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ABSTRACT
Fertility awareness (FA) among young people is low. Fertility awareness interventions have been
found to contribute to increase FA in the short-term. The long-term effectiveness of FA interven-
tions on childless and presumed fertile people, committed in a heterosexual relationship and
wishing to have children in the near future is not known. In a double-blind parallel randomized
controlled trial conducted between 2016 and 2018, 652 childless partnered women were
randomized to either watch a 5-min video about fertility (IG: ‘Intervention Group’) or to not
receive any intervention (CG: ‘Control Group’). Participants filled out an online questionnaire at
the start of the study (and in the IG group immediately before intervention). They then com-
pleted the questionnaire after 1month, 6months and 1 year. The questionnaire assessed FA and
intentions to adopt fertility-protective behaviours. In the IG, FA levels were found to increase at
1 month post-intervention. However, significant interaction effects between group and time
were only found for four out of the seven FA variables at the 6-month and 1-year follow-up. No
effects were found for: (i) intentions to adopt fertility-protective behaviours; or (ii) desired timing
of pregnancy. These results suggest that the fertility video intervention seems to partially
increase FA in the long term. Future studies should investigate the effectiveness of different
intervention formats with a focus on overcoming high attrition rates.
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Introduction

The postponement of childbearing (Schmidt et al.,
2012) and low fertility rates in developed countries
(GBD 2017 Population and Fertility Collaborators,
2018) have been important themes in research and
political agendas, and stimulated a large number of
studies that show that young people do not have
adequate knowledge about reproduction and fertility
(Hammarberg et al., 2017; for a review see, Pedro
et al., 2018). In 2017, the term ‘fertility awareness’ was
defined in the International Glossary on Infertility and
Fertility Care as ‘The understanding of reproduction,
fecundity, fecundability and related individual risk fac-
tors (e.g. advanced age, sexual health factors such as
sexually transmitted infections and life style factors
such as smoking, obesity) and non-individual risk fac-
tors (e.g. environmental and work place factors);

including the awareness of societal and cultural factors
affecting options to meet reproductive family plan-
ning, as well as family building needs’ (Zegers-
Hochschild et al., 2017) addressing the importance of
this issue in the reproductive field. Given that some
fertility problems could potentially be avoided (e.g.,
avoiding risk factors such as having children after
35 years), health authorities and scientific associations
have highlighted the need to focus on prevention of
infertility and on the promotion of reproductive health
(ESHRE, 2018).

It has been hypothesized that low education about
fertility might contribute to uninformed decisions
regarding postponement of childbearing and engage-
ment in risky behaviours that might negatively affect
fertility (Cooke et al., 2012). As such, efforts have been
focussed on developing and testing interventions to
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increase fertility awareness (FA). The available research
demonstrates an association between exposure to FA
interventions and increase short-term FA levels, gener-
ally measured using knowledge-based questions
(Anspach Will et al., 2017; Boivin et al., 2018;
Conceiç~ao et al., 2017; Daniluk & Koert, 2015; Garc�ıa
et al., 2016; Maeda et al., 2016; Stern et al., 2013;
Williamson et al., 2014; Wojcieszek & Thompson,
2013). The long-term effects of these educational
interventions on FA are not consistent, with one study
reporting that knowledge levels returned to baseline
at 6-month follow-up after an initial increase immedi-
ately post-intervention (Daniluk & Koert, 2015) and a
second reporting a decrease in knowledge levels at a
2-year follow-up in comparison to immediately post-
intervention (Maeda et al., 2018); however, knowledge
levels at the 2-year follow-up were still higher than at
baseline (Maeda et al., 2018). Even though some stud-
ies explored the effect of educational interventions on
reproductive intentions (e.g. decreasing the intended
age to have children), only few found an impact on
decrease in the intended childbearing age (e.g. Garc�ıa
et al., 2018) and on achieving a birth earlier compared
with control group (Maeda et al., 2018). Intentions to
change other risk behaviours (e.g., not smoking) have
not yet been explored.

Educational videos have been proven to be effect-
ive in increasing knowledge about other health condi-
tions as well as intentions to engage in protective
behaviour and participation in health screening pro-
grammes, for example in breast cancer (Wang et al.,
2008), HIV testing and other cancer screening (Tuong
et al., 2014). This stimulus seems to be effective also
in low-literacy populations (Abiodun et al., 2014;
Borrayo, 2004). Studies testing the effectiveness of FA
interventions have primarily used mixed samples of
mainly university students (Conceiç~ao et al., 2017;
Stern et al., 2013; Wojcieszek & Thompson, 2013) or
oocyte donor candidates (Garc�ıa et al., 2016), partici-
pants who were currently enrolled in university studies
and those who had finished their educational course
(Anspach Will et al., 2017), participants who intended/
did not intend to have children (e.g., Garc�ıa et al.,
2016) and participants who were parents/currently
childless (Maeda et al., 2018). Hence, there is a lack of
research among a homogenous young, partnered
adult group who wish to have children, and thus is
expected to be closer to pursuing parenthood. In add-
ition, few studies have used long-term follow-up
designs (Daniluk & Koert, 2015; Maeda et al., 2018) or
specific methodologies for assessing the effectiveness
of interventions, such as randomized controlled trials.

To the best of our knowledge, none of the previous
studies have explored the effectiveness of a video
educational intervention in a randomized controlled
trial on a sample of currently childless, partnered
women of reproductive age who wish to have chil-
dren in the near future.

The aim of this study was to test the effectiveness
of a video fertility education tool on FA, intentions to
adopt fertility-protective behaviours and desired tim-
ing of pregnancy. It was hypothesized that after the
video, FA would increase, indicated by participants
giving realistic estimates regarding the success of
spontaneous pregnancy according to woman’s age
and treatment; and an increase in the known number
of fertility risks and recognising the infertility defin-
ition. We also expected that intentions to adopt fertil-
ity-protective behaviours and intentions to desire a
pregnancy sooner would increase for those in inter-
vention group.

Materials and methods

Recruitment and participants

A prospective, two-arm, parallel group, double-blind
randomized controlled trial was initiated in October
2016 (clinical trial NCT02813993). Between October
2016 and July 2018, we invited childless women to
participate in the study through recruitment in gynae-
cology/fertility clinics and religious pre-marriage
courses, and through online posts on social media.
The inclusion criteria were: (i) being engaged in a het-
erosexual romantic relationship for at least 1 year; (ii)
desire to have children; (iii) not aware of any fertility
problem/not having tried to conceive for more than
12months (or 6 months if the woman was �35 years
old) previously and (iv) aged between 20 and 42 years.

Measures

Participants filled an online self-report questionnaire,
including the following measures and items (see
Supplementary Material).

Swedish FA questionnaire (Conceiç~ao et al., 2017;
Lampic et al., 2006) assessed fertility knowledge
including questions about women’s fertility age-
related decline and the chance of spontaneous preg-
nancy and fertility treatment success rates according
to a woman’s age. The answers were open and the
participants were asked to write an estimation (in
numbers) for each question. Correct answers were
based on data reported in Lampic’s (2006) original
study and on the national (Portuguese) report on
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medically assisted reproduction (Conselho Nacional de
Procriaç~ao Medicamente Assistida, 2012).

Infertility risk factors assessed knowledge of health
behaviours related to both male and female fertility,
resulting in a final score (possible range 0–18).
Participants indicated if certain behaviours are risk fac-
tors for infertility for women and men. The scale was
originally developed by Ekelin et al. (2012) and used
in a previous Portuguese study testing the effective-
ness of a FA intervention (Conceiç~ao et al., 2017).
Correct answers were based on published data (Ekelin
et al., 2012; Homan & Norman, 2009).

Infertility definition assessed knowledge regarding
the definition of infertility (Conceiç~ao et al., 2017).
Participants answered eight true or false statements
regarding the definition of infertility, resulting in a
total score (range 0–8) based on the sum of correct
answers. Answers were classified as correct or incor-
rect based on published data (Dunson et al., 2002;
Zegers-Hochschild et al., 2017).

Questions about intentions to adopt fertility-protect-
ive behaviours were based on a previous study about
fertility optimising behaviours (Fulford et al., 2013). We
included a list of questions where participants were
asked to rate the probability of engaging in specific
strategies to increase their chances of achieving a
pregnancy on a scale ranging from zero (not at all
likely) to 5 (extremely likely). Five questions regarding
changing lifestyle behaviours (e.g. not smoking) and
two behaviours regarding the reproductive project
(e.g., seeking specialized medical advice; having chil-
dren earlier than planned) were included.

A question about desired timing of pregnancy
assessed women’s desired timing of pregnancy at the
present moment. Participants selected a number on a
continuous answer scale ranging from zero (I do not
want to become pregnant now) to 10 (I want to
become pregnant now) with a higher value meaning
that women wanted to become pregnant sooner. This
question was only relevant (only appeared in the
online questionnaire) for participants who were not
currently pregnant or already trying to conceive at fol-
low-up.

Educational video intervention

We developed our video using a multidisciplinary pre-
vention educational strategy. Multidisciplinary preven-
tion had been showed to be effective in primary
prevention of health conditions such as osteoporosis
(Brecher et al., 2002), obesity prevention (Sahota et al.,
2001), compliance with medication in heart failure

patients (Gwadry-Sridhar et al., 2005). The video was
developed in three phases: (i) literature review con-
ducted to gather accurate, evidence-based information
about fertility to include in the written script; (ii)
review and discussion of the written script with the
three fertility experts in the field; (iii) pre-test with one
woman who was trying to conceive, two women and
one man with no desire to conceive in the immediate
future (more details in Pedro et al., 2019). The content
of the video was determined by the agreement of fer-
tility experts on the most important facts about fertil-
ity and informed by the instruments/items chosen to
evaluate fertility knowledge levels.

The video, ‘I want to be parent in the future: What
should I know?’, was 5min in duration and composed
of short clips of three experts (medical doctor, embry-
ologist and psychologist) that provide evidence-based
information about age-related fertility decline, infertil-
ity risk factors and pregnancy chances according to
women’s age and mode of conception (Table 1). Each
topic was introduced using written text on screen:
‘What is infertility?’; ‘Is there treatment for Infertility?’;
‘Emotional impact of infertility’; ‘What can we do to
protect your fertility?’. Additional textual and numer-
ical information such as pregnancy success rates was
provided on the screen to supplement and highlight
the information delivered orally by the experts in the
videos (e.g., when medical doctor says that tobacco
consumption is a risk factor for infertility, the word
‘tobacco’ appears on the screen). The video is now
available in the Portuguese National Literacy Library
from the Portuguese Ministry of Health, on the follow-
ing link: https://biblioteca.sns.gov.pt/artigo/video-infor-
mativo-sobre-saude-reprodutiva-e-fertilidade/

Randomization and procedure

Participants were allocated to the intervention group
(educational video) or to the control group (no stimu-
lus) automatically and invisibly through a random (1:1)
equation set on LimeSurvey, an online survey tool on
which the questionnaire was hosted. The embedded
video was shown at the end of the questionnaire at
T0 for those randomized for IG and did not appear for
CG. In this way, both participants and the investigator
were blind to the intervention. At the start of the
study, participants were told that the purpose of the
study was to explore the perceptions of fertility and
reproductive desires among currently childless young
adults at present and longitudinally. The experimental
methods including the intervention video were not
mentioned beforehand. Participants in IG and CG
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answered the same questionnaire. All women who
provided their email address at T0 (baseline) were
invited to complete the survey via email 1 month (T1),
6 months (T2) and at 1 year (T3).

Ethical approval

This study was approved by the Ethical Committee of
the University of Porto Faculty of Psychology and
Education Sciences (Reference number: 4-03/2016) and
conducted according to the Declaration of Helsinki for
Medical Research Involving Human Subjects.

Data analysis

Descriptive statistics were conducted to describe the
sociodemographic characteristics of the participants.
The study variables are expressed as mean± standard
deviation. Little Test and Student’s t-tests and Chi-
square tests were used to explore the missing

mechanism and attrition analyses. To examine the
between-group balance of participants in the IG and
CG at each time point, we compared T0 sociodemo-
graphic characteristics and reproductive-project varia-
bles. To explore the effect of the intervention on FA
variables and desired timing of pregnancy, we con-
ducted repeated measures mixed ANOVAs to analyse
the interaction between groups (CG and IG) and time
(T0, T1, T2, T3). Post hoc tests using Bonferroni correc-
tion were performed to analyse the main effects.
Greenhouse correction was used when sphericity was
violated (Field, 2013). All analyses were conducted in
SPSS, v.24 (IBM Corp., 2016). For these analyses, only
participants with complete data on all time points
were included.

A priori calculation of sample size in Gpower (Faul
et al., 2007) indicated that a total of 24 women would
be necessary to detect large effects (Cohen’s d¼ 0.75)
(80% power, 95% CI).

Table 1. Content of the video ‘I want to be parent in the future: What should I know?’.
Time Written information Oral information

#

#

Do you want to have children in the near future? This
video is for you

In Portugal and in Europe, couples have been delaying
the decision to have children. However, …

age increases the chance of: Miscarriage, Ectopic
pregnancy, Downs syndrome, Low weight at birth

The postponement of pregnancy creates the potential risk of
decreasing chances of achievement of a pregnancy and increases
risk of maternal, foetal and infant complications (Physician)

Age is important both for women and men, but
especially important for woman (Physician)

0m00s Chance of pregnancy within a year:
70–79% if the woman is 25–30 years old 50–59% if the

woman ins 35–40 years old
What is infertility?

The inability to achieve a pregnancy within a year of unprotected
sexual intercourse (without using contraception) (Physician)

The causes of infertility can be: female, male, female and
male, unknown

Infertility affects 9% of couples in Portugal
Is there treatment for Infertility?
Hormonal stimulation
Intra-uterine insemination
In-vitro fertilization
Intracytoplasmic sperm injection

There are diverse types of treatments for infertility, from the simplest
to the most complex (Biologist /Embryologist)

Chance of success with medically assisted reproduction
(one treatment cycle):

� 26% if the woman is 35 years old
� 19% if the woman is 40 years old
� 9% if the woman is 45 years old

On average, the success of these treatments is around 20–30%
(Biologist /Embryologist)

Emotional impact of infertility People facing difficulties conceiving felt different and inadequate.
Undergoing treatments is very demanding and is related to
depression and anxiety (Psychologist)

What can we you do to protect your fertility?
Avoiding: stress, tobacco, alcohol, low weight and obesity,

pollution, drugs, sexual transmitted infections
(Psychologist/ physician)

4m56s Protect your fertility Protect your fertility (Psychologist/ Physician/Biologist)
This information does not replace the consultation of

a doctor
Research Team: Juliana Pedro & Mariana V. Martins
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Results

Participant characteristics

From the 652 women assessed for eligibility, 210 were
randomized and answered the baseline questionnaire
(T0) of which 106 received the intervention and 104
were in the control group (Figure 1). At T1, 56 IG and

47 CG participants did not answer. At T2 and T3, 77
and 71 completed the questionnaire respectively. The
number of women who participated in all time points
(T0, T1, T2, T3) was 48 (IG ¼ 21; CG ¼ 27).

Table 2 presents the baseline characteristics. The
mean age of participants was 28 ± 3.92 years old and
they had been in a committed relationship for an

Enrollment 

Lost to follow-up (n=14) 

•   Did not complete T2 questionnaire (n=14)

   Lost to follow-up (n=16) 

•   Did not complete  T2 questionnaire (n=16)

Follow-Up T2 

Lost to follow-up (n=1) 

•   Did not complete T3 questionnaire (n=1)

   Lost to follow-up (n=5) 

•   Did not complete T3 questionnaire (n=5)

Follow-Up T3 

Analysed (n=50) 

Lost to follow-up (n=56) 

•   Did not complete T1 questionnaire (n=56) 

   Lost to follow-up (n=47) 

•   Did not complete T1 questionnaire (n=47) 

  Analysed  (n=57) 
Analysis T0-T1 

Follow-Up T1 

Analysed (n=21) 
  Analysed (n=27) 

Analysis T0-T3 

Assessed for eligibility (n= 652) 

Excluded (n=442) 
♦ Did not meet inclusion criteria (n= 57) 
♦ Did not complete baseline questionnaire 

(Did not receive intervention) (n=352) 
♦ Did not provide email address (n=33) 

Allocated to intervention (n=106) 
♦ Received allocated intervention (n=106)

Allocated to control (n=104) 
♦ No stimulus received (control) (n=104)

Allocation 

Randomized (n= 210) 

Figure 1. CONSORT flow chart of participants. T1, 1month after the intervention; T2, 6months after the intervention; T3, 1 year
after the intervention.
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average of 6 years. The majority (83%) had a high
school education and 19% reported that they wanted
to have children in the next year, 56% in the next 3
years, 23% in the long-term, while 3% said they were
unsure. Around 21% were actively trying to conceive
at T0.

Preliminary missing data analyses with Little test
(v2¼ 1991.158, df ¼ 1960, p¼ 0.307) and absence of
correlations >0.40 between missing and study varia-
bles (Collins et al., 2001), indicated that missing items
were completely random (MCAR). t-test and Chi-square
tests conducted to explore differences between
women who did not answer in T1, T2, T3 and partici-
pants who answered at each time period (Table 1)
showed no significant differences between those who
answered at T1 (n¼ 107) and those lost to follow-up
at T1 (n¼ 103); between those who answered at T2
(n¼ 77) and those lost to follow-up at T2 (n¼ 133);
and those who answered at T3 (n¼ 71) and those lost
to follow-up in T3 (n¼ 139) with regards to relation-
ship length, reproductive status (currently trying to
conceive or not), desire to have children and interven-
tion group. Those who did not respond at T1 were
less educated compared to those who responded, and
the T2 and T3 participants were older than those lost
to follow-up. Baseline characteristics at each time
point were similar between the IG and CG groups,
except for higher education levels in women in the IG
compared with CG (p< 0.05; see Supplemental
Table S1).

Baseline FA and effect of intervention on
FA levels

Mean levels of pre-intervention FA are presented in
Table 3. Women estimated that the chance of concep-
tion during 1 year of trying was 83.35 ± 14.42% for a
25–30-year-old woman (only 9% of participants pro-
vided an answer in the correct range) and
62.48 ± 19.58% for a 35–40-year-old woman (19% of
participants answered in the correct range). On aver-
age, women estimated that the chance of success of
conception using treatment would be 59.34 ± 20.92%
for a 35-year-old woman (10.5% of participants pro-
vided an answer in the correct range), 43.92 ± 18.89
for a 40-year-old woman (11.4% of participants
answered in the correct range) and 30.74 ± 18.64% for
a 45-year-old woman (16.7% answered in the correct
range). The knowledge regarding infertility risk factors
(10.94 ± 4.31; possible range: 0–18) and regarding
infertility definition (5.51 ± 1.08; possible range: 0–8)
was moderate.Ta

bl
e
2.

So
ci
od

em
og

ra
ph

ic
ch
ar
ac
te
ris
tic
s
of

pa
rt
ic
ip
an
ts

at
T0

an
d
di
ffe

re
nc
es

in
pa
rt
ic
ip
an
ts
’c
ha
ra
ct
er
is
tic
s
be
tw
ee
n
th
os
e
lo
st

to
fo
llo
w
-u
p
an
d
T1
,T
2,

T3
pa
rt
ic
ip
an
ts
.

Al
lT

0
pa
rt
ic
ip
an
ts

(n
¼
21
0)

T0
pa
rt
ic
ip
an
ts

lo
st

at
T1

(n
¼
10
3)

T1
pa
rt
ic
ip
an
ts

(n
¼
10
7)

T0
pa
rt
ic
ip
an
ts

lo
st

at
T2

(n
¼
13
3)

T2
pa
rt
ic
ip
an
ts

(n
¼
77
)

T0
pa
rt
ic
ip
an
ts

lo
st

at
T3

(n
¼
13
9)

T3
pa
rt
ic
ip
an
ts

(n
¼
71
)

Ag
e
(m

ea
n
±
SD

)a
28
.1
7
±
3.
92

27
.7
2
±
3.
98

28
.6
1
±
3.
84

27
.7
4
±
3.
96

29
.9
1
±
3.
77
�

27
.6
3
±
4.
05

29
.2
4
±
3.
45
��

Re
la
tio

ns
hi
p
le
ng

th
(m

on
th
s)
(m

ea
n
±
SD

)a
74
.5
9
±
41
.2
0

69
.8
0
±
39
.6
5

79
.1
1
±
42
.2
9

70
.6
8
±
40
.9
8

81
.2
9
(4
0.
98
)

72
.4
6
±
40
.3
0

78
.9
1
±
42
.9
3

Ed
uc
at
io
n

Ba
si
c
sc
ho

ol
4
(2
%
)

3
(3
%
)

1
(1
%
)��

,
c

3
(2
%
)

1
(1
%
)

3
(2
%
)

1
(1
%
)

Se
co
nd

ar
y/
te
ch
ni
ca
lc
ou

rs
es

31
(1
5%

)
22

(2
1%

)
9
(8
%
)

24
(1
8%

)
7
(9
%
)

26
(1
9%

)
5
(7
%
)

H
ig
h
sc
ho

ol
17
5
(8
3%

)
78

(7
6%

)
97

(9
1%

)
10
6
(8
0%

)
69

(9
0%

)
11
0
(7
9%

)
65

(9
2%

)
D
es
ire

to
ha
ve

ch
ild
re
n

Ye
s,
w
ith

in
ne
xt

ye
ar

38
(1
8%

)
21

(2
0%

)
17

(1
6%

)
27

(2
0%

)
11

(1
4%

)
30

(2
2%

)
8
(1
1%

)�,
c

Ye
s,
w
ith

in
ne
xt

3
ye
ar
s

11
8
(5
6%

)
50

(4
9%

)
68

(6
4%

)
68

(5
1%

)
50

(6
5%

)
67

(4
8%

)
51

(7
2%

)
Ye
s,
in

th
e
fu
tu
re

48
(2
3%

)
28

(2
7%

)
20

(1
9%

)
35

(2
6%

)
13

(1
7%

)
38

(2
7%

)
10

(1
4%

)
Ia

m
no

t
su
re

6
(3
%
)

4
(4
%
)

2
(2
%
)

3
(2
%
)

3
(4
%
)

4
(3
%
)

2
(3
%
)

Ac
tiv
el
y
tr
yi
ng

to
co
nc
ei
ve

Ye
s

44
(2
1%

)
18

(1
8%

)
26

(2
4%

)
28

(2
1%

)
16

(2
1%

)
29

(2
1%

)
15

(2
1%

)
N
o

16
6
(7
9%

)
85
(8
3%

)
81

(7
6%

)
10
5
(7
9%

)
61

(7
9%

)
11
0
(7
9%

)
56

(7
9%

)
G
ro
up Co
nt
ro
lG

ro
up

10
4
(5
0%

)
47

(4
6%

)
57

(5
3%

)
63

(4
7%

)
41

(5
3%

)
68

(4
9%

)
36

(5
1%

)
In
te
rv
en
tio

n
G
ro
up

10
6
(5
0%

)
56

(5
4%

)
50

(4
7%

)
70

(6
6%

)
36

(4
7%

)
71

(5
1%

)
35

(4
9%

)
a t
-t
es
t;

b
ch
i-s
qu

ar
e;

c c
hi
-s
qu

ar
e
Fi
sh
er

ex
ac
t.

� p
<
0.
05
;�

� p
<
0.
01
;�

��
p
<
0.
00
1.

HUMAN FERTILITY 527



Ta
bl
e
3.

In
te
rv
en
tio

n
gr
ou

p
(IG

)
an
d
co
nt
ro
lg

ro
up

(C
G
)
fe
rt
ili
ty

aw
ar
en
es
s
re
sp
on

se
s
at

T0
,T
1,

T2
,T
3
(N

¼
48
;C

G
¼

27
,I
G
¼

21
).

In
te
rv
en
tio

n
gr
ou

p
(IG

)
Co

nt
ro
lg

ro
up

(C
G
)

AN
O
VA

(t
im
e
�
gr
ou

p)
G
ro
up

Ti
m
e

Va
ria
bl
e,
m
ea
n
(S
D
)

Co
rr
ec
t

an
sw

er
To
ta
l

sa
m
pl
e
(T
0)

T0
T1

T2
T3

T0
T1

T2
T3

F
p

Et
a2

F
p

Et
a2

F
p

Et
a2

Pa
irw

is
e

co
m
pa
ris
on

s

Aw
ar
en
es
s
of

fe
rt
ili
ty

is
su
es

A
w
om

an
an
d
a
m
an

w
ho

re
gu

la
rly

ha
ve

un
pr
ot
ec
te
d
in
te
rc
ou

rs
e
du

rin
g
a
pe
rio

d
of

1
ye
ar
:

H
ow

la
rg
e
is
th
e
ch
an
ce

th
at

sh
e
w
ill
be
co
m
e

pr
eg
na
nt

if
sh
e
is
25
-

30
ye
ar
s
ol
d?

70
–7
9%

83
.3
5
±

19
.4
2

85
.1
4
±

12
.2
9

77
.8
6
±

21
.0
1

73
.4
3
±

23
.9
7

71
.4
3
±

18
.6
5

75
.9
3
±

23
.9
0

82
.0
0
±

22
.3
0

78
.3
0
±

22
.7
9

79
.9
6
±

23
.1
7

4.
72

0.
00
6

0.
09
3

0.
14
6

0.
70
4

0.
00
3

2.
08

0.
11
7

0.
04
3

IG
:T
0
>
T3
�

CG
:n

.s

H
ow

la
rg
e
is
th
e
ch
an
ce

th
at

sh
e
w
ill
be
co
m
e

pr
eg
na
nt

if
sh
e
is
35
-

40
ye
ar
s
ol
d?

50
–5
9%

62
.4
8
±

19
.5
8

64
.2
9
±

14
.2
6

53
.9
5
±

19
.5
7

54
.8
1
±

21
.3
7

50
.4
8
±

19
.6
8

55
.0
0
±

24
.3
0

58
.5
2
±

21
.7
4

54
.8
2
±

21
.3
7

60
.1
9
±

20
.7
8

4.
76

0.
00
6

0.
09
4

0.
13
1

0.
72
0

0.
00
3

1.
92

0.
13
8

0.
04
0

IG
:T
0
>
T3
�

CG
:n

.s
.

Co
up

le
s
th
at

un
de
rg
o
in
fe
rt
ili
ty

tr
ea
tm

en
t
(o
ne

cy
cl
e)
:

W
ha
t
is
th
e
ch
an
ce
,o

n
av
er
ag
e,
of

be
co
m
in
g

pr
eg
na
nt

at
ag
e
35
?

20
–3
1%

59
.3
4
±

20
.9
2

59
.2
9
±

20
.8
1

46
.6
7
±

20
.1
5

50
.0
0
±

22
.6
9

47
.4
8
±

17
.6
6

53
.8
9
±

21
.2
3

59
.8
1
±

19
.8
9

50
.1
9
±

23
.6
4

52
.2
2
±

21
.9
4

3.
07

0.
03
3

0.
06
3

0.
44
0

0.
51
1

0.
00
9

2.
00

0.
12
0

0.
04
2

n.
s.

W
ha
t
is
th
e
ch
an
ce
,o

n
av
er
ag
e,
of

be
co
m
in
g

pr
eg
na
nt

at
ag
e
40
?

14
-2
4%

43
.9
2
±

18
.8
9

44
.2
9
±

17
.2
7

30
.1
0
±

16
.4
1

35
.3
8
±

21
.2
4

34
.0
5
±

15
.9
4

40
.3
7
±

19
.5
1

41
.1
1
±

15
.4
6

36
.6
7
±

20
.9
4

40
.1
9
±

21
.2
8

3.
01

0.
03
3

0.
06
1

0.
67
5

0.
41
6

0.
01
4

2.
82

0.
04
1

0.
05
8

CG
:n
.s
.

IG
:T
O
>
T1
�

W
ha
t
is
th
e
ch
an
ce
,o

n
av
er
ag
e,
of

be
co
m
in
g

pr
eg
na
nt

at
ag
e
45
?

4–
14
%

30
.7
4
±

18
.6
4

29
.5
2
±

17
.2
4

19
.2
4
±

13
.9
0

24
.1
0
±

18
.8
9

21
.7
6
±

12
.6
2

26
.8
5
±

17
.9
8

26
.4
8
±

15
.8
6

26
.7
0
±

21
.2
1

27
.7
4
±

18
.7
2

1.
64

0.
18
9

0.
03
4

0.
64
7

0.
42
5

0.
01
4

1.
63

0.
18
6

0.
03
4

n.
s.

In
fe
rt
ili
ty

ris
k
fa
ct
or
s

(r
an
ge

0–
18
)

10
.9
4
±

4.
31

10
.6
7
±

3.
69

14
.2
4
±

3.
56

13
.3
8
±

3.
65

13
.6
2
±

3.
20

11
.4
1
±

4.
35

13
.0
7
±

3.
83

12
.8
9
±

3.
93

12
.7
4
±

4.
21

1.
50

0.
22
6

0.
03
1

0.
22
2

0.
63
9

0.
00
5

11
.5
7

0.
00
0

0.
20
1

CG
:n
.s

IG
:T
0
<
T1

<

T2
>
T3
�

In
fe
rt
ili
ty

D
ef
in
iti
on

(r
an
ge

0–
8)

5.
51

±
1.
08

5.
33

±
0.
91

5.
67

±
1.
43

5.
67

±
1.
24

5.
44

±
1.
36

5.
89

±
1.
22

5.
89

±
1.
28

5.
81

±
1.
21

5.
44

±
1.
31

0.
85

0.
46
8

0.
01
8

0.
64
0

0.
42
8

0.
01
4

1.
54

0.
20
8

0.
03
2

n.
s.

528 J. PEDRO ET AL.



Significant interaction effects (group x time) were
found for all FA variables tested at pre-test (T0) and
post-test (T1) (infertility definition, infertility risk fac-
tors, chance of pregnancy using fertility treatment if
the woman is 35, 40 and 45 years old and chance of
spontaneous pregnancy if the woman is 25–30 and
35–40) (data not shown). When looking at intervention
effects over time (Table 3), the repeated measures
ANOVA analyses revealed significant interaction effects
between group (video vs no stimulus) and time for
four out of seven variables tested. These effects were
found for knowledge of the chance of pregnancy at
age 25-30 (F (2.49, 114.97) ¼4.72, p¼ 0.006;
eta2¼0.093) and 35–40 years old (F (2.54, 116.94)
¼4.76, p¼ 0.006; eta2¼0.094). Main effects of time and
group were not significant. For these two variables,
pairwise comparisons using Bonferroni correction indi-
cated that, in IG, the chance of pregnancy was signifi-
cantly lower at T3 than at T0; this difference was not
significant in the CG. Interaction effects between
exposure to video and time were found also for know-
ledge regarding the chance of pregnancy with fertility
treatments at age 35 (F (2.85, 130.87) ¼ 3.07,
p¼ 0.033; eta2 ¼ 0.063) and 40 years old (F (3, 138) ¼
3.01, p¼ 0.033; eta2 ¼ 0.061). A main effect of time
was found for knowledge of chance of pregnancy
with fertility treatments at age 40 (F (3,138) ¼ 2.82,
p¼ 0.041; eta2 ¼ 0.058); pairwise comparisons indi-
cated differences in participants’ answers only
between T0 and T1 for the IG and not for CG.
Interaction effects were not found for knowledge
regarding the chance of pregnancy with fertility treat-
ments at age 45, infertility risk factors and infertility
definition. A main effect of time was found for infertil-
ity risk factors (F (1, 46) ¼ 11.57, p< 0.001; eta2 ¼
0.201) but the interaction effect was not significant.

Effect of intervention on intentions to adopt
fertility-protective behaviours and desired timing
of pregnancy

Supplementary Table S2 presents the results for the
effect of the intervention on intentions to adopt fertil-
ity-protective behaviours. The analyses showed non-
significant main effects (time and group) and no inter-
action effects (group� time) in the intentions to adopt
fertility-protective behaviours related to lifestyle and
related to the reproductive project (seeking specialized
medical advice; having children earlier than planned)
both from T0 to T3 (n¼ 28 analysed; CG ¼ 13, IG ¼
15). No significant interaction effects (F(2.06, 51.62) ¼
0.373, p¼ 0.697) and no main effect of group (F(1, 25)

¼ 0.091, p¼ 0.895) were found among those who
were not yet pregnant/had not delivered a child/were
not currently trying to conceive) from T0 to T3; how-
ever a main effect of time was found (F(2.06, 51.62) ¼
0.353, p¼ 0.019).

Discussion

This study seems to indicate that this video interven-
tion may partially increase FA in the long term (i.e. 1-
year post-intervention). Our results showed that, in
general, pre-intervention FA levels were low to moder-
ate. About 9% provide correct answers regarding the
chance of spontaneous pregnancy at 25–30 years old,
and 19% at 35–40 years old, which is a smaller propor-
tion compared to Lampic et al.’s (2006) results (17 and
27%, respectively), suggesting that women in our sam-
ple were less knowledgeable. Women’s estimation of
chances of success with fertility treatment at age 45
are ‘optimistic’ at 30%, when evidence shows that
rates are between 4 and 14% (Conselho Nacional de
Procriaç~ao Medicamente Assistida, 2012). This is con-
sistent with previous studies showing that young peo-
ple had unrealistic beliefs about success rates of
medically-assisted reproduction treatments (Daniluk &
Koert, 2013, 2015; Fotopoulou et al., 2015; Holton
et al., 2016; Maheshwari et al., 2008). These results
might indicate the lack of access to family planning
services or preconception appointments as well as the
influence of social media depictions of successful
pregnancies in older women without an awareness of
the use of egg donation in many cases. Furthermore,
contrary to the findings of a recent systematic review
(Pedro et al., 2018), women in our sample reported
moderate knowledge regarding infertility risk factors.
It might be that health campaigns targeted adoles-
cents and young adults in schools and universities
regarding risk factors for other health conditions (such
as cancer, cardiac diseases, diabetes); in this way, they
might be more aware to these common risk factors
(tobacco use, nutrition) compared with our sample,
slightly older and not currently engaged in educa-
tional settings.

Results showed that 1 year later, FA levels remained
significantly higher than before the intervention in
only four of seven FA variables tested. This result
should be interpreted with caution, due to the small
sample size available. Previous studies have found a
decrease in FA levels at follow-up. Daniluk and Koert
(2015) found a decrease in FA levels 6 months after
exposure to the online educational intervention com-
pared with the post-test; Maeda et al. (2018) found
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also a decrease in FA levels 2 years later (compared
with post-test) although the levels remained signifi-
cantly higher than at study inclusion. In our study,
knowledge regarding age-related fertility decline
seemed to be retained at follow-up but knowledge
about fertility risk factors was not, which is consistent
with the Daniluk and Koert (2015) study. The selective
retention of specific topics 1 year after exposure to
the intervention could indicate that women are more
receptive to particular fertility topics. It may be that
anxiety plays a role in the retention of fertility infor-
mation. For example, information about infertility risk
factors and infertility definition might increase anxiety,
as suggested by a previous study (Maeda et al., 2016);
whilst information about age-related fertility decline
and chance of pregnancy might not, given our sample
characteristics (i.e. partnered young women who may
see themselves pursuing a pregnancy in the near
future). More studies are needed to evaluate the effect
of educational interventions using long-term follow-up
designs and exploring the effect that particular topics
have on emotional responses and on help-seeking
behaviours (medical/non-medical). Previous research
has shown that receiving personalized fertility informa-
tion was perceived as a trigger to act on their repro-
ductive plans (Sylvest et al., 2018).

To the best of our knowledge, this is the first RCT
study to explore the effect of a video-based FA inter-
vention on intentions to adopt fertility-protective
behaviours. Results showed no differences between
the IG and CG on the intentions to adopt fertility-pro-
tective behaviours such as not smoking or not drink-
ing alcohol or seeking specialized medical care. These
findings might reflect that knowledge on its own is
not sufficient to stimulate action regarding health
behaviours. Rather, health-based behaviour change
depends on perceived susceptibility and severity of
the disease, benefits and barriers of preventive behav-
iours, cues to action and self-efficacy (Champion &
Skinner, 2008; HBM, Hochbaum et al., 1952). It might
be that our video did not create a sufficient perceived
threat of infertility or strategies to overcome fertility
problems, indicating that future fertility education
tools need to be specific about the health-based
behaviours desired, with emphasis on strategies for
and benefits of change (Whittingham et al., 2008).
Evaluating the effect of FA interventions on these vari-
ables (self-efficacy, barriers and benefits) and exploring
the role of moderators/mediators could provide rele-
vant information on how to best target and tailor fer-
tility educational efforts. In a previous study, the
provision of fertility information was found to increase

the perception of infertility as a threat (Boivin et al.,
2018) and this perceived threat of infertility was asso-
ciated with higher intentions to anticipate childbirth
(Pedro et al., 2020). In addition, few women in our
sample were engaged in behaviours that are consid-
ered risk factors for infertility (e.g. smoking), which
might result in lack of perceived susceptibility for
infertility in the present and future.

Our study showed that the educational video inter-
vention did not have an effect on the desired timing
of pregnancy. The 1-year follow-up period might be
too short to detect changes in reproductive decisions
and behaviour. For example, as more than half of our
sample stated that they desired to have children in
the next 3 years or in longer-term suggests that a lon-
ger follow-up period is necessary to measure this vari-
able. Only one study has explored this outcome and
found partnered women in the IG accelerated child-
bearing in comparison to those CG (Maeda et al.,
2018). In addition, the high attrition rates in long-term
follow-up designs as shown in our study and also in
Maeda et al.’s (2018) study imposes serious barriers to
effectively test behaviours over time. Although no sig-
nificant differences were found regarding age
between IG and CG in each time point, participants
lost at follow-up were significantly younger than those
who participated at all time points, which might have
introduced some bias to the results.

A limitation of our study was the high attrition rate,
which had an impact on statistical power, thus we
cannot assume the generalizability of the results.
However, analysing only the available data might be a
better option than using imputed data, in the case of
MCAR (which we found for our sample) (Higgins et al.,
2011). In addition, we found that attrition did not
affect the balance between IG and CG, suggesting
that differences between groups were not associated
with attrition. However, we must consider that those
lost at follow-ups were younger and may perceive
themselves as having a longer reproductive lifespan
and being more distant from the parenthood project,
which may partially explain their lack of interest in
continuing in the study. In addition, participants
recruited online may feel less committed and tend to
participate less in follow-up, however we do not have
available data to test this theory. In addition, the CG
did not receive any stimulus, which might suggest
that those in the IG experienced a higher ‘benefit’ for
participating. Future studies should explore the rea-
sons for high attrition rates more extensively as well
as the effect of an FA video with other intervention
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formats such as pamphlets or personalized oral infor-
mation provided in-person.

Conversely, this study has several strengths that
should be highlighted. Very few randomized con-
trolled trials have been conducted to evaluate the
effectiveness of FA interventions (for a review see
Garc�ıa et al., 2018) and from those only two had long-
term follow-up (Garc�ıa et al., 2016; Stern et al., 2013).
This is the first RCT study testing the effectiveness of a
video educational intervention focussed on currently
childless, partnered women who wish to have chil-
dren. This educational video was developed using evi-
dence-based knowledge and was reviewed by a
multidisciplinary team specialized in reproductive
health and infertility. Low FA might be a factor contri-
buting to higher risk of not fulfilling parenthood
desires, which has been related to poor mental health
outcomes (sustained child wish) (Gameiro et al., 2014),
which means that this group would benefit from fertil-
ity education. In this sense, the results of this study
might be an opportunity to reflect on fertility educa-
tion tools, formats and ideal timing to receive fertility
education. Previous studies delivering general informa-
tion regarding fertility also found a decrease in fertility
knowledge over time (e.g., Daniluk & Koert, 2015;
Maeda et al., 2018), indicating that delivering general
information rather than personalized fertility informa-
tion targeted to their individual circumstances and
desires might not be the most effective strategy for all
populations. Since previous studies found that fertility
education should be targeted according to partici-
pants characteristics (Pedro et al., 2018), personalized
and face-to-face education interventions (e.g., Stern
et al., 2013) and delivered by trained healthcare pro-
fessionals (Delbaere et al., 2020) might result in high
engagement and less attrition in fertility education
studies, and suggested as the best way to manage
emotional reactions to this sensible topic. Introducing
fertility education in school curricula (Harper et al.,
2017) might also have an impact on raising FA and
result in higher engagement in reproductive planning.
Future studies should explore the role of moderating
variables to know to whom and in what circumstances
what strategies work better. In summary, people’s low
FA and postponement of family formation in high-
income countries is of public health concern. Given
the importance of this issue for reproductive health,
an effort should be made by educators, professionals
and academics to develop and test different educa-
tional interventions to promote fertility awareness and
informed fertility decision-making and reproduct-
ive planning.

Trial registration

Trial registered at ClinicalTrails.gov: Couples Fertility and
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Conceiç~ao, C., Pedro, J., & Martins, M. V. (2017). Effectiveness
of a video intervention on fertility knowledge among uni-
versity 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

Conselho Nacional de Procriaç~ao Medicamente Assistida
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