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ABSTRACT

Introduction Infertility and in vitro fertilisation (IVF; with
or without intracytoplasmic sperm injection) result in
considerable emotional and financial burden. Increasing
evidence suggests that lifestyle factors, including diet,
physical activity and personal well-being, are associated
with IVF-success rates. Currently, IVF is not routinely
combined with a lifestyle programme. The preconception
lifestyle (PreLiFe) randomised controlled trial (RCT)
assesses the effects of a new maobile PreLiFe programme
in couples undergoing IVF.

Methods and analysis A multicentre RCT including 460
heterosexual couples starting IVF in Belgian fertility clinics.
IVF couples are randomised between an attention control
group or the PreLiFe programme for a period of 12 months
or until an ongoing pregnancy is confirmed by ultrasound.
The attention control programme includes a mobile
application with treatment information (ie, appointments
and medication instructions) in addition to standard care.
The PreLiFe programme includes a mobile application with
the same treatment information in combination with a
lifestyle programme. This new lifestyle programme includes
tailored advice and skills training on diet, physical activity
and mindfulness in combination with text messages and
telephone interaction with a healthcare professional trained
in motivational interviewing. The primary outcome of this
RCT is the cumulative ongoing pregnancy rate within 12
months after randomisation. Secondary outcomes include
changes in diet, physical activity, emotional distress, body
mass index, waist circumference, quality of life and other
reproductive outcomes including IVF discontinuation,
clinical pregnancy rate and time to pregnancy. Additionally,
partner support and the feasibility (use and acceptability) of
the PreLiFe programme will be evaluated in the intervention
group. Analysis will be according to intention to treat.
Ethics and dissemination This study has been approved
by the Medical Ethical Committee of the Leuven University
Hospital (Belgium) and the other recruiting clinics.

The findings of this RCT will be disseminated through
presentations at international scientific meetings and peer-
reviewed publications.

Strengths and limitations of this study
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» This is an adequately powered multicentre ran-
domised controlled trial.

» The development of the preconception life-
style (PreLiFe) programme was theory and
evidence based.

» Both partners are included as infertility is a condition
affecting couples.

» This is an open-label study, only the statistician is
blinded, which can be considered a limitation.

» Due to clinical practice, there is no fixed lead in
time free from in vitro fertilisation (IVF), leading for
some couples to little time to have an effect of the
PreLiFe programme before IVF.

Trial registration number NCT03790449; Pre-results.

INTRODUCTION

Infertility, defined as failure to achieve clin-
ical pregnancy after 12 months or more of
regular unprotected sexual intercourse,
affects 1 in 10 heterosexual couples and
about half of them seeks fertility treatment.’
Infertility and its treatment, including in
vitro fertilisation (IVF) with or without intra-
cytoplasmic sperm injection (ICSI), result
in considerable emotional and financial
burden.?® In Belgium, the IVF-success rate,
that is, a live born baby is approximately 50%
after 1year of treatment.*” However, during
this period, one out of three couples discon-
tinue IVF, mainly due to the IVF-related
burden.* ® Improving IVF-success rates and
reducing the burden of IVF are, therefore,
important research priorities for reproduc-
tive medicine.”
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One potential option for improving IVF-success rates
and reducing the burden of IVF is an interdisciplinary
developed lifestyle programme. Observational and inter-
ventional studies have recently shown that a healthy life-
style is not only beneficial for infertile patients’ general
health but also for their IVF-success rate and for reducing
IVF burden. More specifically, observational studies
showed that couples’ healthy diet, normal body mass index
(BMI) and moderate physical activity are associated with
increased IVF-pregnancy rates.*"” One non-randomised
controlled trial (RCT) reports improved diet, physical
activity and increased pregnancy rates in infertile women
receiving lifestyle education on diet and physical activity
in addition to IVE.'® Regarding personal well-being, two
meta-analyses of observational studies came to contradic-
tory conclusions on whether couples’ Eersonal well-being
is associated with their IVF outcome.'” ' A meta-analysis
of interventional studies recently concluded that psycho-
social interventions for couples undergoing IVF are effec-
tive, both in reducing emotional distress and in improving
IVF-pregnancy rates."” Psychosocial interventions focus-
sing on mindfulness are promising as it has recently been
shown to result in significant improvements in the fertil-
ity-related quality of life of women and in IVF-pregnancy
rates.”” A guideline of the European Society of Human
Reproduction and Embryology highlighted the impor-
tance of interdisciplinary support programmes, which can
be provided by all staff members during routine fertility
care.” So far, no lifestyle programme is offered routinely
to IVF couples and this results in one out of three couples
deciding for themselves to seek complementary therapy
outside of the fertility clinic, including lifestyle and/or
psychosocial support.”***

Mobile health (mHealth) as mode of delivery of support
programmes has been recognised by (inter)national poli-
cy-makers as a promising method for promoting healthy
behaviour in both the general population and couples
trying to conceive.” ™ A recent Dutch study showed that
a mHealth intervention, targeting among others diet and
physical activity of the population of reproductive age,
improved their lifestyle and pregnancy rate, especially if
both partners participated.'* * Nevertheless, no mobile
preconception lifestyle programme addressing both
infertile men and women and integrating advice on diet
and physical activity with mindfulness exercises is avail-
able in routine fertility care.

METHODS AND ANALYSIS
This protocol was based on the Standard Protocol Items:
Recommendations for Interventional Trials guidelines.?’

Aim

The PreLiFe-RCT aims to assess the effects of a new
mobile preconception lifestyle programme for couples
undergoing IVF, the PreLiFe programme. This RCT
hypothesises that following the PreLiFe programme
results in a higher cumulative ongoing pregnancy rate

(COPR) within 12 months as compared with an attention
control group.

Study design, setting and timing

The PreLiFe-RCT is a non-commercial RCT in which the
fertility clinics of the following five Belgian hospitals are
involved: University Hospitals Leuven, Antwerp University
Hospital, Imelda Hospital Bonheiden, General Hospital
Diest and General Hospital SintJan Bruges. Eligible
couples starting IVF are randomised (1:1 allocation ratio)
to the PreLiFe programme or to an attention control
group for a period of 12 months or until an ongoing preg-
nancy is confirmed by ultrasound at 12 weeks of gesta-
tional age. Recruitment started in January 2019.

Recruitment

The treating gynaecologist introduces the study to eligible
couples during the consultation prior to starting IVF.
Couples who are interested are referred to a researcher,
who explains the PreLiFe-RCT in detail and asks the
couples for written informed consent. The multicentre
set-up of the study ensures that a sufficient number of
participants can be included.

Inclusion criteria

Dutch speaking infertile heterosexual couples starting a
first IVF cycle (with or without ICSI; irrespective of the
IVF indication), in which the women are maximally 38
years old and in which both partners have a smartphone
are eligible.

Exclusion criteria

Couples, who were previously treated with IVF and/orwho
need preimplantation genetic testing or donor gametes,
are not eligible. In addition, couples are excluded if one
of the partners has special dietary requirements due to
among others bariatric surgery, coeliac disease or renal
disease and/or has movement constraints due to among
others cerebral palsy or hemiparesis.

Randomisation, blinding and treatment allocation

Block randomisation (stratified by clinic) with a 1:1 allo-
cation ratio of eligible, consenting couples is performed
with the aid of an online password-protected programme
to prevent disclosing the allocation sequence to recruiters.
In view of the nature of the intervention, this is an open-
label study where only the statistician is blinded.

Interventions

During the first 12 months after randomisation or until
an ongoing pregnancy is confirmed by ultrasound at 12
weeks of gestational age, participating couples receive
standard medical treatment, that is, IVF with or without
ICSI according to the local protocol of the participating
hospital and without guidance on lifestyle.

Both partners of couples randomised to the control
group additionally receive an attention control
programme, which mimics the amount of attention
received by the intervention group, but is thought not
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to have a specific effect.”® More specifically, the attention
control group receives a mobile application (app) with
treatment information detailing medication instructions
and planned appointments.

Both partners of couples randomised to the intervention
group additionally receive the new PreLiFe programme.
The PreLiFe programme has been developed at KU
Leuven, after following multiple steps for developing
complex health promotion interventions in line with
theory and evidence and after consulting patients and
healthcare professionals.” * The main theory followed
to improve healthy lifestyle behaviour is the self-deter-
mination theory, which requires meeting participants
need for autonomy, competence and relatedness.”
The PreLiFe programme includes a mobile application
(PreLiFe-app) with treatment information and tailored
advice and skills training on diet, physical activity and
mindfulness in combination with (ie, blended care) inter-
action with a healthcare professional, trained in motiva-
tional interviewing.” ** Regarding diet, the PreLiFe-app
focusses on improving food literacy, which is described
as an interrelated combination of knowledge, skills and
self-efficacy on food planning, selecting foods, food prepa-
ration, eating and evaluating information about food.****
Food literacy is an evidence-based model to develop a
lifelong healthy, sustainable and gastronomic relation-
ship with food. The PreLiFe-app tailors the dietary advice
and skills with the aid of a limited set of questions on
food literacy, resulting in tailored goals, tips and recipes.
Regarding physical activity, the PreLiFe-app focusses on
improving daily physical activity (at moderate intensity)
and reducing sedentary behaviour as advised by WHO.
The physical activity advice and skills training is tailored
based on a pedometer linked to the PreLiFe-app and a
limited set of questions on the PreLiFe-app, resulting in
tailored goals and tips. To improve personal well-being,
an evidence-based mindfulness programme is included in
the PreLiFe-app.”” *® The mindfulness exercises follow the
format and content of mindfulness-based stress reduc-
tion.**' Participants are instructed to select specific
guided exercises based on their own time schedule. The
advice and skills training of the different components
has different formats including: movies (animation and
talking heads), audio files, text supported by graphic
figures and photos. Blended care is implemented by
allowing couples to ask lifestyle-related questions via text
messages in the PreLiFe-app and couples receive a tele-
phone call every 3 months (1, 4, 7 and 10 months after
randomisation).

Outcomes, data collection and data management

The primary outcome of this RCT is COPR within 12
months after randomisation. The secondary biomedical
outcomes are: BMI, waist circumference, IVF discontin-
uation, clinical pregnancy rate and time to pregnancy.
The secondary outcomes in which changes are assessed
with patientreported outcome measures are: diet, phys-
ical activity, emotional distress and quality of life. In the

intervention group, partner support and the feasibility of
the PreLiFe programme (ie, use and acceptability) are
additionally evaluated. Table 1 describes outcomes, defi-
nitions of outcomes, methods of assessment and timings
of assessments for each outcome. Data are extracted
from medical records, self-administered online question-
naires, the PreLiFe-app or additionally assessed by the
researchers (ie, BMI and waist circumference). Local
researchers will enter all datain the Good Clinical Practice
(GCP) compliant Electronic Data Capture (EDC) plat-
form, ‘Castor EDC’.*? The combination of this web-based,
instantaneous electronic validation and regular on-site
monitoring safeguards quality and completeness of the
data.

Participant timeline

Figure 1 provides an overview of all PreLiFe-RCT
procedures from recruitment, until the end of the
study. Couples, who consented during their consulta-
tion prior to IVF, receive a PreLiFe-RCT intake on the
same day of their IVF intake. The PreLiFe-RCT intake
consists of the following elements: addressing questions
of couples about the study; collecting baseline measure-
ments, extracting patients’ medical and fertility-related
history from medical records; randomisation and config-
uring the PreLiFe programme. At baseline, 3, 6, 9 and
12 months after randomisation, the researcher sends a
link with self-administered online questionnaires on
lifestyle behaviour and partner support to participating
couples through email and through the mobile app. The
follow-up measurements of physical health including
height, weight and waist circumference are planned
about every 3 months, simultaneously with standard
appointments during fertility treatment. Reminders are
sent to participants to ensure attendance at follow-up
and prevent drop-out of the study. A deviation of 2weeks
before and up to 2weeks after the planned time of
measurement is allowed. IVF trajectories include two
different phases. Phase 1, where all couples undergo a
fresh IVF cycle and phase 2 with possible pregnancies,
follow-up frozen-thawed embryo transfer cycles (if avail-
able) and subsequent fresh cycles for which planning
differs in time for all couples (see figure 1). The course
and outcome of the treatment of the couples is extracted
from medical records by the researcher for a period up
to 12 months after randomisation. The study ends 12
months after randomisation or if an ongoing pregnancy
confirmed by ultrasound (at 12 weeks of gestational age)
occurs within 12 months after randomisation. All preg-
nancies (spontaneous and IVF pregnancies) conceived
within these 12 months are followed up until the 12 weeks
ultrasound scan. At the end of the study period, the feasi-
bility (use and acceptability) of the PreLiFe programme
will be assessed in the intervention group through self-ad-
ministered online questionnaires. App-based tracking
is used throughout the study to evaluate the use of the
PreLiFe programme. Participants can withdraw from
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Timing of assessments

Outcomes Definitions/methods of assessment Baseline 3 months 6 months 9 months 12 months Continuously

Background and Questions on background and general lifestyle behaviour. X X X X X
general lifestyle » Questions on smoking, alcohol use, supplement intake
behaviour and complementary therapy.

» Descriptive evaluation.

Physical activity International Physical Activity Questionnaire Short Form (IPAQ- X X X X X
SF).%!
P> Questions on duration and frequency of different
intensities of physical activity.
» Evaluation based on WHO recommendations.®®

Quality of life (QOL)  Fertility Quality of Life Tool (FERTIQOL) .>*%® x x X x x
» Questions on fertility-related QOL.
» Emotional, mind-body, relational and social subscales,
overall score: 0-100 (the higher, the better QOL).

Acceptability of A short version of the subjective quality subscale of the Mobile X
PreLiFe programme App Rating Scale (MARS).*’
: P Questions on the acceptability and subjective quality of
the PreLiFe programme.
> Descriptive evaluation+subjective quality: 0-10 (the higher
the better subjective quality of the PreLiFe programme).

Use of App-based tracking to evaluate the percentage of participants X X X X X
PreLiFe programme’ (couples) using the PreLiFe programme in combination

with a question on their motivation of (not) using the

PreLiFe programme.

Sociodemographic  Age; ethnicity; level of education; profession. X
background

Fertility history Duration of self-reported infertility; indication of infertility: X
male, female or mixed factor infertility; primary or secondary
infertility.

Clinical pregnancy A pregnancy diagnosed by ultrasonographic visualisation X
of one or more gestational sacs or definitive clinical signs of
pregnancy.®®
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Table 1 Continued

Timing of assessments

Outcomes Definitions/methods of assessment Baseline 3 months 6 months 9 months 12 months Continuously
Ongoing pregnancy A viable intrauterine pregnancy of at least 12 weeks duration X
confirmed on ultrasound scan.*®
IVF discontinuation ~ Couples who had quit IVF before the achievement of a X

pregnancy.®°

Outcomes measured Definition/specification
by the researcher

Body mass
index (BMI)

To estimate nutritional status. BMI is defined as a person’s X X X X X
weight in kilograms divided by the square of the person’s

height in metres (kg/m?).

Weight is measured when wearing light clothes and no shoes

on a calibrated scale

Height is measured without shoes on a stadiometer.

Waist circumference To estimate abdominal fat. X X X X X
Waist circumference is measured with a waist circumference
measuring tape according to international Standards for
Anthropometric Assessment.

*Only measured in the intervention group.
hCG, human chorionic gonadtropin; ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilisation.

the study at any time for any reason if they wish to do so
without any consequences on their IVF trajectory.

rates'® (4) data on the impact of a psychosocial interven-
tion on IVF-discontinuation rates* and (5) data on with-
drawal of fertility patients from lifestyle interventions.* **

Sample size Assuming a COPR of 50% in the control group*® and

A sample size for an intention-to-treat analysis of the

primary outcome (COPR) was calculated, in collaboration 63% in the intervention group dictates a sample size of

with a statistician from KU Leuven. The calculations were
based on literature from the field of reproductive medi-
cine regarding: (1) the optimistic, realistic and pessimistic
cumulative IVF-success rates in Belgium,*’ (2) the IVF-dis-
continuation rates in Belgium,® (3) data on the impact

230 couples per group or 460 couples in total (two-sided
test; power of 80% and alpha of 5%). The 13% increase in
COPR within the first 12 months after starting IVF is partly
expected by assuming improved IVF-success rates and
partly by assuming decreased IVF-discontinuation rates.

of a preconception lifestyle intervention on IVF-success =~ More specifically, a lifestyle programme targeting physical

Groups (Control & Intervention)

Participants and measurements moments Outcomes
ow 210w 3m 6m 9m o
0 Start IVF m 2 3 =
Baseline Follow-up Follow-up Follow-up
Measurements Measurements Measurements Measurements Measurements
Primary:

- Cumulative ongoing
~ pregnancy within 12

o months
3 Attention Control = standard care + mobile treatment information
° o = Secondary:
- (n=230 . |
N ] Wi el l, I - Lifestyle parameters
o f ) | (Diet, Physical
Couples —| PreLiFe @J First Not pregnant Activity, Emotional
Starting = | Study Embryo » (Continue Distress, BMI, Waist
IVF ;’ intake R transtar | treatment and nth Embryo transfer Circumference &
In Belgian “: (at IVF (ET) study) Qol)
fertility o | intake) - Partners’ Support
clinies :j A{ Intervention = standard care + mobile treatment info{mation + PreLiFe-programme © E :;;—:I:::nzf el
= (n=230
= IVF-couples) © © - IVFand )
> | Cj Reproductive
O outcomes
2 : B
@ Ongoing
— Pregnancy
£ v o (End of study)
Figure 1 Overview of PreLiFe-RCT. BMI, body mass index; IVF, in vitro fertilisation; QOL, quality of life; RCT, randomised

controlled trial.
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activity, diet and stress management increased the clinical
pregnancy rates of one IVF cycle from 19.2% to 46.1%."°
Regarding decreasing IVF-discontinuation rates, a cogni-
tive coping and relaxation programme had a tendency to
decrease the IVF-discontinuation rate within 12 months
from 15.2% to 5.5%." Calculations were performed
using PASS V.14 software.*

Data analysis

Analysis will be according to the intention to treat.
Descriptive statistics for baseline characteristics in the
two arms will be presented and the withdrawal rate from
the study will be assessed and compared between the two
arms. The primary outcome is COPR within 12 months
after randomisation. To calculate this, an ongoing preg-
nancy conceived within 12 months after randomisation
will be counted as a positive event, whereas IVF discon-
tinuation and absence of pregnancy will be counted
as a negative event. The COPR in both groups will be
compared using multivariate logistic regression models
with controlling for potential confounders such as age
and BMI. ORs with 95% CIs will be reported. A p<0.05 will
be used to determine statistical significance for the inter-
vention. Furthermore, cumulative incidences of ongoing
pregnancy and IVF discontinuation in the intervention
and control group will be described. Similar analysis will
be performed for binary secondary outcomes such as clin-
ical pregnancy. Additionally, we will evaluate changes in
lifestyle parameters including changes in the diet, phys-
ical activity, emotional distress, BMI, waist circumference
and fertility-related quality of life over time and we will
evaluate the differences between the intervention and
control group in these parameters. Mixed models for
repeated measurements (MMRM) will be used to evaluate
treatment, time and interactive effects on these secondary
outcomes. The determination of statistical significance
will not be central to the analysis of secondary endpoints,
yet nominal p values may be reported. Descriptive analysis
will be conducted on additional parameters measured
only in the intervention group, more specifically: partner
support and feasibility of the PreLiFe programme.
Regarding missing data, MMRM is used which is consis-
tent under the ‘missing at random’ assumption and
in line with the intention-to-treat principle.”® For the
primary outcome, we do not expect missing data.

Harms

Throughout the PreLiFe-RCT, all solicited and sponta-
neously reported adverse events and other unintended
effects of the PreLiFe programme or RCT will be collected,
assessed, reported and managed according to GCP.

Patient and public involvement

For the development of the PreLiFe programme and
the PreLiFe-RCT, we applied a human-centred design,
consulting both patients and healthcare professionals.
Additionally, an advisory committee has been installed
from the start of the development of the project and

includes representatives of the Belgian patient association
‘De Verdwaalde Ooievaar’ and of the ‘Belgian Society for
Reproductive Medicine’.

DISSEMINATION

Confidentiality of the participant’s data is ensured by
using participant IDs rather than identifiable information
in the data set (ie, coding) and by storing the document
linking the IDs to the identifiable information separately.
Only researchers from the study have access to the coded
data.

The findings of this RCT will be disseminated through
presentations at international scientific meetings and in
peer-reviewed publications in accordance with academic
standards. The participating sites are not allowed to
publish any data or results from the study prior the multi-
centre publication. Authorship to publications will be in
accordance with the requirements published by the Inter-
national Committee of Medical Journal Editors, in accor-
dance with the requirements of the respective medical
journal and according to the KU Leuven Publication
Policy. We do not intend to collaborate with a medical
writer.

DISCUSSION
The PreLiFe-RCT examines a novel preconception life-
style programme for couples undergoing IVF, including
tailored advice and skills training on diet, physical activity
and mindfulness, in a mHealth format combined with
motivational interviewing via text messages and tele-
phone interaction. This PreLiFe programme is theory
and evidence based and has been developed system-
atically.” 7 Besides examining a novel lifestyle inter-
vention for couples undergoing IVF, with the potential
of low-cost widespread implementation, this RCT has
several strengths. First, this RCT has adequate power,
which is enabled by the multicentre setting. Second,
this RCT includes couples rather than individuals in the
light of the evidence that addressing couples in lifestyle
interventions provides extra support and maximises
compliance.25 8 Third, this RCT has an attention control
condition rather than standard care.”® This RCT has also
some potential limitations. A limitation, which is inevi-
table due to the nature of the intervention, is that this
is an open-label study where only the statistician could
be blinded. A second potential limitation is that due to
clinical practice, the PreLiFe programme is offered right
before the start of IVF without a fixed lead in time free
from IVF. This leads for some couples to little time to
follow the PreLiFe programme and improve their lifestyle
before their first IVF cycle. However, we will capture the
time between offering the PreLiFe programme and start
of IVF. Finally, publishing this protocol outlines our effort
to limit the risk of bias in our RCT.

With this RCT, we expect to demonstrate the added
value of a mobile preconception lifestyle programme for
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reproductive and lifestyle outcomes in couples under-
going IVF. If this RCT proves that our lifestyle programme
is effective, lifestyle support programmes should be imple-
mented in standard care in each fertility clinic.
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