general fertility knowledge and factors attitudes; women
affecting fertility, fertility preservation knowledge and attitudes,

and the desire to access more information on this topic in

a sample of reproductive-age Portuguese women.

Methods: The sample comprised 257 Portuguese women aged 18-

45, mostly single and nulliparous. A questionnaire was developed

explicitly for this study and disseminated through social media

advertisements.

Results: Career building/development and financial stability were

the more endorsed options for delaying childbearing, with 90 (35%)

and 68 (26.5%), respectively. Most participants considered becom-

ing a mother important (n = 185; 72%). More than halve provided

an incorrect answer regarding the age range of women being more

fertile (n=132; 51.4%) and the age range of fertility decline (n=

168; 65.4%). Participants were aware of the influence of lifestyle and

sexual health factors as well as the effect of age. Oocytes cryopre-

servation was the technique participants knew more (n=206;

80.1%), but 177 (68.9%) showed no interest in using it. Most parti-

cipants agreed that fertility and fertility preservation information

should be provided during medical consultations or at school.

Conclusions: More information regarding fertility and fertility pre-

servation is relevant to ensure that more women can make

informed decisions concerning their reproductive life.

Introduction

Fertility knowledge/awareness can be defined as ‘the understanding of reproduction,
fecundity, fecundability, and related individual risk factors (e.g. advanced age, sexual
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health factors such as sexually transmitted infections, and lifestyle factors such as smok-
ing, obesity) and non-individual risk factors (e.g. environmental and workplace factors);
including the awareness of societal and cultural factors affecting options to meet repro-
ductive family planning, as well as family building needs’ (Zegers-Hochschild et al., 2017,
1793).

Overall, in western societies, women are currently postponing childbearing and having
children at increasingly older ages (Wyndham et al., 2012). In Portugal, in 2000, the mean
age for the first child’s birth was 26.47 years old; in 2021, it was 30.19 (Mendes et al., 2022).
The average age at first birth has increased, and much of that increase is due to births
happening among women over age 35 (Mathews & Hamilton, 2016; J. A. Martin et al.,
2019).

Portugal, as well as countries such as Greece, Spain, Italy, Cyprus, Luxembourg, Austria,
Switzerland and Norway, revealed a greater than average mean age of women at the birth
of their first child and simultaneously a lesser total fertility rate than the European Union
average (European Commission, 2022). This circumstance, along with the delay of mother-
hood, is due to several factors (e.g. the evolution of contraceptive methods, focus on
academic and professional pursuits, a more active role of women in the labour market,
decrease in infant mortality, changes in the value of the child) (Freitas et al., 2022; Rosa &
Tiago de Oliveira, 2021). Postponing childbearing has significant repercussions on preg-
nancy rates, given that female fertility decreases over time, especially after the age of 32
and substantially after age 37 (American College of Obstetricians and Gynecologists
Committee on Gynecologic Practice and Practice Committee, 2014; Martinez et al.,
2017; Wyndham et al., 2012).

The decrease in fertility is due to several factors. There are ageing processes that occur
in female gametes, such as a reduction in the number of oocytes and their quality, which
translates into high complications in gametes and embryos, leading to a decrease in
reproductive success and a high probability of at-risk pregnancy (Pal & Santoro, 2003).
Over the past 60 years, major advances in assisted reproductive technologies have
increased women’s reproductive options (Milman et al.,, 2017). Fertility preservation
covers various procedures, interventions, and technologies, including cryopreservation
of oocytes, embryos, and ovarian and testicular tissue (Zegers-Hochschild et al., 2017).

Cryopreservation involves the slow freezing or vitrification of biological material at
extremely low temperatures (Zegers-Hochschild et al., 2017). Oocyte cryopreservation
encompasses ovarian stimulation to perform an oocyte retrieval and for these to be
cryopreserved. It is a safe procedure and takes approximately two weeks (Harada &
Osuga, 2019). Although a controversial aspect within the area of assisted reproductive
technology, oocyte freezing for non-medical reasons is considered the main option for
preventing age-related fertility decline in women intending to have biological children
(Chronopoulou et al., 2021). This option may be especially relevant for those who do not
have a male partner, do not intend to use donor sperm, and have religious or ethical
disputes about embryo cryopreservation (Chronopoulou et al., 2021; Dolmans &
Manavella, 2019; Platts et al., 2021).

Cryopreservation of embryos consists of ovarian stimulation, followed by oocyte
retrieval and subsequent fertilisation with a partner or donor semen. This process has
a duration of approximately two weeks and will result in embryos being cryopreserved
(Wyndham et al., 2012). Although this technique is a reliable method, with established
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success rates, being used for medical reasons, it may not be a viable option for women in
need of immediate cancer treatment, for those without a partner or when there are
ethical issues related to embryo disposition (Del Pozo Lérida et al., 2019). Moreover, in
Portugal, the legal framework defines this fertility preservation option is not allowed
(Anderson et al., 2020).

Ovarian tissue cryopreservation is performed using laparoscopy, resulting in the
cryopreservation of the ovarian tissue. This procedure lasts a few days and is
considered an experimental technique; no semen is required or ovarian stimulation
is used; however, there is a risk of minimal residual disease (Harada & Osuga,
2019).

Women increasingly seek fertility preservation techniques to reduce the effects of age
on fertility due to a longing to postpone pregnancy, the lack of a partner, financial
reasons, self-accomplishment, and career development (Dolmans & Manavella, 2019). In
these cases, it was suggested by Stoop et al. (2014) to use the term ‘AGE banking’ or
‘anticipation of gamete exhaustion banking'.

A recent systematic review pointed out that age-related fertility decline knowledge is
insufficient, especially in determining when female fertility significantly decreases (Garcia
et al., 2018). According to Hickman et al. (2018), women showed a lack of knowledge
regarding reproductive ageing, however, they were familiar with primary fertility preser-
vation methods, and those who were>30 years were significantly more likely to consider
pursuing fertility preservation in the future. In another study by Hammer et al. (2018), the
results revealed a substantial difference between single and committed women, with
single women showing less knowledge about the effects of ageing on fertility and less
knowledge regarding fertility preservation techniques.

In Portugal, previous studies have found that the general population’s knowledge
regarding fertility issues was low, despite the participants’ desire to become parents
(Almeida-Santos et al.,, 2017). A similar pattern was found by Conceicdo et al. (2017),
with these authors reporting a remarkable lack of awareness concerning age-related
infertility, an overestimation of the pregnancy chances during ovulation in women
under 26 years of age, an overestimation of age-related fertility decrease, and of chances
of becoming pregnant both spontaneously and through fertility treatment, and an
average knowledge of infertility risk factors.

Furthermore, a systematic review revealed that although there is a high heterogeneity
concerning the assessment of fertility awareness, people of reproductive age present low
to moderate fertility awareness (Pedro et al., 2018). This study revealed that people knew
that despite an age-related fertility decline, they considered this occurring later than the
actual age, and they overestimated the chances of spontaneous or assisted conception
(Pedro et al., 2018).

In this context, the current study aimed to describe general fertility and factors
affecting fertility knowledge, fertility preservation knowledge, attitudes towards fertility
preservation and the desire to get more information on this topic in a sample of
reproductive-age Portuguese women. Fertility preservation knowledge must be
addressed with the female population to enhance health literacy on this topic and
allow for more informed decision-making. Therefore, this is a timely and innovative
study due to the scarcity of studies conducted in Portugal addressing fertility knowledge
and fertility preservation knowledge in reproductive-age women.
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Materials and methods
Participants

The current sample comprised 257 Portuguese women of reproductive age, between 18
and 45 years old, with a mean age of 25.98 (SD = 6.06). Twenty (9.2%) women were older
than 35 years old. The more frequent age groups were 25 (10.5%), followed by 21 (10.1%)
and 22 (10.1%). Regarding years of education ranged between 9 and 19, with a mean of
14.13 (SD=1.97). Concerning marital status, 77.4% (n=199) were single, 21% (n =54)
were married or living with a partner, and 1.6% (n = 4) were divorced or separated. The
majority of participants were nulliparous (n =225; 87.5%), and 190 (73.9%) would like to
get pregnant and have children or more children in the future, whereas 35 (13.6%) would
like to remain childless in the future. Of the 32 women (12.5%) who had children, 15 (5.8%)
would like to have more children in the future, and 17 (6.6%) did not express the desire for
more children.

Procedures

The Ethics Committee of (blind for review) approved the study (reference CE-P03-22).
Inclusion criteria were sex (self-describing as a woman) and age (18-45 years old).
Participants’ recruitment was set through online advertisement, using social media plat-
forms and private messages, and participants were solicited to share the study link with
two more women (Exponential Non-Discriminative Snowball Sampling method). The
online advertisement comprised detailed information about the study’s aims and proce-
dures, inclusion criteria, and the voluntary and anonymous nature of the participation.
The advertisement also included an Internet link, redirecting potential participants to an
online research protocol on the Google Forms platform. Informed consent was obtained
from all individual participants. Data collection took place between March and May 2022.

Instruments

A sociodemographic questionnaire encompassing the variables age, years of education,
marital status, parenthood status, and desire for children or more children was used to
describe the sample. A questionnaire was specifically developed to address the aims of
the current study. The questions included in the survey were partially compiled and
adapted from the studies of Santo et al. (2017), Hammer et al. (2018) and Hickman et al.
(2018). The questions were selected according to the study aims and were translated by
an English native speaker, fluent in Portuguese and working as an English teacher in
a language school. In the second step, the research team executed a back-translation to
English and inspected each item’s content correspondence (Erkut, 2010). Minimal mod-
ifications were completed for the items to match the original version. Five master’s
students (women of reproductive age) were invited to comment on the items’ intellig-
ibility and comprehensibility and did not report difficulties or inconsistencies.

The questionnaire encompasses a total of 20 questions in different answer formats:
yes/no, multiple-choice, and questions rated on a five-point scale, ranging from
strongly agree (1) to strongly disagree (5). These questions aimed to address: a)
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attitudes towards motherhood (e.g. factors contributing to the delay of motherhood;
the extent to which motherhood is considered important); b) general knowledge
regarding fertility (e.g. In what age range do you think women are most fertile?); c)
factors affecting fertility (e.g. Do you think that lifestyle factors, such as smoking habits
and obesity, can influence fertility?); d) knowledge concerning fertility preservation
(e.g. Are you aware of any of the following fertility preservation options?); e) attitudes
towards fertility preservation (e.g. Would you consider any of the following fertility
preservation techniques?); and f) whether they would like to get more information on
this topic (e.g. Would you like to receive more information about fertility preservation
options?).

Statistics analysis

Statistical analyses were conducted using the software IBM SPSS Statistics v.28. Mean and
standard deviations were computed to describe participants’ age and years of education.
Frequencies and percentages were calculated to describe the marital status and desire to
have children or more children in the future. Variables related to attitudes towards
motherhood, fertility knowledge, fertility preservation knowledge, attitudes facing fertility
preservation and information about fertility preservation were analysed in terms of
frequencies and percentages. Independent samples t-tests were computed to compare
the age and years of education of participants considering the use of fertility preservation
and those not considering it, as well as participants who would like to have more
information regarding fertility preservation and those not interested in accessing more
information. To compare women who reported wanting to have children in the future and
those who do not want to have children or more children, and women in a relationship
and those not mentioning a partner, concerning their intention of using fertility preserva-
tion techniques and desire to have more fertility preservation information, chi-squared
tests were calculated.

Results
Attitudes towards motherhood

Participants were presented with several possible factors frequently found in the
literature to assess the main factors contributing to the delay of motherhood or the
delay of having more children. Career building/development and financial stability
were the ones more endorsed by the participants, with 90 (35%) and 68 (26.5%),
respectively. The remaining options were not having a partner (n=21; 8.2%), only
recently considering the possibility of becoming a mother (n=9; 3.5%), currently
trying to get pregnant for less than a year (n=28; 3.1%), medical or health reasons
(n=5; 1.9%), trying to get pregnant for more than a year and currently considering to
seek or already pursuing medical treatment (n =4; 1.6%). Results regarding the extent
to which motherhood is considered important for participants and the extent to
which they worry about the possibility of facing infertility problems are displayed in
Table 1.
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Table 1. Attitudes facing motherhood. Frequencies and percentages regarding the degree of impor-
tance of motherhood and the degree of worry about facing difficulties in getting pregnant.

How important is it for you to become a mother?

n %
Extremely important 67 26.1
Very important 66 25.7
Important 52 20.2
Not very important 20 7.8
Not important at all 0 0
How worried are you about the possibility of facing difficulties in getting pregnant and becoming a mother?

n %
Extremely worried 44 171
Very worried 63 245
Worried 60 233
Not very worried 33 12.8
Not worried at all 5 1.9

Fertility knowledge

Results concerning the fertility knowledge of the participants are presented in Table 2.
When considering fertility knowledge regarding the age range women are more fertile,
132 (51.4%) participants provided an incorrect answer, and 125 (48.6%) answered cor-
rectly. As for the question on the age group women’s fertility significantly decreases,
a similar pattern was found, with 168 (65.4%) answering incorrect age groups and 89
(34.6%) answering the correct age group of 35-39 years old. Regarding the knowledge
about fertility decrease after age 35 and the risk of miscarriage after age 42, lifestyle
factors, sexual health factors, and individual factors, such as age, the majority of the
participants provided correct answers.

Fertility preservation knowledge

To understand the knowledge regarding fertility preservation in Portuguese women,
participants were presented with questions addressing fertility preservation techniques
(e.g. oocytes, embryos, and ovarian tissue cryopreservation). Eighty-eight (34.2%) partici-
pants were aware of the oocytes and embryos cryopreservation techniques, 60 (23.3%)
only knew the oocytes cryopreservation technique, 58 (22.6%) participants were aware of
oocytes, embryos, and ovarian tissue cryopreservation, 37 (14.4%) did not know any of the
previously mentioned techniques, three (1.2%) participants were aware of oocytes and
ovarian tissue cryopreservation and one (0.4%) participant was only aware of the ovarian
tissue cryopreservation.

Attitudes towards fertility preservation

The participants were asked whether they would consider any of the fertility preservation
techniques (oocytes, embryos or ovarian tissue cryopreservation), 177 (68.9%) answered
that they were not actively considering any of the techniques, 36 (14.0%) would consider
oocyte cryopreservation, 34 (13.2%) would be willing to pursue any of the techniques
mentioned, but they would need more information, nine (3.5%) would consider embryos
cryopreservation and one (0.4%) participant would consider ovarian tissue cryopreservation.
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Table 2. Fertility knowledge.
In what age range do you think women are most fertile?

n %
Under 20 years 15 5.8
20-24 years 125 48.6
25-29 years 104 40.5
30-34 years 10 39
35-39 years 2 0.8
40-44 years 0 0
45-49 years 1 0.4
50 years or more 0 0
In what age group do you think the fertility of women decreases significantly?

n %
Under 20 years 1 0.4
20-24 years 2 0.8
25-29 years 0 0
30-34 years 19 74
35-39 years 89 34.6
40-44 years 78 30.4
45-49 years 42 16.3
50 years or more 26 10.1

Are you aware that a woman'’s fertility decreases after the age of 35 and that at the age of 42, the risk of miscarriage is
approximately 50%?

n %
Yes 169 65.8
No 88 34.2
Do you think that lifestyle factors, such as smoking habits and obesity, can influence fertility?

n %
Yes 255 99.2
No 2 0.8
Do you think that sexual health factors, such as sexually transmitted diseases, can influence fertility?

n %
Yes 231 89.9
No 26 10.1
Do you think that individual factors, such as advanced age, could influence fertility?

n %
Yes 256 99.6
No 1 0.4

Note. Correct answers are presented in bold.

Of the participants stating they would consider performing fertility preservation, 45 (56.3%)
would do it to prevent the effect of age on oocyte quantity and quality, 21 (26.3%) would do
it due to the absence of a partner, and six (7.5%) would consider doing it due to current or
possible cytotoxic treatment. Regarding the concerns about fertility preservation, the
participants were worried about the costs (n=26; 32.5%), age (n=25; 31.3%), hormonal
injections and other fertility drugs (n = 10; 12.5%) and the desire for spontaneous pregnancy
(n=28; 10%).

The participants that did not consider preserving their fertility mentioned that the
main reasons were that they never thought about it (n=56; 31.6%), did not have the
intention of getting pregnant (n=34; 19.2%), age (n =32; 18.5%), the desire for sponta-
neous pregnancy (n =28; 15.8%) and the costs (n = 16; 9%).

No significant differences were found between women considering fertility pre-
servation and those not considering it regarding age (fss5)=.64, p =.524) and years
of education (tssy=-.78, p=.437). When comparing women who want to have
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Table 3. Degree of agreement regarding the provision of fertility preservation information.

Fertility-related aspects (e.g. decline with age, the influence of lifestyle factors such as smoking, being overweight or
obese) should be discussed during medical consultations and addressed at school to prevent infertility situations.

n %
Totally agree 173 67.3
Agree 72 28.0
| neither agree nor disagree 9 35
Disagree 2 0.8
Totally disagree 1 0.4

Reliable sources of information should be available so that young women can make choices regarding their fertility,
possibly including cryopreservation of their oocytes, before they are older.

n %
Totally agree 179 69.6
Agree 69 26.8
| neither agree nor disagree 6 23
Disagree 2 0.8
Totally disagree 1 0.4

children in the future and those not having this motherhood desire, no significant
differences were found in their intention of using fertility preservation techniques
(X*1y=1.74; p=.187). A similar result was found concerning relationship status (X*;,
=1.71; p=.426).

Information about fertility preservation

The results concerning the degree of agreement regarding the provision of fertility
preservation information by health professionals or at school and the availability of
reliable information sources are presented in Table 3.

The majority of the participants totally agree or agree that fertility-related aspects
should be discussed during medical consultations and addressed at school, aiming to
prevent infertility situations. A similar pattern was found regarding the availability of
reliable information sources for young women to make informed decisions.

Participants indicated that the sources they would use to get more information about
fertility preservation were physicians or other health care professionals (n =205; 79.8%),
the Internet (n =42; 16.3%), and eight (3.1%) participants were not interested in getting
information. Of the 257 participants, 159 (61.9%) would like to receive more information
about fertility options, and 98 (38.1%) would not. Participants interested in having more
information were significantly younger (t;ss) =—2.80, p =.005; M =25.16, SD=5.19) than
those not interested in receiving further fertility preservation information (M =27.32,5D =
7.08), but no significant differences were found between these two groups concerning
years of education (p =.602). Participants wanting to have children in the future were the
ones stating they would like to receive more information about fertility preservation
options compared to those not wanting children (X*;,=11.27; p <.001). Participants
without a partner were also the ones reporting the desire to have more fertility preserva-
tion information (X7, = 7.03; p = .008).

To the question of whether they would like their doctor/gynaecologist/obstetrician to
discuss the different fertility preservation options, 211 (82.1%) responded affirmatively,
and 46 (17.9%) responded negatively.
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Discussion

This study sought to explore the general fertility knowledge and factors affecting fertility,
fertility preservation knowledge, attitudes towards fertility preservation and the desire to
get more information about fertility preservation options in a sample of reproductive-age
Portuguese women.

The current sample characteristics, with the majority of the women being in their mid-
twenties, nulliparous and highly educated, pointed to a possible pattern of childbearing
delay. For those who intend to have children in the future, career-building/development,
financial stability, and not having a partner were the main reasons for postponing
motherhood, which is in line with other studies’ results mentioning the same factors
(Adachi et al., 2020; Azhar et al., 2015; L. J. Martin, 2021). It is also worth noting that
motherhood was regarded as an important role and facing fertility problems was identi-
fied as a concern. Another study also found similar results (Hickman et al., 2018).

Regarding fertility knowledge, although most participants knew that age is a factor that
may influence fertility, specific knowledge about the more fertile age and the age group
where there is a significant decrease in fertility is still lacking. More specifically, participants
incorrectly estimated that the more fertile period in women'’s life and the age range where
there is a significant fertility decline were higher than the correct ones. These results align
with other international studies (Adachi et al., 2020; Hammer et al., 2018; Hickman et al,,
2018; Keurst et al., 2016; Peterson et al., 2012) and Portuguese studies (Almeida-Santos et al.,
2017; Conceigdo et al., 2017) demonstrating low fertility literacy in the population and the
overestimation of the age for fertility decline. Moreover, it is relevant to highlight that
lifestyle factors (e.g. smoking, obesity) and sexual health factors (e.g. sexually transmitted
infections) were identified by the respondents as having an impact on fertility. This may be
explained by the assumption that the participants had previously been conscious that such
factors are risk factors for health in general (Pedro et al., 2018).

Overall, the current study highlights the relevance of developing interventions aiming
to enhance fertility-related knowledge among reproductive-age women. However, as
Boivin et al. (2018) recommended, these interventions benefit from being tailored and
delivered to particular age groups to promote their optimal use and decrease the prob-
ability of eliciting avoidable feelings of anxiety and stress.

A high percentage of participants had already heard about fertility preservation
techniques, with only a small percentage stating that they did not know about them.
When questioned about whether they would consider performing some of these techni-
ques, the majority answered negatively, and the most frequent reasons mentioned were
having never thought about these techniques before, not wanting to get pregnant and
ageing. No significant differences were found between women considering fertility pre-
servation and those not considering this option regarding age, years of education, marital
status or wanting to have children or more children in the future. One may hypothesise
that these participants, despite knowing the referred techniques, may not have enough
information to pursue an informed decision. Therefore, it may be pertinent to disseminate
more detailed information at an early age, given that these techniques should be
performed at fertility ages to enhance their effectiveness (Sousa Leite et al., 2019). In
fact, several studies showed an insufficient knowledge of the population regarding
cryopreservation techniques, their implications, and benefits, as well as studies with
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a high percentage of participants who do not consider using fertility preservation due to
lack of knowledge and information regarding fertility (Hammer et al., 2018; Hickman et al.,
2018; Keurst et al., 2016; Peterson et al., 2012).

The participants who claimed they would use fertility preservation techniques men-
tioned age and the fact that they had no partner as the main reasons, while concerns were
related to costs, age, and medical procedures. The costs are one of the main concerns, as
fertility preservation involves high financial costs, making it less accessible to the popula-
tion (Santo et al., 2017).

Contrary to the study conducted by Hickman et al. (2018), with interest in obtaining
more knowledge regarding fertility preservation being noticeable, in the present study,
a considerable percentage of participants mentioned having no interest in obtaining
information about the available fertility preservation options. This group was older, with
a partner, and did not wish to have children or more children in the future. It is possible
that despite participants agreeing that information should be provided in medical con-
sultations and schools and that reliable sources of information should be available to the
public, participants did not see themselves as potential users of these techniques, given
their age and the fact that they wanted to remain childless or already had children and did
not want to have more children. The current study results are partially aligned with the
ones reported by Hickman et al. (2018) regarding the wish to have children or more
children in the future being related to the desire to have information about fertility
preservation options. Nevertheless, in our study, younger women were more interested
in having more fertility preservation information, whereas in Hickman et al. (2018)’s study,
the opposite pattern was found (women older than 30 years old were the ones wanting
more fertility preservation education). One may hypothesise different motivations for
wanting information. Younger women may be interested in having more information due
to the possibility of using fertility preservation techniques in the future and preventing
age-related fertility issues.

It is worth mentioning that fertility preservation techniques are considerably recent
and constantly evolving, being an important and necessary measure to be discussed and
debated (Sousa Leite et al.,, 2019). Several individual risk factors affect fertility, such as age,
medical conditions and medical treatments, particularly those involving cytotoxic treat-
ment (Martinez et al., 2017).

Some limitations should be considered when interpreting the current study results.
The recruitment and data collection process (social media and online survey) have some
limitations, such as sampling bias, self-selection concerns, or under-representation of the
population (e.g. exclusion of participants not using social media or online platforms), and
thus limits the chance of making generalisations (Wright, 2005). Data were collected by
a self-report instrument, and other assessment procedures may capture more compre-
hensive information, for example, structured interviews or focus groups.

Overall, one may conclude that although women seem to be aware that age is a factor
influencing fertility, they are not well informed about the age ranges when women are
more fertile and when fertility significantly declines. Therefore, providing more accurate
information on this topic is relevant, given that fertility preservation techniques can be
used to prevent fertility issues in the future. These techniques increase the possibility of
conceiving a biological child later, whether for social or medical reasons, but it should be
noted that they do not totally ensure success (Cobo et al, 2021; Varlas et al., 2021).
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Another important aspect is to make available more information regarding fertility pre-
servation to ensure that more women have the opportunity to consider this option and
make informed decisions regarding their reproductive life. This is clearly highlighted in
the European Society for Human Reproduction and Embryology (Anderson et al., 2020)
Guideline for female fertility preservation providing recommendations on information
provision and support targeting four populations (women diagnosed with cancer under-
taking gonadotoxic treatments; women with benign diseases undergoing gonadotoxic
treatments or with conditions associated with premature loss of fertility; transgender men
(assigned female at birth); and women contemplating oocyte cryopreservation for age-
related fertility decline.

Acknowledgments

The authors would like to thank the participants for their collaboration.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

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

ORCID

Tania Nunes (») http://orcid.org/0000-0003-3466-5775

Ana Galhardo (%) http://orcid.org/0000-0002-3484-6683

Soraia Moniz (1) http://orcid.org/0000-0002-8412-6991

llda Massano-Cardoso (1) http://orcid.org/0000-0003-2510-2348
Marina Cunha (i2) http://orcid.org/0000-0002-5957-1903

Data availability statement

The data that support the findings of this study are openly available in (blind for review) at http://
doi.org/ (blind for review) https://data.mendeley.com/datasets/hc8jzfh899/1.

References

Adachi, T., Endo, M., & Ohashi, K. (2020). Uninformed decision-making and regret about delaying
childbearing decisions: A cross-sectional study. Nursing Open, 7(5), 1489-1496. https://doi.org/10.
1002/nop2.523

Almeida-Santos, T., Melo, C, Macedo, A., & Moura-Ramos, M. (2017). Are women and men well
informed about fertility? Childbearing intentions, fertility knowledge and information-gathering
sources in Portugal. Reproductive Health, 14(91), 1-9. https://doi.org/10.1186/512978-017-0352-z

American College of Obstetricians and Gynecologists Committee on Gynecologic Practice and
Practice Committee. (2014). Female age-related fertility decline. Fertility and Sterility, 101(3),
633-634. https://doi.org/10.1016/j.fertnstert.2013.12.032


http://doi.org/
http://doi.org/
https://data.mendeley.com/datasets/hc8jzfh899/1
https://doi.org/10.1002/nop2.523
https://doi.org/10.1002/nop2.523
https://doi.org/10.1186/s12978-017-0352-z
https://doi.org/10.1016/j.fertnstert.2013.12.032

12 (&) T.NUNESETAL.

Anderson, R. A., Amant, F., Braat, D., D'Angelo, A., Chuva de Sousa Lopes, S. M., Demeestere, .,
Dwek, S., Frith, L., Lambertini, M., Maslin, C., Moura-Ramos, M., Nogueira, D., Rodriguez-Wallberg,
K. Vermeulen, N., & ESHRE Guideline Group on Female Fertility Preservation. (2020). ESHRE
guideline: Female fertility preservationt. Human Reproduction Open, 2020(4), hoaa052. https://
doi.org/10.1093/hropen/hoaa052

Azhar, E,, Seifer, D. B., Melzer, K., Ahmed, A., Weedon, J., & Minkoff, H. (2015). Knowledge of ovarian
reserve and reproductive choices. Journal of Assisted Reproduction and Genetics, 32(3), 409-415.
https://doi.org/10.1007/s10815-014-0415-9

Boivin, J., Koert, E., Harris, T., O’shea, L., Perryman, A., Parker, K., & Harrison, C. (2018). An experimental
evaluation of the benefits and costs of providing fertility information to adolescents and emerging
adults. Human Reproduction, 33(7), 1247-1253. https://doi.org/10.1093/humrep/dey107

Chronopoulou, E., Raperport, C., Sfakianakis, A., Srivastava, G., & Homburg, R. (2021). Elective oocyte
cryopreservation for age-related fertility decline. Journal of Assisted Reproduction and Genetics, 38
(5), 1177-1186. https://doi.org/10.1007/s10815-021-02072-w

Cobo, A., Garcia-Velasco, J. A, Remohi, J., & Pellicer, A. (2021). Oocyte vitrification for fertility
preservation for both medical and non-medical reasons. Fertility and Sterility, 115(5),
1091-1101. https://doi.org/10.1016/j.fertnstert.2021.02.006

Conceicéo, C, Pedro, J.,, & Martins, M. V. (2017). Effectiveness of a video intervention on fertility
knowledge among university students: A randomised pre-test/post-test study. The European
Journal of Contraception & Reproductive Health Care, 22(2), 107-113. https://doi.org/10.1080/
13625187.2017.1288903

Del Pozo Lérida, S., Salvador, C., Martinez Soler, F., Tortosa, A., Perucho, M., & Giménez Bonafé, P.
(2019). Preservation of fertility in patients with cancer. Oncology Reports, 41(5), 2607-2614.
https://doi.org/10.3892/0r.2019.7063

Dolmans, M. M., & Manavella, D. D. (2019). Recent advances in fertility preservation. The Journal of
Obstetrics and Gynaecology Research, 45(2), 266-279. https://doi.org/10.1111/jog.13818

Erkut, S. (2010). Developing multiple language versions of instruments for intercultural research.
Child Development Perspectives, 4(1), 19-24. https://doi.org/10.1111/j.1750-8606.2009.00111.x

European Commission. (2022). Fertility statistics. The European Commission website: https://ec.
europa.eu/eurostat/statistics-explained/index.php?title=Fertility_statistics#Total_fertility_rate_
and_age_of_women_at_birth_of_first_child

Freitas, R. B., Maciel, A., & Mendes, M. F. (2022). Segundo filho: Uma transigao incerta [Second child:
An uncertain transition]. Inquérito a Fecundidade-2019, 15-17. Retrieved from the Sociedade
Portuguesa de Estatistica website: https://www.spestatistica.pt/storage/app/media/
Publicacées/Boletim/Boletim%20primavera%202022.pdf#page=17

Garcia, D., Brazal, S., Rodriguez, A., Prat, A., & Vassena, R. (2018). Knowledge of age-related fertility
decline in women: A systematic review. European Journal of Obstetrics & Gynecology and
Reproductive Biology, 230, 109-118. https://doi.org/10.1016/j.ejogrb.2018.09.030

Hammer, K. C,, Kahan, A. N, Fogg, L. F.,, Walker, M. A., & Hirshfeld-Cytron, J. E. (2018). Knowledge
about age-related decline in fertility and oocyte cryopreservation: A national survey. Journal of
Human Reproductive Sciences, 11(4), 359-364. https://doi.org/10.4103/jhrs.JHRS_158_17

Harada, M., & Osuga, Y. (2019). Fertility preservation for female cancer patients. International Journal
of Clinical Oncology, 24(1), 28-33. https://doi.org/10.1007/s10147-018-1252-0

Hickman, L. C,, Fortin, C,, Goodman, L., Liu, X., & Flyckt, R. (2018). Fertility and fertility preservation:
Knowledge, awareness and attitudes of female graduate students. The European Journal of
Contraception & Reproductive Health Care, 23(2), 130-138. https://doi.org/10.1080/13625187.
2018.1455085

Keurst, A., Boivin, J., & Gameiro, S. (2016). Women's intentions to use fertility preservation to prevent
age-related fertility decline. Reproductive Biomedicine Online, 32(1), 121-131. https://doi.org/10.
1016/j.rbmo.2015.10.007

Martin, L. J. (2021). Delaying, debating and declining motherhood. Culture, Health & Sexuality, 23(8),
1034-1049. https://doi.org/10.1080/13691058.2020.1755452

Martinez, F., Andersen, C. Y., Barri, P. N., Brannigan, R., Cobo, A., Donnez, J.& Wallace, H. (2017).
Update on fertility preservation from the Barcelona international society for fertility preservation-


https://doi.org/10.1093/hropen/hoaa052
https://doi.org/10.1093/hropen/hoaa052
https://doi.org/10.1007/s10815-014-0415-9
https://doi.org/10.1093/humrep/dey107
https://doi.org/10.1007/s10815-021-02072-w
https://doi.org/10.1016/j.fertnstert.2021.02.006
https://doi.org/10.1080/13625187.2017.1288903
https://doi.org/10.1080/13625187.2017.1288903
https://doi.org/10.3892/or.2019.7063
https://doi.org/10.1111/jog.13818
https://doi.org/10.1111/j.1750-8606.2009.00111.x
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Fertility_statistics#Total_fertility_rate_and_age_of_women_at_birth_of_first_child
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Fertility_statistics#Total_fertility_rate_and_age_of_women_at_birth_of_first_child
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Fertility_statistics#Total_fertility_rate_and_age_of_women_at_birth_of_first_child
https://www.spestatistica.pt/storage/app/media/Publica%C3%A7%C3%B5es/Boletim/Boletim%2520primavera%25202022.pdf#page=17
https://www.spestatistica.pt/storage/app/media/Publica%C3%A7%C3%B5es/Boletim/Boletim%2520primavera%25202022.pdf#page=17
https://doi.org/10.1016/j.ejogrb.2018.09.030
https://doi.org/10.4103/jhrs.JHRS_158_17
https://doi.org/10.1007/s10147-018-1252-0
https://doi.org/10.1080/13625187.2018.1455085
https://doi.org/10.1080/13625187.2018.1455085
https://doi.org/10.1016/j.rbmo.2015.10.007
https://doi.org/10.1016/j.rbmo.2015.10.007
https://doi.org/10.1080/13691058.2020.1755452

JOURNAL OF REPRODUCTIVE AND INFANT PSYCHOLOGY 13

ESHRE-ASRM 2015 expert meeting: Indications, results and future perspectives. Fertility and
Sterility, 108(3), 407-415. https://doi.org/10.1016/j.fertnstert.2017.05.024

Martin, J. A, Hamilton, B. E., Osterman, M. J., & Driscoll, A. K. (2019). Births: Final data for 2018.
National Vital Statistics Reports, 68(13), 1-47. https://www.cdc.gov/nchs/data/nvsr/nvsr68/
nvsr68_13-508.pdf

Mathews, T. J., & Hamilton, B. E. (2016). Mean age of mothers is on the rise: United States, 2000-2014.
NCHS Data Brief, 232, 1-8. https://europepmc.org/article/med/26828319

Mendes, M. F., Oliveira, I, Magalhdes, M. G., Ribeiro, F., Tomé, L., & Zeman, K. (2022). Human fertility
database documentation: Portugal. The Human Fertility Database website. https://www.human
fertility.org/File/GetDocumentFree/Docs/PRT/PRTcom.pdf

Milman, L. W., Senapati, S., Sammel, M. D., Cameron, K. D., & Gracia, C. (2017). Assessing reproductive
choices of women and the likelihood of oocyte cryopreservation in the era of elective oocyte
freezing. Fertility and Sterility, 107(5), 1214-1222. https://doi.org/10.1016/j.fertnstert.2017.03.010

Pal, L., & Santoro, N. (2003). Age-related decline in fertility. Endocrinology and Metabolism Clinics, 32
(3), 669-688. https://doi.org/10.1016/50889-8529(03)00046-X

Pedro, J.,, Brandao, T., Schmidt, L., Costa, M. E., & Martins, M. V. (2018). What do people know about
fertility? A systematic review on fertility awareness and its associated factors. Upsala Journal of
Medical Sciences, 123(2), 71-81. https://doi.org/10.1080/03009734.2018.1480186

Peterson, B. D., Pirritano, M., Tucker, L., & Lampic, C. (2012). Fertility awareness and parenting
attitudes among American male and female undergraduate university students. Human
Reproduction, 27(5), 1375-1382. https://doi.org/10.1093/humrep/des011

Platts, S., Trigg, B., Bracewell-milnes, T., Jones, B. P., Saso, S., Parikh, J..&Thum, M. Y. (2021). Exploring
women'’s attitudes, knowledge, and intentions to use oocyte freezing for non-medical reasons:
A systematic review. Acta Obstetricia et Gynecologica Scandinavica, 100(3), 383-393. https://doi.
org/10.1111/a0gs.14030

Rosa, M. J. V., & Tiago de Oliveira, I. (2021). Ter ou nao ter filhos [To have or not to have children].
Inquérito a Fecundidade-2019, 9-29. The Sociedade Portuguesa de Estatistica website: http://hdl.
handle.net/10362/121047

Santo, E. V. E, Dieamant, F., Petersen, C. G., Mauri, A. L., Vagnini, L. D., Renzi, A., Franco, J. G,
Baruffi, R. L. R., Franco Jr, J. G., & Zamara, C., Jr. (2017). Social oocyte cryopreservation: A portrayal
of Brazilian women. JBRA Assisted Reproduction, 21(2), 101-104. https://doi.org/10.5935/1518-
0557.20170024

Sousa Leite, M., Figueiredo, B., Ter Keurst, A., Boivin, J., & Gameiro, S. (2019). Women's attitudes and
beliefs about using fertility preservation to prevent age-related fertility decline - a two-year
follow-up. Patient Education and Counseling, 102(9), 1695-1702. https://doi.org/10.1016/j.pec.
2019.03.019

Stoop, D., Van Der Veen, F., Deneyer, M., Nekkebroeck, J., & Tournaye, H. (2014). Oocyte banking for
anticipated gamete exhaustion (AGE) is a preventive intervention, neither social nor non-medical.
Reproductive Biomedicine Online, 28(5), 548-551. https://doi.org/10.1016/j.rbmo0.2014.01.007

Varlas, V. N,, Bors, R. G,, Albu, D., Penes, O. N., Nasui, B. A, Mehedintu, C., & Pop, A. L. (2021). Social
freezing: Pressing pause on fertility. International Journal of Environmental Research and Public
Health, 18(15), 8088. https://doi.org/10.3390/ijerph18158088

Wright, K. B. (2005). Researching Internet-based populations: Advantages and disadvantages of
online survey research, online questionnaire authoring software packages, and web survey
services. Journal of Computer-Mediated Communication, 10(3), JCMC1034. https://doi.org/10.
1111/j.1083-6101.2005.tb00259.x

Wyndham, N., Figueira, P. G. M., & Patrizio, P. (2012). A persistent misperception: Assisted reproduc-
tive technology can reverse the “aged biological clock”. Fertility and Sterility, 97(5), 1044-1047.
https://doi.org/10.1016/j fertnstert.2012.02.015

Zegers-Hochschild, F., Adamson, G. D., Dyer, S., Racowsky, C., De Mouzon, J., Sokol, R., Rienzi, L.,
Sunde, A., Schmidt, L., Cooke, I. D., Simpson, J. L., & Van Der Poel, S. (2017). The international
glossary on infertility and fertility care, 2017t+§. Human Reproduction, 32(9), 1786-1801. https://
doi.org/10.1093/humrep/dex234


https://doi.org/10.1016/j.fertnstert.2017.05.024
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_13-508.pdf
https://www.cdc.gov/nchs/data/nvsr/nvsr68/nvsr68_13-508.pdf
https://europepmc.org/article/med/26828319
https://www.humanfertility.org/File/GetDocumentFree/Docs/PRT/PRTcom.pdf
https://www.humanfertility.org/File/GetDocumentFree/Docs/PRT/PRTcom.pdf
https://doi.org/10.1016/j.fertnstert.2017.03.010
https://doi.org/10.1016/S0889-8529(03)00046-X
https://doi.org/10.1080/03009734.2018.1480186
https://doi.org/10.1093/humrep/des011
https://doi.org/10.1111/aogs.14030
https://doi.org/10.1111/aogs.14030
http://hdl.handle.net/10362/121047
http://hdl.handle.net/10362/121047
https://doi.org/10.5935/1518-0557.20170024
https://doi.org/10.5935/1518-0557.20170024
https://doi.org/10.1016/j.pec.2019.03.019
https://doi.org/10.1016/j.pec.2019.03.019
https://doi.org/10.1016/j.rbmo.2014.01.007
https://doi.org/10.3390/ijerph18158088
https://doi.org/10.1111/j.1083-6101.2005.tb00259.x
https://doi.org/10.1111/j.1083-6101.2005.tb00259.x
https://doi.org/10.1016/j.fertnstert.2012.02.015
https://doi.org/10.1093/humrep/dex234
https://doi.org/10.1093/humrep/dex234

	Abstract
	Introduction
	Materials and methods
	Participants
	Procedures
	Instruments
	Statistics analysis

	Results
	Attitudes towards motherhood
	Fertility knowledge
	Fertility preservation knowledge
	Attitudes towards fertility preservation
	Information about fertility preservation

	Discussion
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References

