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ABSTRACT

Introduction Women with obesity are at a higher

risk of infertility as well as gestational and neonatal
complications. Lifestyle changes are universally
recommended for women with obesity seeking fertility
treatments, but such intervention has only been assessed
in very few robust studies. This study’s objectives are
therefore to assess the clinical outcomes and cost-
effectiveness of an interdisciplinary lifestyle intervention
(the Fit-For-Fertility Programme; FFFP) targeting women
with obesity and subfertility in a diverse population.
Methods and analysis This pragmatic multicentre
randomised controlled trial (RCT) will include 616 women
with obesity (body mass index >30kg/m? or >27 kg/m?
with polycystic ovary syndrome or at-risk ethnicities)
who are evaluated at a Canadian fertility clinic for
subfertility. Women will be randomised either to (1) the
FFFP (experimental arm) alone for 6 months, and then in
combination with usual care for infertility if not pregnant;
or (2) directly to usual fertility care (control arm). Women
in the intervention group benefit from the programme

up to 18 months or, if pregnant, up to 24 months or the
end of the pregnancy (whichever comes first). Women
from both groups are evaluated every 6 months for a
maximum of 18 months. The primary outcome is live
birth rate at 24 months. Secondary outcomes include
fertility, pregnancy and neonatal outcomes; lifestyle

and anthropometric measures; and cost-effectiveness.
Qualitative data collected from focus groups of participants
and professionals will also be analysed.

Ethics and dissemination This research study has been
approved by the Research Ethics Board (REB) of Centre
intégré universtaire de santé et des services sociaux

de I’Estrie—CHUS (research coordinating centre) on

10 December 2018 and has been or will be approved
successively by each participating centres’ REB. This
pragmatic RCT will inform decision-makers on improving
care trajectories and policies regarding fertility treatments
for women with obesity and subfertility.

Trial registration number NCT03908099.
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Strengths and limitations of this study

» This study has a strong design: a multicentre, two-
arm, parallel pragmatic randomised controlled trial
comparing the Fit-For-Fertility Programme to usu-
al fertility care, using quantitative and qualitative
assessments.

» The primary study outcome of live birth rate at 24
months, and the main secondary outcomes of fer-
tility outcomes and pregnancy or neonatal compli-
cations, are strong clinical outcomes pertinent for
patients. The study will also provide valuable infor-
mation on potential cost-effectiveness for individu-
als and the healthcare system.

» Early involvement of engaged patients, key decision-
makers from each province, directors of fertility
clinics, as well as professional and public health
associations will increase the feasibility of the trial
and the potential impact and use of the findings to
influence policies and priorities of institutions and
governments.

» It is not possible to blind the intervention and data
collection since the tested intervention is a lifestyle
programme, but the study’s primary outcome of life
birth is a robust clinical outcome that is not suscep-
tible to bias.

» Self-reported questionnaires may introduce de-
sirability or recall biases, but the study uses tools
validated in such setting and these biases should be
similar in the intervention and control groups.

Protocol version: 1.1, 13 April 2019

INTRODUCTION

Women with obesity and infertility

Infertility affects approximately 10%-15%
of couples in Canada and the rest of North
America.! According to the International
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Glossary on Infertility and Fertility Care, infertility is ‘a
disease characterised by the failure to establish a clin-
ical pregnancy after 12months of regular, unprotected
sexual intercourse or due to an impairment of a person’s
capacity to reproduce either as an individual or with his/
her partner’.” For the purpose of this study, subfertility
is defined as an infertility with a reasonable probability
of spontaneous pregnancy without medical intervention,
which excludes couples with sterility or severe infertility
(such as bilateral irreversible tubal factor or severe male
factor). Medically assisted reproduction (MAR), including
ovulation induction, ovarian stimulation, intrauterine
insemination and assisted reproductive technology
(ART)? are part of the current clinical management of
infertility and have become more and more used and
effective in helping infertile couples to achieve a preg-
nancy.” Unfortunately, these procedures are costly and
carry risks for both women and infants. These risks can
occur at different stages of ART: ovarian stimulation
(ovarian hyperstimulation syndrome, thromboembo-
lism and ovarian torsion), oocyte retrieval (infection and
bleeding) and early pregnancy (ectopic or heterotopic
pregnancy, and multiple gestations®). Although these
risks are rare, they can have significant consequences.
Furthermore, some studies have suggested that ART
procedures may have negative neonatal consequences,
such as higher frequencies of alterations in DNA methyl-
ation patterns associated with DNA imprinting disorders
in children conceived through ART.”

Obesity (defined operationally as a body mass index
(BMI) >30kg/ m?®), is a known modifiable risk factor asso-
ciated with female infertility” and the population affected
worldwide is high enough for obesity to be recognised as
a global epidemic by the WHO since 2000.® The preva-
lence of obesity has been estimated to be as high as 30%
in Canadian and 38% in American populations, respec-
tively.” More precisely, 21% of Canadian women of repro-
ductive age had obesity in 2015." Women who plan to
get pregnant are currently more likely to be affected
by obesity,!" which can significantly affect their fertility.
For instance, a very large cohort study including more
than 40000 couples estimated that women with obesity
display a 78% higher risk of having infertility compared
with women with a normal BMI (18.50-24.99 kg/mQ) (OR
with 95% CI: 1.78 (1.63 to 1.95))." Women with obesity
are also more likely to develop polycystic ovary syndrome
(PCOS), which is the leading cause of anovulatory infer-
tility, affecting 6%—-10% of women of childbearing age."”
Furthermore, a higher BMI has been associated with
reduced pregnancy rates even in women with ovulatory
cycles, equating to a 4% decrease in pregnancy rate per
kg/m2 of BMI increase in women with a BMI >29 kg/mQ.14

Moreover, studies assessing MAR procedures have
reported that women with obesity: (i) require higher
doses and a longer duration of clomiphene'” and gonad-
otrophins'®™? to achieve ovulation, (ii) display a lower
pregnancy rate per cycle' and (iii) are at a higher risk
of cycle cancellation'®'® and miscarriage.””*' Obesity also

increases the risk of complications during pregnancy,
such as gestational diabetes, pre-eclampsia, caesarean
section and intrauterine death.”* In keeping with the
Developmental Origins of Health and Disease paradigm,
maternal pre-pregnancy BMI and excessive gestational
weight gain are consistently associated with the early
development of obesity and diabetes in the offspring.**
Obesity in childhood is closely linked to adult obesity,* *°
perpetuating the intergenerational cycle of obesity.”"29
Adopting a healthy lifestyle before conception and
restoring a healthy metabolic environment early during
pregnancy likely represents the best approach to break
the vicious circle of intergenerational propagation of
obesity and diabetes.

Accordingly, targeting women with obesity prior to
conception may be essential to reduce the burden of
infertility and MAR costs, as well as obesity and cardiomet-
abolic diseases in our societies.

Infertility management in women with obesity seeking fertility
treatments

To prevent the adverse effects of obesity on female fertility
and on gestational and neonatal health, many organisa-
tions have recommended that women with obesity should
be assisted, before conception, to lose weight (5%-10%
of their initial weight) and adopt a healthy lifestyle, and
maintain that healthy lifestyle during pregnancy.’™
Results from a recent systematic review support lifestyle
modification prior to ART in women with overweight
or obesity.34 The authors pointed out that despite the
lack of randomised controlled trials (RCTs) in the area,
pre-conception weight loss in women with overweight
or obesity can help improve fertility and pregnancy
outcomes. Out of the seven RCTs assessing non-surgical
methods of weight loss, including some form of life-
style intervention, the most methodologically rigorous
study was a RCT published in the New England Journal
of Medicine in 2016.” This study compared 287women
with obesity and subfertility who were randomised to a
6-month structured lifestyle intervention (including six
outpatient visits and four telephone consultations with a
nurse or dietician) and 285women assigned to prompt
fertility treatments. The lifestyle intervention lasted only
6months and was not continued during fertility treat-
ments or pregnancy. After a follow-up of 24months,
the lifestyle programme did not improve the live birth
rate, but resulted in a significant increase in the rate of
spontaneous pregnancies (rate ratio (95% confidence):
1.61 (1.16 to 2.24)) and reduced the need for fertility
treatments (rate ratio (95% confidence): 0.78 (0.70 to
0.86)).% In a follow-up article, the same group of authors
observed, from a hospital perspective, an incremental
cost-effectiveness ratio (ICER) of €15845 per additional
point of percentage in the healthy live birth rate resulting
from the lifestyle programme compared with usual care.
The authors concluded that their intervention may be
deemed as cost-effective, especially for longer follow-up
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timelines, in anovulatory women, women who completed
the study or women >36years of age.”’

Interestingly, in a survey asking women with obesity or
overweight and considering pregnancy if they were inter-
ested in adopting a healthier lifestyle prior to conception,
91% reported their willingness to participate in a lifestyle
programme.”™ However, despite the patients’ motivation
and the international recommendations to encourage
women to optimise their lifestyle before starting fertility
treatments, most women with obesity do not have access
to such targeted lifestyle programmes integrated within
their fertility care. Therefore, our objective is to give these
women access to the Fit-For-Fertility Programme (FFFP),
an interdisciplinary lifestyle intervention, integrated into
the fertility clinic care pathway. This programme supports
participants in adopting sustainable healthy behaviours,
in pre-conception, throughout fertility treatments and
during pregnancy. In response to the national priority to
improve the quality and costs of reproductive and peri-
natal care established by our Canadian network on reproduc-
tive and maternal health of women with obesity and infertility,
we will conduct a multicentre RCT assessing the FFFP in
women with subfertility and obesity.

Research question and hypotheses

For this RCT, our research question is: Compared with
usual care, does the FFFP cost-effectively improve (i) the
live birth rate and other fertility outcomes and (ii) preg-
nancy and neonatal outcomes, in women with obesity and
subfertility who seek fertility treatments. We hypothesise
that in comparison to prompt initiation of usual fertility
care, participation in the FFFP, alone for 6 months and
then in combination with usual care for infertility, will:
(1) improve the fertility of women with obesity, (2)
reduce costs associated with fertility treatments and (3)
decrease the occurrence of some complications related
to maternal weight during the pregnancy and for their
offspring.

Study objectives

The primary objective of this study is to assess the effective-
ness of the FFFP on fertility outcomes in a diverse Cana-
dian population of women with obesity and subfertility
who are seeking fertility treatments. Secondary objectives
are to assess the FFFP’s (1) cost-effectiveness, primarily in
terms of costs per live birth, as well as other measures of
the programme’s costs and effectiveness measures, and
(2) impacts on maternal and neonatal health.

METHODS AND ANALYSIS

Study design

This study is a multicentre, two-arm, parallel pragmatic
RCT comparing the FFFP to usual fertility care, using
quantitative and qualitative assessments (ClinicalTrials.
gov). More specifically, we developed a pragmatic
RCT based on the PRECIS-2 (PRagmatic-Explanatory
Continuum Indicator Summary) principles,39

Patient and public involvement

Our study relies on the early and regular involvement of
engaged patients, knowledge users and decision-makers
to ensure their appropriation of the results. Policymakers
and professional or patient organisations of all relevant
provinces provided their support to the project and part-
nered with the research team to facilitate the feasibility
of the trial and dissemination of the results. Importantly,
three patient organisations partnered with our team and
provided strong support letters: Obesity Canada, the
Association des couples infertiles du Québec and Conceivable
Dreams. Engaged patients have been implicated early
in the development of this protocol to ensure that the
results will be relevant for the target population and that
the methods are appropriate for the participants. Two
previous participants from the pilot study conducted in
Sherbrooke are acting as engaged participants and have
participated in each step of the trial’s development.
Before submission of the grant proposal to the funding
agency, they approved the study’s research question and
its general objectives, as well as the acceptability of the
intervention and the burden of research visits. Thereafter,
they were regularly consulted by the Sherbrooke research
team, and they partnered with the team during dedicated
research meetings. Among other contributions, they have
given precious input regarding recruitment approaches,
data collection tools and timing, intervention upgrades
from the pilot study, as well as participants’ newsletters.
Other fertility clinics have committed to include one or
two engaged patients, who will participate at research
meetings at each site.

Engaged patients and patient organisations will also
be instrumental in disseminating the trial’s results to the
public, in particular young women with obesity and those
with infertility. This will be performed through patient
organisations’ network, social media, as well as lay public
press conferences and ‘Café scientifique-like activities
in which our engaged patients will be implicated. Such
involvement of decision-makers and patients increases
the potential impact on the public and scientific commu-
nities, and the use of the study’s findings to influence
policies and priorities of institutions and governments.

Setting and recruitment

The study will be conducted in seven Canadian fertility
clinics from coast to coast and in an ethnically diverse
population of women: Olive Fertility Centre in Vancouver
(British-Columbia), with its Asian population; Mount
Sinai Hospital in Toronto (Ontario) and Centre hospitalier
de U'Université de Montréal, with large multiethnic commu-
nities; Centre hospitalier universitaire de Sherbrooke (CHUS)
and Centre hospitalier universitairve de Québec de U'Université de
Laval (CHU de Quebec-UL) (Quebec), which are smaller
centres with mainly a Caucasian population; and Atlantic
Assisted Reproductive Therapies Clinic in Halifax (Nova
Scotia) that has a Caucasian and Afro-American popula-
tions. We are also in the process of recruiting a seventh
centre, ideally in the province of Manitoba.
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Potentially eligible patients can be approached in one
of two ways: (1) by a member within their circle of care
(nurse, physician, receptionist, etc) who then provides
contact info to research staff, or (2) by responding to
an advertisement indicating their interest to learn more
about the study. Written informed consent (see online
supplemental material) is obtained individually for each
patient during the baseline research visit (V0), after a
full explanation of the study’s protocol and answers to
the patient’s questions by the research staff, and before
any data collection or study procedures. The following
screening and baseline data are obtained during this
visit: eligibility assessment (inclusion/exclusion criteria),
medical history, concomitant medications, patient demo-
graphics and a baseline evaluation of study outcomes.
Eligibility is confirmed by the site investigator before
randomisation.

Participant eligibility

Patients who meet the following inclusion criteria can

participate in the study:

1. Being infertile, defined as (a) failure to achieve a clini-
cal pregnancy after 212 months of regular unprotected
sexual intercourse, (b) not conceiving after having at-
tempted >6 months in women with irregular menstrual
cycles or 235 years of age; or (c) women with an estab-
lished cause of infertility;

2. Aged between 18 and 40years (since initiation of fertil-
ity treatments should not be delayed in women above
40 years of age); and

3. With obesity (BMI >30kg/m” or 27kg/m2 for Asian
and Latin American, based on WHO 2004™), or with
a BMI 227kg/m2 for women with PCOS. These wom-
en display the metabolic consequences of non-PCOS
women with obesity at a lower BMI, and benefit more
from lifestyle modifications.

Women presenting at least one the following exclusion
criteria will not be eligible to enrol in the study:

1. Any uncontrolled medical or mental condition that
contraindicates fertility treatments, based on clinical
judgement of the fertility specialist;

2. Natural conception is impossible or highly unlikely
(eg, bilateral tubal factor, severe male factor defined
as a total motile sperm count <5million on the most
recent partner’s seminal analysis), where the only in-
dicated MAR procedures are in vitro fertilisation or
donor sperm insemination (this exclusion criteria de-
fines subfertility, such that only subfertile couples are
enrolled);

3. History of recurrent spontaneous abortions (>2 mis-
carriages at less than 22weeks of gestation), with evi-
dence of conception (such as positive f-human chori-
onic gonadotropin (hCG)), within the last 12 months
(since these women are more likely to have a defect
that cannot be improved by lifestyle);

4. Previously diagnosed uncontrolled eating disorder or
major depression that would contraindicate the initia-
tion of a lifestyle intervention;

5. A high level of depressive state, as determined by a
score for depression on the Hospital Anxiety and De-
pression Scale >15,*' ** which is not a diagnostic of de-
pression but would also contraindicate the initiation of
a lifestyle intervention;

6. Planning for or history of bariatric surgery, which
would confound the impact of the lifestyle interven-
tion tested;

7. Planning for or engaging in another lifestyle interven-
tion that would be similar to the intervention tested,
for example, including individual visits every 8weeks
or less, which would also confound the impact of the
FFFP;

8. Inability to understand the language in which group
sessions are provided in the participating centre, that
is, French in the province of Quebec and English in
other provinces; and

9. Unable to attend research visits at the participating
centre for the next 18 months.

Randomisation
Randomisation to the FFFP or control group occurs
after completion of the VO and the eligibility assessment.
Group allocation is concealed using online computerised
randomisation using REDCap (Research Electronic Data
Capture tool hosted at the Université de Sherbrooke)*’
with permuted blocks of variable block sizes (2-6),
stratified by centre and PCOS status (yes/no). PCOS is
an important potential confounder or modifier since
it decreases fertility and may affect the response to the
lifestyle intervention.'” The randomisation list has been
generated by an independent statistician and participants
are randomised in one of two arms using a I:1 ratio.
The randomisation process is initiated by the site investi-
gator or delegate who accesses the web-based system and
confirms patient’s eligibility and informed consent. The
patient’s unique study identifier and open-label study
treatment allocation is then automatically and electron-
ically delivered to the local site investigator or delegate.
Following randomisation, the research staff informs
the fertility care team of the patient’s allocation group.
On the one hand, if the participant is randomised to the
control group, the fertility care team is informed that their
patient can undergo fertility treatments immediately,
according to their usual care. On the other hand, if the
participant is randomised to the intervention group, the
fertility clinic will be notified that the patient has to post-
pone any MAR procedures for the following 6 months,
during which the patient is enrolled in the FFFP. At the
end of this first 6-month period, if the participant failed
to conceive, the research staff informs the fertility clinic
team that the participant can now undergo usual fertility
care, in combination with the FFFP.

Interventions

Control arm

Participants randomised to the control group are
provided immediate access to the usual fertility care, as
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recommended by their fertility specialist, for a maximum
of 24months. This may include lifestyle counselling by
their fertility specialist and usual fertility treatments.
Since this is a pragmatic trial, they may undergo any
lifestyle approaches or consult any professionals they
want on their own, but are discouraged to engage in a
lifestyle programme similar to the FFFP, as they agreed
when recruited for the study, in order to avoid such an
important contamination between intervention arms.

Experimental arm

Participants randomised to the intervention group follow
the FFFP alone for the first 6 months, then in combination
with usual fertility care for an additional 12 months if not
pregnant. After these 18 months, usual fertility care can
continue to be provided alone for a maximum follow-up
of 24 months. The FFFP is also provided throughout
gestation for participants who achieve a successful preg-
nancy. Accordingly, the lifestyle programme is provided
for a maximum of 18 months if there is no pregnancy, or
otherwise, up to the end of pregnancy or to a total study
follow-up of 24 months (whichever comes first).

The FFFP was initially developed based on 2007 Cana-
dian clinical practice guidelines** and the approach
implemented by our group at the CHUS obesity clinic,"
and was then improved and adapted based on the expe-
rience gained from our completed pilot study™ and its
focus groups. This intervention is aimed at supporting
participants to implement progressive and sustainable
lifestyle changes. Participants attend 30-min individual
sessions with a dietitian and a kinesiologist, respectively,
every 6weeks for the first 6 months, then every 8 weeks for
the following 6 months and then every 12weeks until the

end of the treatment period. These individual meetings
take place in person with the participant, or virtually using
an authorised system of telemedicine in the event that
face-to-face meetings are not possible (eg, due to public
health rules such as during the COVID-19 pandemic).
Personal remote contact (eg, by phone, email) is offered
between in-person meetings. Patients are guided by the
dietitian and kinesiologist to formulate SMART goals
(Specific, Measurable, Attainable, Realistic and Timely) A
These professionals are trained in evidence-based motiva-
tional communication skills,48 with emphasis placed on
how to arm women with the knowledge, motivation and
skills to achieve sustainable lifestyle changes. To ensure
equitable delivery of the intervention, we will implement
an internal quality control and training process. There-
fore, after receiving training in motivational communica-
tion by our leading expert (KL), each professional will
audio-record their first three individual meetings. These
recordings will be evaluated by an expert in motivational
communication using a coding scheme to verify fidelity.
Feedback regarding the professional’s application of
motivational communication techniques will be provided
as needed, and additional recordings may be necessary
based on the trainer’s assessment. After 6 and 12 months,
three more individual sessions are recorded and used to
analyse the quality and fidelity of the intervention from
a research perspective. Consent for recording individual
meetings is a specific question in the informed consent
form and participants have the opportunity to revoke
their agreement at any time during the course of their
participation in the study.

Table 1 Topics of the Fit-For-Fertility’s interactive workshops and physical activity sessions

Interactive workshops

Physical activity sessions

Sessions (45min) (45min)
1 “Let’s get going! Follow the Guide!” “A step in the right direction!”
Introduction to the Canadian Food Guide Walking for fitness (outdoors)
2 “Finding balance” “Stay active... even at home!”
Changes that pay off Weight training exercises at home
3 “Taking charge of your environment” “Step-by-Step!”
The act of eating Step aerobics class
4 “Listening to your body...” “Bulk up your health!”
Feeling hungry and feeling full Muscle building with an elastic band and exercise ball
5 “The label says it all” “Stay Zen!”
Food labels Initiation to yoga
6 “Planning is the key!” “Cardio-muscular walking!”
Meal planning Combined weight training and walking (outdoors)
7 “Thinking about it isn’t enough!” “Short circuit!”
Change process and motivation Circuit fitness
8 “Breathe in, breathe out!” “Groove it out!”

Sleep, alcohol and tobacco

Aerobic dancing class
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Participants also benefit from weekly group sessions
divided into two parts of 45min each®® (see table 1 for
group sessions’ topics): (1) Workshops that cover eight
different topics addressing nutritional aspects and rele-
vant healthy lifestyle habits (alcohol, tobacco and motiva-
tional issues) and (2) Supervised classes of physical activity
where 1 of 8 different types of exercise are practiced.
Women are invited to participate in group sessions every
week throughout the study, but are required to attend
all eight different sessions within the first 6 months. The
spouses are highly encouraged to participate in all activ-
ities, as lifestyle modification is also important for the
partner to improve a couple’s fertility.* >’

For women with a confirmed pregnancy, our team
schedules a meeting to set new lifestyle objectives specific
to pregnancy to promote a healthy pregnancy including
optimal gestational weight gain based on the Institute
of Medicine guidelines.”’ This meeting can take place
during a regular intervention meeting or during the first
research pregnancy visit (PV1), whichever comes first.

Data collection

As illustrated in figure 1, research evaluation visits take
place in both groups at baseline and every 6 months for
a total of 18 months if no pregnancy occurs. Women who
become pregnant within the first 18 months of follow-up
are met at the beginning of their pregnancy (PV1) and
at 24-28weeks of pregnancy (PV2) for measures (see
figure 1). Women who become pregnant after 18 months
of follow-up do not undergo research visits during their
pregnancy. Data collection and measures during these
research visits are detailed in table 2.

Participants are instructed to contact the study team
between visits or phone calls if they become pregnant or
if any relevant situations occur (eg, miscarriage, accident,
moving, changing phone number). Importantly, all clin-
ical outcomes are ascertained with participants and their
medical records 24 months after participants’ rando-
misation, regardless of the timing of their last research
visit and the occurrence of a pregnancy. Pregnancy and
neonatal outcomes occurring 24 months after randomis-
ation will not be included in the primary analysis, but are
recorded for secondary analyses.

Outcome measures and their assessment

Fertility outcomes

The primary outcome is the cumulative incidence of live
birth at 24 months. Secondary fertility outcomes are also
collected from medical records at 24 months and include:
the rate of biochemical pregnancy (confirmed by a posi-
tive serum B-hCG), ongoing confirmed pregnancy (viable
pregnancy at 210 weeks of gestation), spontaneous miscar-
riage of a confirmed pregnancy (<22 gestational weeks),
multiple gestation, spontaneous pregnancy, pregnancy
following MAR procedures, doses of fertility medications,
number of MAR and/or ART cycles, number of embryo
transfers and complications due to MAR procedures.

Pregnancy outcomes (all secondary outcomes)

Total gestational weight gain, calculated by subtracting
weight at the research visit closest to the onset of preg-
nancy from the last weight available in the antenatal
record. Weekly gestational weight gain, calculated by
dividing total weight gestational gain by the number of
weeks between the first and last measure of weight. Preg-
nancy complications, which are retrieved from medical
records, include gestational diabetes, gestational hyper-
tensive disorders, thromboembolism, preterm birth, late
fetal loss, stillbirth and postpartum hospital stay >7 days.

Neonatal outcomes (all secondary outcomes)

Birth weight, Apgar scores, hypoglycaemic episodes,
hyperbilirubinaemia, birth trauma, admission to neonatal
intensive care unit and neonatal death (up to 28 days of
life), which are retrieved from medical records.

Anthropometric measures and vital signs (all secondary outcomes)
Anthropometric measures are collected at each research
visit. Weight is measured with a standard calibrated scale
and height is measured with a stadiometer, based on the
models available at each centre. Foot-to-foot bioelectrical
impedance analysis technology is used to estimate the
percentage of fat mass and fat free mass’® in most, but
not all centres (models depend on each centre). Waist
circumference measurement is done with a measuring
tape according to the National Institutes of Health.””
Heart rate and blood pressure are measured after a 5min
rest period in a sitting position. Two measurements are
taken for waist circumference and vital signs, with the
average being used for analyses.

Endocrine and metabolic blood markers (all secondary outcomes)
A blood sample is taken at each research visit to measure
different hormonal and metabolic biological markers:
luteinising hormone, follicle stimulating hormone,
thyroid-stimulating hormone, prolactin, -hCG, serum
progesterone, androstenedione, estradiol, total and calcu-
lated free testosterone, sex hormone-binding globulin,
glycated haemoglobin, total cholesterol, triglycerides,
high-density lipoprotein cholesterol, low-density lipo-
protein cholesterol, cholesterol ratio, glucose, alanine
aminotransferase and creatinine (at initial research visit
only). All markers are assessed at local laboratories, since
they are clinically indicated. Additional plasma samples
are shipped to CHUS and stored for future analyses
relevant to this study’s objectives, when further funding
becomes available.

Lifestyle outcomes (all secondary outcomes)

Lifestyle outcomes are assessed at each research visit.
Nutritional intake is evaluated using the validated web
version of the Food Frequency Questionnaire (FFQ web),
referring to the patient’s nutritional consumption of the
last month. This questionnaire enables to extract data
on specific food groups and micronutrients or macro-
nutrients. This questionnaire has been shown to have a
moderate validity and a good reproducibility for assessing
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Integrated knowledge translation

Figure 1

Seven fertility clinics across Canada
(Olive Fertility Centre, Mount Sinai Hospital, CHUM, CHUS, CHUQ, Atlantic
Assisted Reproductive Therapies and Heartland Fertility Clinic)

Patient recruitment (n = 616 female and 285 male)
(53 to 102 patients/fertility clinic)

V0: Baseline data collection
(same as V6, V12 and V18, and VP1 and VP2)
Nutrient intake, physical activity behaviors, energy expenditure, fithess
level, other lifestyle, readiness for change, quality of life, anthropometric
measures, fasting blood sample, cost questionnaires, chart review

Randomisation

/\

Intervention (n = 308)

Lifestyle program without fertility
treatments

|

V6: Data collection (6 months)
Lifestyle progralm with fertility
treatnlents
V12: Data collection (12 months)
Lifestyle progralm with fertility

treatrlents

V18: Data collection (18 months)
||
Standard fertility treatments alone

Control (n = 308)

Standard fertility treatments

.

V6: Data collection (6 months)

Standard fertility treatments

|

V12: Data collection (12 months)

I
Standard fertility treatments

|

V18: Data collection (18 months)

I
Standard fertility treatments

1 ......................................................................... e J

Open access

Pregnancy —l

PV1: Data
collection
(beginning of
pregnancy)

“«— Miscarriage

PV2: Data
collection
(24-28 weeks
of pregnancy)

At 24 months: Review of medical records for fertility, pregnancy and neonatal outcomes; Medical
history; Blood test results; and Evaluation of health-related costs

Assessment of satisfaction and Focus groups

Data analyses (Primary: Intent-to-treat)

End-of-grant knowledge translation

universitaire de Québec; CHUS, Centre hospitalier universitaire de Sherbrooke.

Fit-For-Fertility’s study flowchart. CHUM, Centre hospitalier universitaire de Montréal; CHUQ, Centre hospitalier
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Table 2 Research visits and data collected

Vo V6 V12 V18 PVA PV2

Informed consent (]
Physical examination (anthropometry, blood pressure and heart ) ) ) ) () ®
rate)
Concomitant medications () ( J (] o [ J o
Blood sample

Fasting levels of sex steroids o o [ ([

FSH, LH o () o [

TSH () () [ o () [ )

Prolactin () () (] (]

B-hCG [ [ ) [ ] { ([

ALT [ o [ ([ [ [

HbA1c () ) [ () ([ [

Glucose o ([ (] ([ [ o

Lipids () o (] [

Creatinine ([ J

Extra samples shipped to the coordinating site (Sherbrooke, () () () o o o

Quebec)
Initial Medical Questionnaire )
Actual Health Status Questionnaire o () () ([ J (
FertiQoL () o o o
HADS () ) [ { ([ ] [ ]
IPAQ [ () [ ) [ o
Readiness to Change Questionnaire () ) () () o ()
PSQl o o [ ] ([ [ [ ]
Socio-demographic Questionnaire ®
Patient’s Costs Questionnaire o (] o [ o
SF-6D V.2 () o () o ([ [
FFQ web [ o [ ] ] [ J [
Fitbit & Fitbit Journal () o [ o ([ [
6-minute walking test () o o [ [
Participant’s Satisfaction Questionnaire ® ()
AEoSI and SAE review o ([ ([ o [ [

AEo0SI, adverse events of special interest; ALT, alanine aminotransferase; FertiQoL, Fertility Quality of Life questionnaire; FFQ, Food
Frequency Questionnaire; FSH, follicle-stimulating hormone; HADS, Hospital Anxiety and Depression Scale; HbA1c, glycated haemoglobin;
IPAQ, International Physical Activity Questionnaire; LH, luteinising hormone; PSQI, Pittsburgh Sleep Quality Index; PV1, first pregnancy
research visit (beginning of pregnancy); PV2, pregnancy research visit at 24-28 weeks of gestation; SAE, serious adverse events; SF-6D V.2,
Short Form-6 Dimensions — version 2; TSH, thyroid-stimulating hormone; VO, baseline research visit; V6, V12, V18, research visits at 6, 12 and
18 months post-randomisation, respectfully; B-hCG, human chorionic gonadotropin.

nutrient intakes in healthy adults.”* Participants complete
the questionnaire at the research centre at their first
research visit to ensure good understanding of the ques-
tions. For subsequent research visits, participants have
the possibility to receive a link to complete the FFQ web
electronically from home. Sleep duration and quality are
evaluated by the Pittsburg Sleep Quality Index question-
naire, which has been shown to have a strong reliability

and validity, as well as a moderate structural validity in
the context of screening for sleep dysfunction.” The
International Physical Activity Questionnaire—short
version—is used to assess physical activity practice over
the past 7days: it was shown to have a good repeatability
of data and is as reliable as other self-administered phys-
ical activity questionnaires.”® Furthermore, participants
are asked to wear after the research visit a Fitbit Flex 2
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monitor during seven consecutive days, 24 hours/day, in
order to objectively assess physical activity levels (energy
expenditure, number of steps, distance walked, time
spent being inactive, lightly active, active and very active),
as well as sleep data (minutes spent asleep, awake and
restless (when moving while sleeping)). Fitbit devices
have been shown to accurately estimate the daily number
of steps and the time spent in bed and sleeping, while
overestimating the time spent doing highly intense activ-
ities.”” However, data extracted will be mainly used to
assess the change of physical activity levels and sleep over
time and not whether physical activity recommendations
are met. This estimation bias should be consistent at each
measurement time point and will be adjusted for base-
line measures. The participant’s physical fitness level is
assessed using the 6-minute walk test, which has shown
to be a simple, safe and low-cost test to assess the effect
of an intervention on the physical performance and walk
capacity beyond weight loss.”® Other lifestyle habits, such
as alcohol, tobacco and drugs consumption, are measured
by a study-specific self-reported questionnaire.

Quality of life (secondary outcome)

Participants’ quality of life specifically related to infertility
and its treatments are assessed using the Fertility Quality
of Life questionnaire.” Moreover, the Short Form-6
Dimensions—V.2 is used to determine quality-adjusted
life years (QALY), which is an important variable for the
economic evaluation of the intervention, and to assess the
general quality of life of our participants, as well as the
impact of our intervention on dimensions of quality of
life.

Patients’ perceptions and satisfaction (all secondary outcomes)

Based on experience from previous studies,*® * * we will
evaluate the expectations, perceptions and satisfaction
towards care provided for fertility and weight manage-
ment in all participants with a questionnaire.These
aspects will be further assessed on a small sample (from
both groups) using focus groups. The satisfaction ques-
tionnaire is given at the 18-month research visit (V18) or
at the second pregnancy research visit (PV2) if pregnant.
Focus groups will take place at two time points: (1) after
completion of the study by half of the participants and
(2) close to the end of the trial. A total of 168 patients
(27% of all participants) will participate in the focus
groups across all seven centres, each centre evaluating
two separate subgroups of sixpatients from the inter-
vention and control groups. The number of participants
for the second series of focus groups may be adjusted to
reach data saturation. See bellow under ‘Methodology
and analyses of qualitative substudy’ for more details.

Health-related costs (secondary outcomes)

Data are collected from both the patient and the health-
care system perspectives for each mother/child dyad.
Costs of interest include costs related to the FFFP,
fertility treatments, adverse events or complications,

pregnancy-related visits and hospital admissions, and
patient out-of-pocket expenses. Data collection for this
component will be done through patient question-
naires, charts reviews, administrative data and interviews
with healthcare providers and fertility clinic staff for the
description of care procedures.

Medical history and physical health (all secondary outcomes)

A study-specific self-administered questionnaire will be
used to evaluate participant’s relevant medical history,
use of medications or natural products, and physical
health during daily activities. It will be possible with the
data of this questionnaire to use the Edmonton Obesity
Staging System, which has been shown to be an effective
classification tool for obesity risk assessment, including in
the context of obesity and infertility.**

Data management, monitoring and quality assessment
Research measures and outcomes are recorded through
printed or online versions of the questionnaires and
paper case report forms at each relevant time point.
These are checked for integrity by each site’s research
assistant before being entered into the centralised web-
based database REDCap.

The central coordinator at the CHUS is responsible
for training of the research staff and health professionals
(dietitians and kinesiologists), and the monitoring at all
centres. The central coordinator is also responsible for
ensuring that patient safety, study procedures and data
collection are performed at each centre according to
the research protocol and Good Clinical Practice guide-
lines.”” The central coordinator sends regular queries to
site coordinators to resolve discrepancies identified in the
database and performs regular on-site visits. These visits
will begin after the site research teams have recruited
their first 35 participants (corresponding to one-third
of participants to be recruited per site). Then they will
be held at every 6-month intervals to assess protocol
adherence, intervention standardisation, as well as data
completeness and quality. During on-site monitoring
visits, approximately 10% of participants’ records will be
reviewed. Concordance with the original data entered by
the site will be assessed using the Cohen’s kappa statistics.
A kappa coefficient below 0.60 for one site at the time of a
visit, which is considered as less than a moderate concor-
dance,” will require repeating the training of research
staff at this site and, if necessary, revising all records
of participants who completed the study at this site, if
possible.

The trial steering committee of this projects includes
J-PB, RB, AG, EG, KW, BC-M, A-SM, CK-N, M-HP, BT and
their key research team members. An advisory committee
is also in place and includes J-PB, WF, FG, M-FL, KL,
TP, A-SM, S-MR, KA, NC, MS, SL, Becky Attenborough,
now retired from the Reproductive Care Program of
Nova Scotia, Celine Braun, president of the Association
des couples infertiles du Québec, Rahda Chari, now retired
from the Maternal Newborn Child & Youth Strategic
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Clinical Network, Alberta, Anne Hayes from the Ministry
of Health and Long-Term Care of Ontario, Tamil Kendall,
past provincial executive director of perinatal services
BC, Martine Pageau, Directrice du sport, du loisir et de Uac-
tivité physique at Ministere de I'Education et de U'Enseigne-
ment supérieur du Québec, Daniel Riverin, past director of
Mother-Child Services of Quebec Ministry of Health and
Danielle Xavier, past president of Conceivable Dream.
The steering and advisory committees meet periodically
to support the coordination of the Fit-For-Fertility study,
and their implication had already started at the protocol
design stage.

Safety measurement

Due to the relatively short duration of recruitment and
follow-up of participants, it will not be relevant to perform
formal interim efficacy analyses for futility or superiority
and interim safety analyses. Furthermore, itis very unlikely
that the proposed lifestyle intervention, which is already
recommended during preconception and pregnancy in
women with obesity, would cause any safety issues. For
these reasons, a Data and Safety Monitoring Board will
not be required for this trial, and no interim analyses will
be performed. However, adverse events of special interest
(AEoSI) and serious adverse events (SAE) will be closely
monitored throughout the study (see box 1). These
potential events will be evaluated according to their
causality and severity. Furthermore, after randomisation
of the first 50 patients, the trial’s steering committee will
produce a quarterly blinded report of AEoSI and SAE for
each treatment group, including the grades of causality
with the intervention. If SAE occur, these events will be
reported to the coordination centre and local Research
Ethics Board (REB), as well as the central REB of the
Province of Quebec.

Statistical analyses and sample size

Sample size calculation

Experts from our Canadian network on reproductive and
maternal health of women with obesity and infertility agreed
that for a study using a lifestyle intervention and following
intent-to-treat (ITT) principles, the minimal clinically
important difference in the trial primary outcome, that
is, cumulative life birth rates, would be 15% between
groups. Therefore, a sample size of 293 women per group
is required to detect a 15% absolute difference between
groups, with a power of 95% and alpha level of 5%, from
an estimated live birth rate of 35% in the control group
(based on our previous pilot RCT*) to 50% in the inter-
vention group (nQuery Advisor V.4.0). Assuming a with-
drawal rate of 5% (eligibility criteria violation and loss
to follow-up), the total recruitment target is 616 women.
A 95% power is sufficient for most of our secondary
outcome analyses. To recruit a total of 616 participants in
18 months, the two clinics with smaller practices (CHUS
and Centre hospitalier universitaire de Québec (CHUQ)) will
need to recruit 53 participants (ie, 39 per year), and the
other five clinics will have to recruit 102 participants (ie,

Box 1 Adverse events of special interest (AEoSI) and
serious adverse events (SAE) monitored during the study

AEoSI

» Clinically significant injury (requiring consultation or limiting activ-
ities) occurring during exercise, that is, a planned physical activity
with the purpose of improving or maintaining physical fitness.

» Spontaneous miscarriage (spontaneous loss of a pregnancy before

22 weeks of gestation).

Ovarian hyperstimulation syndrome.

Multiple gestation.

Gestational diabetes requiring pharmacological treatment, usually

insulin.

» Gestational hypertensive disorder (gestational hypertension, pre-

eclampsia or eclampsia).

Thromboembolic clinical event during pregnancy.

Preterm birth (occurring after 22 weeks and before 37 weeks of

gestational age).

» Newborn small for gestational age (birth weight <10th percentile of
the sex-specific birth weight for gestational age reference).

» Newborn large for gestational (birth weight >90th percentile of the
sex-specific birth weight for gestational age reference).

SAE

» Antenatal clinically significant uterine bleeding (requiring admission
or blood transfusion).

» Late fetal loss, that is, fetal death between 22 and 28 weeks of

gestational age.

Stillbirth (>28 weeks of gestational age).

Neonatal death (between childbirth and before 28 days of life).

Newborn with severe congenital malformation (causing a functional

handicap).

Admission of newborn to the neonatal intensive care unit.

A medical complication that prolongs mother’s postpartum hospital

stay >7 days.

vVvyy

vy

vVvyy

vy

68 per year). These recruitment rates are feasible given
the data from our pretrial survey of participating fertility
clinics that showed that smaller practices (CHUS and
CHUQ) evaluate 80 to 315 new women with obesity per
year, and larger practices, between 265 and 810.

Statistical analyses of quantitative data

The primary outcome is 24-month live birth cumulative
incidence and the primary analyses of interest will be ITT,
including all randomised participants with available data
and no violation of eligibility criteria. The ITT analyses
will be supplemented by per-protocol analyses that will
exclude women who dropped out of the study during
their first 6months in both groups, that is, who signified
their desire to stop participating in the study and/or
intervention visits, or were unreachable from that period
up to the end of the trial. The per-protocol analyses will
keep all women who persevered in the study for at least
6 months and were therefore appropriately exposed to the
intervention (intervention group) and adherent to the
6-month study visit (both group). The 24-month cumu-
lative incidence of live birth will be compared between
the two arms using the Mantel-Haenszel test with strati-
fication by centre and PCOS status. This analysis will be
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supplemented by a survival analysis (logrank test) where
the time to live birth will be used. Randomised groups
will be examined at baseline to ensure demographic and
clinical data are comparable. If substantial imbalance is
found, which is very unlikely, additional analyses will be
carried out to assess the potential confounding effects of
this imbalance, using multiple logistic regression and Cox
proportional hazards model. Similar analyses will be used
for the other clinical outcome variables that are categor-
ical. Continuous outcome variables will also be compared
between groups based on either ITT or per-protocol anal-
yses, using linear mixed models with repeated measures.

We will also analyse the impact of the FFFP on lifestyle
and anthropometric outcomes, as well as other outcomes
measured during a research visit, at 6 months (including
research visits occurring 6+l months after randomisa-
tion), as frequently reported in previous and similar trials.
For these analyses, continuous variables will be compared
between groups using unpaired t-tests and categorical
variables will be examined using % tests. Missing data due
to missed research visits or incomplete data collection will
not be imputed, due to the relatively small sample size,
such that these analyses mightbe subjected to non-random
missing data differing between groups. Therefore, these
tests will be corrected for potential baseline imbalances
and confounding effects as mentioned above. Variables
that are not normally distributed will be mathematically
transformed to fit a normal distribution allowing their use
in these models. Subgroup analyses will be performed for
all outcomes based on baseline age, level of obesity (BMI
>35vs <35 kg/m2), ethnic origins, socioeconomic status,
the cause of subfertility and PCOS status. A 5% level of
significance will be used for all analyses.

Economic evaluation

The economic evaluation of the FFFP represents the
second objective of this study. The primary economic
analysis will be based on the ICER, using live birth as the
primary effectiveness outcome. As a secondary measure
of cost-effectiveness, QALYs will be calculated from the
SF-6D V.2, % using the algorithm developed by Mulhern
et al.”” QALYs will help in considering the aspect of health-
related quality of life affected by weight reduction, healthy
lifestyle and psychological impacts of subfertility. A 1.5%
discount rate will be considered for periods higher than
1year and sensitivity analysis will be performed.” To esti-
mate the CI on the difference in costs, we will perform
non-parametric analyses with 5000 bootstrap replica-
tions. We will also perform cost-effectiveness acceptability
curves to compare the cost-effectiveness thresholds for
different costs per unit gain.”*

Methodology and analyses of qualitative substudy

In addition to the simple satisfaction questionnaire, an
in-depth, qualitative iterative exploration of patient’s
perceptions of the FFFP and medical care will be
performed. Purposive sampling will be used to create the
two sub-groups in each clinic, based on the technique

of critical incidents using patients’ characteristics (levels
of satisfaction with their care based on questionnaires,
fertility or pregnancy outcomes, loss or gain of weight
during follow-up, ethnic group, etc.). A semi-structured
interview guide will be used for the focus groups, tailored
to each trial group, with open-ended questions adapted
from results of previous studies on similar topics.”"The
90-minute focus group meetings will be led by a facilitator
who will encourage participation and discussions.”" 7
An experienced observer from our research group will
participate remotely from Sherbrooke: he will take notes
and support the facilitator, by asking follow-up questions,
for example. Data will be analysed as soon as possible by
a member of the research team, using Miles, Huberman
and Saldana’s method. The analysis of the content of the
focus groups as they are conducted will help enrich the
subsequent focus groups (iterative approach).” A prelim-
inary analysis grid with various categories based on our
previous work will be used, to which emerging categories
will be added successively. Regular discussions with the
research team will take place during the analysis process
to promote a comprehensive understanding of the mate-
rial collected.

After the trial completion, health professionals’ percep-
tions, self-efficacy, inter-professional collaboration and
satisfaction toward obesity management will be evaluated
through a taped-recorded semi-structured focus grou
interviews in each clinic, as we have previously done.*®%"*
Discussions among physicians, nurses, dietitians, kinesiol-
ogists, clinics’ administrative personnel and directors will
be encouraged. These focus groups will be performed
and analysed using the same methods as described above
for patients.

DISCUSSION

In this paper, we present the research protocol for a multi-
centre pragmatic RCT assessing clinical and economic
outcomes of an interdisciplinary lifestyle intervention
targeting women with subfertility and obesity (the Fit-For-
Fertility programme) that takes place 6 months before
initiating fertility treatments and, for the first time,
continues in combination with usual fertility care as well
as during pregnancy. This study will highlight the effec-
tiveness, cost-effectiveness and transferability of such a
programme in a diverse population.

Obesity has been shown to negatively impact on women’s
reproductive capacity by reducing chances of pregnancy,
with or without the help of fertility treatments.'* '® 18 1
Women with obesity are also at a higher risk of compli-
cations during pregnancy. Interventions supporting
changes in lifestyle habits and a moderate weight loss of
5%-10% of the initial weight are highly recommended
for women who are trying to conceive.” ™ Unfortunately,
there is little evidence from large and of good quality
RCTs in this population supporting this recommendation.
To our knowledge, there is only one published RCT (the
LIFESTYLE study) evaluating the impacts of a 6-month
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lifestyle intervention on fertility outcomes among a
general population of women with obesity and subfer-
tility, not specifically affected with PCOS.” Although the
authors did not observe an improvement in their primary
outcome (vaginal birth of a healthy singleton) with their
lifestyle intervention as compared with usual care, they
reported a higher proportion of women in the interven-
tion group achieving a spontaneous pregnancy (26.1% vs
16.2%, relative risk with 95% CI: 1.61 (1.16 to 2.24)) and
areduced total number of treatment cycles. Our trial will
therefore contribute significantly to the actual knowledge
and levels of evidence in the literature.

Although this study uses a robust methodology, as all
studies, it has a few limitations. First, it is not possible to
blind the intervention and data collection, either to the
participants nor the professionals (research or clinical),
since the tested intervention is a lifestyle programme.
Although a blind research study adds robustness and
limits potential bias, we do not think this represents an
important stake, because the study’s primary outcome
is life birth, which is a robust clinical outcome that is
not susceptible to bias. Second, data collection is done
mainly using self-reported questionnaires that can result
in a desirability bias. However, most of the questionnaires
used have been validated and used in previous studies,
and the bias should be similar in the intervention and
control groups. Additionally, self-reported questionnaires
may introduce a recall bias when patients have to report
on previous events (eg, costs, nutritional intake in the last
month). In that perspective, clear and detailed instruc-
tions are given to patients at each research visit to assist
them in completing the questionnaires to the best of
their ability. Thirdly, there may be a degree of diversity
in the FFFP delivery due to the multicentre nature of the
study. In the context of a pragmatic RCT, this diversity
would in fact, reflect the real-world reality of programme
implementation in different fertility clinics. While we
consider this aspect to be a strength contributing to the
generalisability of the results, it could also result in a vari-
ability in the efficacy of the intervention at each centre.
To mitigate this concern, formal training is provided to
all health professionals regarding motivational inter-
viewing techniques, with coaching for the first meetings
with participants until the professional masters these
skills appropriately. Fidelity of the proper use of moti-
vational communication in real clinical settings will be
monitored throughout the study and corrective measures
will be initially suggested to professionals, if needed.
Furthermore, some standardisation in administering the
core concepts of the FFFP is provided to health profes-
sionals beforehand to ensure that the interventions are as
effective as possible.

Despite its limitations, this study is highly relevant and
uses a robust study design. The multicentre setting allows
our work to be more generalisable, because of the diversity
in the subpopulations and healthcare systems enrolled.
The slight differences in provincial healthcare systems in
Canada will allow us to examine the potential of the FFFP

to be implemented in various healthcare contexts. The
proposed study relies on early involvement of engaged
patients, key decision-makers from each province, direc-
tors of fertility clinics, as well as professional and public
health associations, which will increase the potential
impact and use of the findings to influence policies and
priorities of institutions and governments. The results of
our multicentre RCT will have a major scientific impact
since they will provide important data on the importance
of a lifestyle programme supporting women with obesity
seeking fertility treatments. We believe our work will
promote better fertility outcomes and response to ART as
well as contribute in achieving a healthy pregnancy and
giving birth to a healthy baby. This study will also provide
valuable information on potential cost-effectiveness for
individuals and the healthcare system. Therefore, the Fit-
For-Fertility study has the potential to improve the care
trajectory of women with subfertility and obesity seeking
fertility treatments, and do so at an acceptable cost both
for patients and government-funded providers.

Ethics approval and consent to participate

This research study has been approved by the Research
Ethics Board (REB) of Centre intégré universtaire de santé
et des services sociaux de UEstrie — CHUS (CIUSSS de UEstrie —
CHUS) (research coordinating centre) on 10 December
2018 (approval number: MP-31-2019-2802). The central
REB of CIUSSS de UEstrie— CHUS acts as the central REB for
centres in the Province of Quebec and individual ethics
approval has been obtained for all participating centres in
the other provinces (IWM Research Ethics Board (IWK-
REB); approval number: #1025047, Office of Research
Ethics from the University of British Columbia; approval
number: H18-03597, Research Ethics Board from Mount
Sinai Hospital; approval number: 19-0317A), and will be
obtained for the seventh centre to be recruited. Ethics
approval will be maintained annually. Informed consent is
obtained from participants before beginning any research
procedure and supported throughout their participation
in the trial. Participants may withdraw at any time during
the study without impacting their regular medical care. If
the study participant decides to leave the study, the infor-
mation that was collected will still be available in helping
answer the study’s research questions unless the partici-
pant provides written documentation of her wish to have
the data removed. All personal health information will be
treated in a confidential manner with respect to its collec-
tion, use and disclosure. Participant names or potentially
identifying personal health information will not leave
the institution. A master list that links participant iden-
tifiers to their unique participant number will be main-
tained at all study sites, stored separately from all other
study records according to local institutional policies, and
locked by key or password.

Consent for publication
Not applicable.
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Trial status

Due to the widespread public health rules and restric-
tions implemented in the province of Quebec from
March 2020 due to the COVID-19 pandemic, the RCT has
experienced considerable delays in the initiation of the
study in each centre. Furthermore, one centre located in
the province of Alberta had to withdraw from the trial
for considerations related to the pandemic. Recruit-
ment has begun in Sherbrooke, Quebec, with its first
randomisation in May 2019 (n=33as of November 2021),
Québec City, Quebec, in February 2020 (n=14), Toronto,
Ontario, in May 2021 (n=1) and in Montreal, Quebec,
in November 2021 (n=1). The centre in Halifax has not
yet begun recruiting because of COVID-19 restrictions
in its province. Other centres are ready and allowed to
start recruiting at this time. We are also in the process of
recruiting a seventh centre in the province of Manitoba.

Author affiliations

1Department of Medicine, Division of Endocrinology, Université de Sherbrooke,
Sherbrooke, Quebec, Canada

%Research Center of the Centre hospitalier universitaire de Sherbrooke, Sherbrooke,
Quebec, Canada

SDepartment of Obstetrics and Gynecology, Université de Sherbrooke, Sherbrooke,
Quebec, Canada

4School of Nutrition, Faculty of Agricultural and Food Science, Laval University,
Quebec city, Quebec, Canada

SDepartment of Human Kinetics, Université du Quebec a Trois-Riviéres, Trois-
Rivieres, Quebec, Canada

®Research Center CIUSSS-NIM, Montreal Behavioural Medicine Centre, Montreal,
Quebec, Canada

"Department of Psychology, Université du Québec a Montréal, Montréal, Quebec,
Canada

®Faculty of Health Sciences, School of Human Kinetics, University of Ottawa,
Ottawa, Ontario, Canada

9School of Public Health, University of Montreal, Montreal, Quebec, Canada
10CIUSSS de I'Est de I'fle de Montréal, Centre de recherche de I'Institut universitaire
en santé mentale de Montréal, Montreal, Quebec, Canada

"School of Nursing, Université de Sherbrooke, Sherbrooke, Quebec, Canada

Acknowledgements We acknowledge the contribution of the collaborators

who supported the project at the time of submission for funding by the Canadian
Institutes of Health Research, namely Annabelle Boivin, Caroline Jolin and Catherine
Lefebvre, engaged patients, Association des couples infertiles du Québec, The
Society of Obstetricians and Gynaecologists of Canada, CIUSSS de I'Estrie-CHUS,
Fédération des médecins omnipraticiens du Québec, Ministry of Health and Long-
Term Care (Ontario), Association pour la santé publique du Québec, Perinatal
Services of British Columbia, Institut sur la nutrition et les aliments fonctionnels of
Quebec, Canadian Fertility and Andrology Society, Public Health Services of Quebec
Ministry of Health, Mother—Child Services of Quebec Ministry of Health, Association
des obstétriciens gynécologues du Québec, Conceivable Dreams and Reproductive
Care Program of Nova Scotia.

Collaborators Fit-For-Fertility Study Group (in alphabetic order): Bouzayen R (IWK
Health Centre, Nova-Scotia, Canada), Chaillet N (Department of Obstetrics and
Gynecology, Laval University, Quebec, Canada), Fraser W (Department of Obstetrics
and Gynecology, Université de Sherbrooke, Quebec, Canada), Godbout A (Centre
hospitalier universitaire de Montréal, Québec, Canada), Greenblatt E (Department of
Obstetrics and Gynecology, University of Toronto and Mount Sinai Hospital, Ontario,
Canada), Kamga-Ngande C (Department of Obstetrics and Gynecology, Université de
Montréal and Centre hospitalier universitaire de Montréal, Québec, Canada), Kong
Weilin (Centre hospitalier de Quebec de I'Université Laval, Québec, Canada), Laredo
S (Women'’s College Hospital, Ontario, Canada), Sagle M (Department of Obstetrics
and Gynecology, University of Alberta, Alberta, Canada) and Taylor B (Department of
Obstetrics and Gynecology, University of British Columbia and Olive Fertility Center,
British Columbia, Canada).

Contributors J-PB is the senior author of the manuscript, he designed the study
and obtained funding as principal investigator of the trial; and MB wrote the first
draft of the manuscript in collaboration with MG, FJ-D and J-PB. Authors have
made substantial contributions to the conception or design of the trial (J-PB, BC-M,
M-FL, A-SM, S-MR, KL, KA, TP, FG, M-HP, FJ-D, RB, MS, BT, NC), contribute or will
likely contribute to the acquisition of data for the study (J-PB, MG, BC-M, A-SM, FG,
M-HP, FJ-D, RB, AG, EG, CK-N, KW, SL, BT), and/or will likely contribute to analysis
or interpretation of future data (J-PB, BC-M, M-FL, A-SM, S-MR, KL, KA, TP, FG,
M-HP, RB, WF, EG, CK-N, MS, BT). All authors revised critically this manuscript

for intellectual content, approved the version to be published and agreed to be
accountable for all aspects of the work.

Funding The Fit-For-Fertility study is mainly funded by the Canadian Institutes

of Health Research, and to a lower extent by an investigator-initiated trial grant
from Ferring Inc (Toronto, Ontario, Canada). Université de Sherbrooke and Centre
hospitalier universitaire de Québec have also provided a financial contribution. The
views expressed in this article are those of the authors, and no official endorsement
by supporting agencies is intended or should be inferred. J-PB was supported

by an award from the Department of medicine of Université de Sherbrooke (N/A
award number). KL is supported by a Tier 1 Canada Research Chair in Behavioural
Medicine (CIHR, N/A grant number). KA is supported by CIHR (PJT-178360, MOP-
142298) and the NSERC (RGPIN-2017-05457) for projects related to maternal
health. S-MR is supported by the UQTR Junior Research Chair (N/A grant number)
in physical activity and maternal and neonatal health.

Competing interests Ferring has provided an unrestricted grant for the
trial, without influencing the design or conduct of the trial, or the analysis or
dissemination of the study’s results.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; peer reviewed for ethical and
funding approval prior to submission.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Stephanie-May Ruchat http://orcid.org/0000-0002-2140-7526
Kim Lavoie http://orcid.org/0000-0003-2606-1357

Thomas Poder http://orcid.org/0000-0001-7017-096X
Jean-Patrice Baillargeon http://orcid.org/0000-0002-1336-081X

REFERENCES

1 Bushnik T, Cook JL, Yuzpe AA, et al. Estimating the prevalence of
infertility in Canada. Hum Reprod 2012;27:738-46.

2 Zegers-Hochschild F, Adamson GD, Dyer S, et al. The International
glossary on infertility and fertility care, 2017. Hum Reprod
2017;32:1786-801.

3 Brandes M, Hamilton CJCM, de Bruin JP, et al. The relative
contribution of IVF to the total ongoing pregnancy rate in a subfertile
cohort. Hum Reprod 2010;25:118-26.

4 Rebar RW. What are the risks of the assisted reproductive
technologies (art) and how can they be minimized? Reprod Med Biol
2013;12:151-8.

5 DeAngelis AM, Martini AE, Owen CM. Assisted reproductive
technology and epigenetics. Semin Reprod Med 2018;36:221-32.

Belan M, et al. BMJ Open 2022;12:¢061554. doi:10.1136/bmjopen-2022-061554

13

“ybuAdoo Aq paroaloid 1sanb Aq 20z ‘9z aunc uo jwod’[wg uadolwg//:dny wol) papeojumoq '2z0z [Mdy 6T U0 #SGT90-220z-uadolwg/oeTT 0T sk paysiignd 1say :uado rIANg


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2140-7526
http://orcid.org/0000-0003-2606-1357
http://orcid.org/0000-0001-7017-096X
http://orcid.org/0000-0002-1336-081X
http://dx.doi.org/10.1093/humrep/der465
http://dx.doi.org/10.1093/humrep/dex234
http://dx.doi.org/10.1093/humrep/dep341
http://dx.doi.org/10.1007/s12522-013-0156-y
http://dx.doi.org/10.1055/s-0038-1675780
http://bmjopen.bmj.com/

6 Wharton S, Lau DCW, Vallis M, et al. Obesity in adults: a clinical 31 ESHRE Task Force on Ethics and Law, including, Dondorp W, de
practice guideline. CMAJ 2020;192:E875-91. Wert G, et al. Lifestyle-related factors and access to medically
7 Legro RS, Dodson WC, Kunselman AR, et al. Benefit of delayed assisted reproduction. Hum Reprod 2010;25:578-83.
fertility therapy with preconception weight loss over immediate 32 American Dietetic Association, American Society of Nutrition, Siega-
therapy in obese women with PCOS. J Clin Endocrinol Metab Riz AM, et al. Position of the American dietetic association and
2016;101:2658-66. American Society for nutrition: obesity, reproduction, and pregnancy
8 World Health Organization. Obesity: preventing and managing the outcomes. J Am Diet Assoc 2009;109:918-27.
global epidemic. Available: https://apps.who.int/iris/handle/10665/ 33 Balen AH, Anderson RA. Impact of obesity on female reproductive
42330 health: British fertility Society, policy and practice guidelines. Hum
9 NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in Fertil 2007;10:195-206.
body-mass index, underweight, overweight, and obesity from 1975 34 Price SA, Sumithran P, Nankervis A, et al. Preconception
to 2016: a pooled analysis of 2416 population-based measurement management of women with obesity: a systematic review. Obes Rev
studies in 128-9 million children, adolescents, and adults. Lancet 2019;20:510-26.
2017;390:2627-42. 35 Mutsaerts MAQ, van Oers AM, Groen H, et al. Randomized trial

10 Statistics Canada. Table 13-10-0794-01 - Measured adult body mass of a lifestyle program in obese infertile women. N Engl J Med
index (BMI) (World Health Organization classification), by age group 2016;374:1942-583.
and sex, Canada and provinces, Canadian Community Health Survey 36 van Elten TM, Karsten MDA, Geelen A, et al. Effects of a
- Nutrition, 2015. https://www150.statcan.gc.ca/t1/tbl1/en/tv.action? preconception lifestyle intervention in obese infertile women on
pid=1310079401 diet and physical activity; a secondary analysis of a randomized

11 Chu 8SY, Kim SY, Bish CL. Prepregnancy obesity prevalence in the controlled trial. PLoS One 2018;13:e0206888.

United States, 2004-2005. Matern Child Health J 2009;13:614-20. 37 van Oers AM, Mutsaerts MAQ, Burggraaff JM, et al. Cost-

12 Ramlau-Hansen CH, Thulstrup AM, Nohr EA, et al. Subfecundity in Effectiveness analysis of lifestyle intervention in obese infertile
overweight and obese couples. Hum Reprod 2007;22:1634-7. women. Hum Reprod 2017;32:1418-26.

13 Brassard M, AinMelk Y, Baillargeon J-P. Basic infertility including 38 Funk KL, LeBlanc ES, Vesco KK, et al. Women's attitudes towards a
polycystic ovary syndrome. Med Clin North Am 2008;92:1163-92. pre-conception healthy lifestyle programme. Clin Obes 2015;5:67-71.

14 van der Steeg JW, Steures P, Eijkemans MJC, et al. Obesity affects 39 Loudon K, Treweek S, Sullivan F, et al. The PRECIS-2 tool: designing
spontaneous pregnancy chances in subfertile, ovulatory women. trials that are fit for purpose. BMJ 2015;350:h2147.

Hum Reprod 2008;23:324-8. 40 WHO Expert Consultation. Appropriate body-mass index for Asian

15 Imani B, Eijkemans MJ, te Velde ER, et al. Predictors of chances to populations and its implications for policy and intervention strategies.
conceive in ovulatory patients during clomiphene citrate induction Lancet 2004;363:157-63.
of ovulation in normogonadotropic oligoamenorrheic infertility. J Clin 41 Bjelland I, Dahl AA, Haug TT, et al. The validity of the hospital anxiety
Endocrinol Metab 1999;84:1617-22. and depression scale. An updated literature review. J Psychosom

16 Mulders AGMGJ, Laven JSE, Eijkemans MJC, et al. Patient Res 2002;52:69-77.
predictors for outcome of gonadotrophin ovulation induction in 42 Stern AF. The hospital anxiety and depression scale. Occup Med
women with normogonadotrophic anovulatory infertility: a meta- 2014:64:393-4.
analysis. Hum Reprod Update 2003;9:429-49. 43 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture

17 Dodson WC, Kunselman AR, Legro RS. Association of obesity (REDCap)--a metadata-driven methodology and workflow process
with treatment outcomes in ovulatory infertile women undergoing for providing translational research informatics support. J Biomed
superovulation and intrauterine insemination. Fertil Steril Inform 2009;42:377-81.
2006;86:642-6. 44 DCW L, Douketis JD, Morrison KM. Canadian clinical practice

18 Maheshwari A, Stofberg L, Bhattacharya S. Effect of overweight and guidelines on the management and prevention of obesity in adults
obesity on assisted reproductive technology--a systematic review. and children. CMAJ 2007;176:S1-13.

Hum Reprod Update 2007;13:433-44. 45 Kamga-Ngandé CN, Carpentier AC, Nadeau-Marcotte F, et al.

19 Orvieto R, Meltcer S, Nahum R, et al. The influence of body mass Effectiveness of a multidisciplinary program for management of
index on in vitro fertilization outcome. Int J Gynaecol Obstet obesity: the Unité d'Enseignement, de Traitement et de Recherche
2009;104:53-5. ) L sur I'Obésité (UETRO) database study. Metab Syndr Relat Disord

20 Hamilton-Fairley D, Kiddy D, Watson H, et al. Association of 2009:7:297-304.
moderate obesity with a poor pregnancy outcome in women with 46 Duval K, Langlois M-F, Carranza-Mamane B, et al. The Obesity-
polycystic ovary syndrome treated with low dose gonadotrophin. Br Fertility protocol: a randomized controlled trial assessing clinical
J Obstet Gynaecol 1992;,99:128-31. ) outcomes and costs of a transferable interdisciplinary lifestyle

21 Wang JX, Davies MJ, Norman RJ. Obesity increases the risk intervention, before and during pregnancy, in obese infertile women.
of spontaneous abortion during infertility treatment. Obes Res BMC Obes 2015:2:47.

2092;1 0:551-4. . . . L 47 Doran GT. There’s a S.M.A.R.T. Way to Write Management’s Goals

22 Weiss JL, Malone FD, Emig D, et al. Obesity, obstetric complications and Objectives. Management Review 1981;70:35-6.
and cesarean delivery rate--a population-based screening study. Am 48 Dragomir Al, Boucher VG, Bacon SL, et al. An international Delphi

23 é.eocib;l:rtvaf}l/\;l’fClleafgr%?gg:rl)?c? LE)ZSity and the risk of adverse consensus study to define motivational communication in the
pregnancy outcome. Obstet Gynecol 2004;103:219-24. Ic\:;;;e;(‘;;f;???/ggegg atraining program for physicians. Trans/ Behav

24 Fleming TR, Watkins AJ, Velazquez MA, et al. Origins of lifetime 49 Falba TA, Sindelar JL. Spousal concordance in health behavior
health around the time of conception: causes and consequences. change. Health Serv Res 2008;43:96-116.

Lancet 2018;391:1842-52. _— 50 van Dijk MR, Koster MPH, Willemsen SP, et al. Healthy

25 W?'d ZJ.’ Long MW’ Resch SC.’ e.t al. Simulation of growth preconception nutrition and lifestyle using personalized mobile health
trajec.torle_s of childhood obesity into adulthood. N Engl J Med coaching is associated with enhanced pregnancy chance. Reprod
2017;377:2145-53. . Biomed Online 2017;35:453-60.

26 Qeserlck M Vogel M, Glausche R, e.t al. Accelleratlon of BMI 51 Rasmussen KM, Catalano PM, Yaktine AL. New guidelines for weight
;0??%17?;'2332?2&1”(‘ risk of sustained obesity. N Engl J Med gain during pregnancy: what obstetrician/gynecologists should know.

27 Battiéta M—C Hiveﬁ M-F, Duval K, et al. Intergenerational cycle of Curr Opin Obstet Gynecol 2009;21:521-6.

besit d d betes: ho’ can éred .ce thg burdens of trilese 52 Gagnon C, Ménard J, Bourbonnais A, et al. Comparison of foot-
obesity an Iah ehes.l h Wff t w u tions? ll:ir Diab A to-foot and hand-to-foot bioelectrical impedance methods in a
gg?;j!tzlgq?-ggéogo_e%t of future generations? Exp Diabetes Res population with a wide range of body mass indices. Metab Syndr

28 Adan‘w KB. Ferraro ZM Brett KE. Can we modify the intrauterine Relat Disord 2010;8:437-41. : :
environmer]t to halt the‘intergene-rational cycle of obesity?. Int J 53 Patry-Parisien J, Shields M, Bryan S. Comparison of waist

. ; . . circumference using the world Health organization and National
Environ Res Public Health 2012;9:1263-307. . oA

29 Lane M, Zander-Fox DL, Robker RL, et al. Peri-conception parental Institutes of health protocols. Health Rep 2012;23:53-60.
obesity’reproductive he’aIth and tra’nsgeﬁerational impacts. Trends 54 Labonté M-E, Cyr A, Baril-Gravel L, et al. Validity and reproducibility
E 4 R-a : of a web-based, self-administered food frequency questionnaire. Eur

ndocrinol Metab 2015;26:84-90. J Clin Nutr 2012:66:166-73

30 Mahutte N, Kamga-Ngande C, Sharma A, et al. Obesity and e : .
reproduction. J Obstet Gynaecol Can 2018;40:950-66. 55 Mollf’:lygva T, Thurairajah P Burton K, et al. The Pltts.bur.gh s.le.ep

quality index as a screening tool for sleep dysfunction in clinical and
non-clinical samples: a systematic review and meta-analysis. Sleep
Med Rev 2016;25:52-73.

14 Belan M, et al. BMJ Open 2022;12:€061554. doi:10.1136/bmjopen-2022-061554

y6uAdoo Ag parosiold 1senb Ag 20z ‘9z sung uo /wod fwg uadolway/:dny woly papeojumod 220z [Mdy 6T U0 #SGT90-2202-uadolwag/9eTT 0T se paysiignd 1siy :uadO NG


http://dx.doi.org/10.1503/cmaj.191707
http://dx.doi.org/10.1210/jc.2016-1659
https://apps.who.int/iris/handle/10665/42330
https://apps.who.int/iris/handle/10665/42330
http://dx.doi.org/10.1016/S0140-6736(17)32129-3
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310079401
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310079401
http://dx.doi.org/10.1007/s10995-008-0388-3
http://dx.doi.org/10.1093/humrep/dem035
http://dx.doi.org/10.1016/j.mcna.2008.04.008
http://dx.doi.org/10.1093/humrep/dem371
http://dx.doi.org/10.1210/jc.84.5.1617
http://dx.doi.org/10.1210/jc.84.5.1617
http://dx.doi.org/10.1093/humupd/dmg035
http://dx.doi.org/10.1016/j.fertnstert.2006.01.040
http://dx.doi.org/10.1093/humupd/dmm017
http://dx.doi.org/10.1016/j.ijgo.2008.08.012
http://dx.doi.org/10.1111/j.1471-0528.1992.tb14470.x
http://dx.doi.org/10.1111/j.1471-0528.1992.tb14470.x
http://dx.doi.org/10.1038/oby.2002.74
http://dx.doi.org/10.1016/j.ajog.2003.09.058
http://dx.doi.org/10.1016/j.ajog.2003.09.058
http://dx.doi.org/10.1097/01.AOG.0000107291.46159.00
http://dx.doi.org/10.1016/S0140-6736(18)30312-X
http://dx.doi.org/10.1056/NEJMoa1703860
http://dx.doi.org/10.1056/NEJMoa1803527
http://dx.doi.org/10.1155/2011/596060
http://dx.doi.org/10.3390/ijerph9041263
http://dx.doi.org/10.3390/ijerph9041263
http://dx.doi.org/10.1016/j.tem.2014.11.005
http://dx.doi.org/10.1016/j.tem.2014.11.005
http://dx.doi.org/10.1016/j.jogc.2018.04.030
http://dx.doi.org/10.1093/humrep/dep458
http://dx.doi.org/10.1016/j.jada.2009.03.020
http://dx.doi.org/10.1080/14647270701731290
http://dx.doi.org/10.1080/14647270701731290
http://dx.doi.org/10.1111/obr.12804
http://dx.doi.org/10.1056/NEJMoa1505297
http://dx.doi.org/10.1371/journal.pone.0206888
http://dx.doi.org/10.1093/humrep/dex092
http://dx.doi.org/10.1111/cob.12088
http://dx.doi.org/10.1136/bmj.h2147
http://dx.doi.org/10.1016/S0140-6736(03)15268-3
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
http://dx.doi.org/10.1093/occmed/kqu024
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1089/met.2008.0063
http://dx.doi.org/10.1186/s40608-015-0077-x
http://dx.doi.org/10.1093/tbm/ibaa015
http://dx.doi.org/10.1093/tbm/ibaa015
http://dx.doi.org/10.1111/j.1475-6773.2007.00754.x
http://dx.doi.org/10.1016/j.rbmo.2017.06.014
http://dx.doi.org/10.1016/j.rbmo.2017.06.014
http://dx.doi.org/10.1097/GCO.0b013e328332d24e
http://dx.doi.org/10.1089/met.2010.0013
http://dx.doi.org/10.1089/met.2010.0013
http://www.ncbi.nlm.nih.gov/pubmed/23061265
http://dx.doi.org/10.1038/ejcn.2011.163
http://dx.doi.org/10.1038/ejcn.2011.163
http://dx.doi.org/10.1016/j.smrv.2015.01.009
http://dx.doi.org/10.1016/j.smrv.2015.01.009
http://bmjopen.bmj.com/

I

56

57

58

59

60

61

62

63

64

Craig CL, Marshall AL, Sjostrom M, et al. International physical
activity questionnaire: 12-country reliability and validity. Med Sci
Sports Exerc 2003;35:1381-95.

Feehan LM, Geldman J, Sayre EC, et al. Accuracy of Fitbit devices:
systematic review and narrative syntheses of quantitative data. JVIR
Mhealth Uhealth 2018;6:e10527.

Ekman MJ, Klintenberg M, Bjorck U, et al. Six-minute walk test
before and after a weight reduction program in obese subjects.
Obesity 2013;21:E236-43.

Boivin J, Takefman J, Braverman A. The fertility quality of life
(FertiQol) tool: development and general psychometric properties.
Fertil Steril 2011;96:409-15.

Baillargeon J-P, St-Cyr-Tribble D, Xhignesse M, et al. Impact of an
integrated obesity management system on patient's care - research
protocol. BMC Obes 2014;1:19.

Baillargeon J-P, Carpentier A, Donovan D, et al. Integrated obesity
care management system -implementation and research protocol.
BMC Health Serv Res 2007;7:163.

Paterson N, Sharma AM, Maxwell C, et al. Obesity-Related
health status is a better predictor of pregnancy with fertility
treatment than body mass index: a prospective study. Clin Obes
2016;6:243-8.

Government of Canada. Good clinical practices, 2012. Available:
https://www.canada.ca/en/health-canada/services/drugs-health-
products/compliance-enforcement/good-clinical-practices.html
[Accessed 17 Dec2021].

McHugh ML. Interrater reliability: the kappa statistic. Biochem Med
2012;22:276-82.

65

66

67

68

69

70

71

72

73

74

Open access

Mulhern B, Brazier JE. Developing version 2 of the SF-6D: the
health state classification system. in the 21st annual conference of
the International Society for quality of life research. Qual Life Res
2014;23:49.

Poder TG, Fauteux V, He J. Consistency Between Three Different
Ways of Administering the SF-6Dv2. Value Health.

Mulhern BJ, Bansback N, Norman R, et al. Valuing the SF-6Dv2
classification system in the United Kingdom using a Discrete-choice
experiment with duration. Med Care 2020;58:566-73.

Canadian Agency for Drugs and Technology in Health. Guidelines
for the economic evaluation of health technologies: Canada. 4 ed.
Ottawa: CADTH, 2017.

Ramsey S, Willke R, Briggs A. Good research practices for cost-
effectiveness analysis alongside clinical trials: the ISPOR RCT-CEA
Task force report 2005:521-33.

Gagnon C, Brown C, Couture C, et al. A cost-effective moderate-
intensity interdisciplinary weight-management programme for
individuals with prediabetes. Diabetes Metab 2011;37:410-8.
Krueger RA, Casey MA. Focus groups: a practical guide for applied
research. 5th ed. Thousand Oaks, CA: Sage Publications Inc, 2014.
Morgan DL. Basic and Advanced Focus Groups. Thousand Oaks,
CA: Sage Publications Inc, 2018.

Miles MB, Huberman AM JS. Qualitative data analysis. 3rd ed. CA:
Sage: Thousand Oaks, 2014.

St-Cyr Tribble D, Gallagher F, Vanasse A. Programme d’intervention
fondé sur un modele de collaboration interprofessionnelle et de
promotion de I'autosoin auprés des diabétiques de type 2. FCRSS &
Aventis Canada, 2007.

Belan M, et al. BMJ Open 2022;12:¢061554. doi:10.1136/bmjopen-2022-061554

15

“ybuAdoo Aq paroaloid 1sanb Aq 20z ‘9z aunc uo jwod’[wg uadolwg//:dny wol) papeojumoq '2z0z [Mdy 6T U0 #SGT90-220z-uadolwg/oeTT 0T sk paysiignd 1say :uado rIANg


http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://dx.doi.org/10.2196/10527
http://dx.doi.org/10.2196/10527
http://dx.doi.org/10.1002/oby.20046
http://dx.doi.org/10.1016/j.fertnstert.2011.02.046
http://dx.doi.org/10.1186/s40608-014-0019-z
http://dx.doi.org/10.1186/1472-6963-7-163
http://dx.doi.org/10.1111/cob.12149
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-clinical-practices.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-clinical-practices.html
http://www.ncbi.nlm.nih.gov/pubmed/23092060
http://dx.doi.org/10.1097/MLR.0000000000001324
http://dx.doi.org/10.1016/j.diabet.2011.01.003
http://bmjopen.bmj.com/

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open
1 RESEARCH INFORMATION AND CONSENT FORM
2
3
4  Study title: Fit-for-Fertility Multicenter Randomized
5 Controlled Trial: Improving Reproductive,
6 Maternal and Neonatal Outcomes in Obese and
7 Infertile
8
9  Study number: MP-31-2019-2802
10
11 Study funding Canadian Institutes of health research
12 Ferring Inc.
13
14 Principal investigator: Jean-Patrice Baillargeon, Department of Medicine,
15 Division of Endocrinology
16
17  Co-investigator(s): Belina Carranza-Mamane, Department of
18 Obstetrics and Gynecology
19 Marie-Héléne Pesant, Department of Medicine,
20 Division of Endocrinology
21
22
23 For information
24 From Monday through Friday, from 8 a.m. to 4 p. m.:
25
26 (|| Dr. Jean-Patrice Baillargeon Tel.: 819-346-1110, ext. 14853 or dial “0” and ask the
27 operator to call him on pager
28 (Il Endocrinologist # 9401.
29
30
31 Ms. Farrah Jean-Denis, Tel.: 819-346-1110, ext. 12814 or dial “0” and ask the
32 operator to call her on pager
33 |J| Research Coordinator # 8869.
34
35
36 We are asking for your participation in a research study because you are currently
37 consulting for a fertility problem. However, before agreeing to participate in this study,
38 please take the time to carefully read, understand and consider the following
39 information. If you accept to take part in this research study, you will be required to sign
40 the consent form at the end of this document, and we will give you a signed copy for
41  your records.
42  This information and consent form explains the purpose of this research project, its
43 procedures, risks and inconveniences as well as the benefits, and who to contact if
44  necessary. This document may contain words you do not understand. We invite you to
45 ask any questions you may have to the study investigator or other people involved in
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46 the research project and ask them to explain any words or information you do not
47  understand.

48 NATURE AND OBJECTIVES OF THE RESEARCH STUDY

49  Obesity increases the risk of developing the polycystic ovary syndrome (PCOS), which
50 is characterized by the absence of ovulation, but it is also associated with fertility
51  problems even in women who ovulate. In addition, obesity reduces the effectiveness of
52  assisted reproduction procedures, including fertility drug treatments. It has also been
53 observed that women who become pregnant and who are obese have a higher risk of
54  complications during pregnancy, delivery and for the newborn. However, it has been
55 shown that a slight weight loss of about 5% of total weight can restore ovulation and
56  improve pregnancy rates.

57 The purpose of this study is to evaluate the effects of a lifestyle management program
58 on fertility, the course of pregnancy and childbirth, and the health of the newborn. We
59 anticipate that a total of approximately 616 patients from 7 fertility clinics across Canada
60 will participate. Of this total, approximately 53 patients will be from the C/IUSSS de
61  I'Estrie — CHUS.

62 STUDY PROCEDURES

63 If you accept to participate in the study, you will have 2 to 5 evaluation visits at the
64 Research Centre of the CHUS (RC-CHUS) (Fleurimont) over a period of about 18
65 months.

66

67 Initial visit:

68 - Measurement of your height, weight, body fat percentage (with electrical
69 bioimpedance analysis) and waistline. The use of an electrical bioimpedance
70 analysis in standing position involves the transmission of a very light electrical
71 current through the body tissues from the soles of the feet for a few seconds.
72 This electrical current causes no pain and is safe for the human health.

73 - Measurement of your blood pressure and your resting heart rate.

74 - Blood sample (approximately one tablespoon, or 15 mL).

75 - Questionnaires to fill (approximately 1 ¥z hour).

76 - Walking test (walking as fast as possible for 6 minutes, going back and forth for a
77 distance of 20 meters).

78 - You will be given a Fitbit monitor. You will have to wear it continuously for a
79 period of 7 consecutive days. Wearing the monitor will allow us to assess your
80 level of physical activity and the quality of your sleep over a week.

81

82  The duration of this initial visit is approximately 2 % hours.

83

84  After this visit, you will be assigned randomly (like at the flip of a coin) in one of the 2
85 groups: the intervention group or the control group.

86
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87 Intervention group:
88 In the days following the initial visit, a second appointment will be scheduled for a one-
89  hour meeting with the nutritionist and kinesiologist (30 minutes with each) to begin the
90 lifestyle modification program. You will have an individualized follow-up with these
91 professionals every 6 weeks (30 minutes with each) at the RC-CHUS or the first 6
92 months, then every 8 weeks for the next 6 months and every 12 weeks for the last 6
93 months or until delivery. During these visits, you will also be asked to fill out a short
94 questionnaire concerning the costs that these meetings imply for you. In order to offer
95 you more support, the nutritionist or kinesiologist will also follow up with you by phone or
96 email between your appointments at the RC-CHUS. With your agreement and solely for
97 the purpose of evaluating the intervention proposed in this research project, the
98 individual meetings of the intervention program will be recorded.
99

100 Participants in the intervention group will also have a group session once a week where

101  different nutrition topics are discussed (8 topics, 45-minutes each), in addition to

102  sessions where physical activities are practiced (8 different physical activities). You will

103  be required to attend all 8 different sessions at the CHUS at Hotel-Dieu, within the first

104 6 months of your participation. For the remaining duration of the project, up to 18

105 months or as long as there are no contraindications during pregnancy, you are

106 encouraged to continue your participation in the physical activity sessions, which last 45

107  minutes.

108

109 During the first 6 months of the program, you must agree to receive no fertility

110 treatments, including fertility medications. After this period, if you are not pregnant, you

111 will be seen by your fertility specialist and received required interventions according to

112  standard fertility care.

113

114  Control group:

115  From the beginning of the project, you will consult your fertility specialist and receive

116  standard fertility care.

117

118

119  For both groups:

120 Evaluation visits at 6 months, 12 months and the final visit at 18 months if no

121 pregnancy:

122 You must be fasting for the 12 hours preceding those visits. During those visits you will

123  go through the same tests as the initial visit. The visits should last about 2 hours.

124

125 If you become pregnant, 2 visits are planned:

126 18! pregnancy visit (if no evaluation visit during the last month) and final pregnancy visit

127  between 24 and 28 weeks of pregnancy:

128  You must be fasting for the 12 hours preceding those visits. During those visits you will

129  go through the same tests as the initial visit, except for the walk test that will not be

130 done at the final pregnancy visit. The visits should last about 2 hours.

131
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132  Please refer to the calendar at the end of the present document for a global view
133  of the tests and procedures realized during the research project.

134

135 In addition to these visits, we will consult your personal health records to gather
136 information regarding the fertility treatments used, the progress of your pregnancy, your
137  delivery and your baby. In order to obtain general health information on your baby, we
138  will access his or her personal health records. We will also be able to assess some of
139 the components of your health-related costs based on your hospital visits as described
140 in your record. In case we need information from your personal health records in a
141 hospital other than the CHUS, we will have you sign an access request.

142

143 At the end of the project, some patients from the control and the intervention groups will
144  be invited to participate in a focus group. These patients will be selected according to a
145  list of criteria. The following topics will be discussed: satisfaction and perceptions of the
146  care received and the impact of the program on quality of live. To ensure accurate data
147  collection, the discussion will be recorded. All records will be destroyed after
148  transcription.

149

150 PARTICIPANT’S COOPERATION

151  We ask your collaboration to inform us as soon as possible in case of a pregnancy. For
152 the participants in the intervention group, we ask that you attend all individual
153  appointments in the lifestyle program and the 8 group sessions, and to notify us as soon
154  as possible if you are unable to attend one of your appointments.

155 RISKS AND INCONVENIENCES THAT MAY ARISE FROM THE SUBJECT'S
156  PARTICIPATION IN THE RESEARCH STUDY

157  Your participation in this study involves minimal risk. The risks associated with having
158 blood samples taken are: mild pain, dizziness, fainting, bruising, bleeding, and in rare
159  cases, blood clots and infection.

160 For the participants in the intervention group, exercise demonstrations will be done
161  under the supervision of a kinesiologist. The risk of injury is very low since the exercise
162  will be done in a way to provide a gradual effort and respect your abilities. However, you
163  may feel muscle aches the day after the activity, but these will be only be short-lived.

164  Travel is required for participation in the lifestyle program: approximately 10 meetings
165 for the individual follow-ups and at least 8 group sessions.

166  RISKS OF INFORMATION DISCLOSURE

167  For the participants in the intervention group, you may feel some discomfort with the
168  recording of the individual meetings with the kinesiologist and the nutritionist. In such a
169 case, you will be free to ask that the recording be stopped.

170  For the participants in the control and intervention groups who will take part in the focus
171 group, the facilitation will be designed and carried out in such a way as to make you as
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172  comfortable as possible, in particular by reminding everyone their right to be different.
173  Furthermore, you are in no obligation to answer any questions. If you feel
174  uncomfortable, you may share it with the facilitator in private or in front of the group. The
175  facilitator will take the time to listen to you and see what can reassure you.

176  BENEFITS RESULTING FROM YOUR PARTICIPATION IN THE RESEARCH STUDY

177  There may be a personal benefit to you from your participation in this research project,
178  but we cannot guarantee it. Furthermore, the ensuing information from this research
179  project could contribute to the advancement of knowledge in the field of infertility.

180 VOLUNTARY PARTICIPATION AND RIGHT TO WITHDRAW

181  Your participation in this research project is voluntary. You are therefore free to refuse
182 to participate. You may also withdraw from the project at any time, without giving any
183  reason, by informing the research team.

184  Your decision not to participate in the study, or to withdraw this research project, will
185 bear no consequences on your relationship with the research team.

186  Unless you inform us otherwise, if you withdraw or are withdrawn from the study, the
187 information and material already collected during the study will still be stored, analysed
188  or used to ensure scientific integrity of the study.

189  Any new knowledge acquired during the course of the project that could have an impact
190  on your decision to continue participating in this research project will be communicated
191 to you as soon as possible.

192 CONFIDENTIALITY

193  Collection - Reason for which personal information is requested.

194  During your participation in this research project, the study investigator and his/her
195  study staff will collect and record information about you in a study file. They will only
196  collect information required to meet the scientific goals of this study.

197

198  Collection — What personal information will be collected

199  The study file may include information from your medical chart regarding your past and
200 present state of health, your lifestyle, as well as the results of tests, exams, and
201  procedures that you will undergo during this research project. Your research file could
202  also contain other information, such as your name, sex, date of birth and ethnic origin.
203

204  Data/information storage - Protection

205 All the information collected will remain confidential to the extent provided by law. You
206  will only be identified by a code number. The key to the code linking your name to your
207  study file will be kept by the doctor in charge of this research study.

208 To ensure your safety, your participation in this research study will be mentioned in your
209 medical chart. Consequently, any person or company to whom you give access to your
210 medical file will have access to that information.

211
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212 Duration of data storage
213  The research data will be kept during 25 years by the investigator in charge of the
214 research study.
215
216  Dissemination of results
217  Results of the research could be published or discussed during scientific meetings, but
218 it will be impossible to identify you.
219
220
221
222  Right of access for monitoring and safety
223  For monitoring, control, protection and safety, your study file could be examined by
224  persons mandated by the institution or the Research Ethics Board. These individuals
225 observe confidentiality policies.
226  You have the right to access your study file in order to verify the information gathered,
227 and to have it corrected if necessary.
228 COMPENSATION
229  As compensation for the costs incurred as a result of your participation in the research
230  project, you will receive an amount of 20$ per evaluation visit. If you withdraw or are
231 withdrawn from the study before its completion (or if your participation is ended), the
232  compensation will be proportional to the duration of your participation.
233
234 Your parking fees related to your evaluation visits will be covered using a prepaid code
235 that we will be given for each of your research evaluation visits. This does not include
236 the visits associated to the intervention program for the participants in this group.
237 FUNDING
238 This project is funded mainly by the Canadian Institutes of Health Research, an agency
239  of the Government of Canada responsible for investing in health research. This project
240 also benefits of the support of private companies, but no amount is intended to cover
241 salaries or advantages for the research team. All the financial support is dedicated to
242  the realization of the study.
243 IN CASE OF PREJUDICE
244 Should you suffer any harm as a result of your participation in the research project, you
245  will receive all the care and services required by your health condition.
246
247 By agreeing to participate in this research project, you do not waive any of your legal
248 rights nor do you release the researcher responsible for this research project and the
249  establishment of their civil and professional responsibilities
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250 CONTACT PERSONS
251 If you have any questions or problems related to the research study or if you wish to
252  withdraw from the research project, you can contact the physician in charge or a person
253  from the research team. Please refer to the box on page 1.
254  If you have any questions about your rights as a participant in this research study or if
255 you have any complaints, you can contact the CIUSSS de I'Estrie — CHUS’ Office of
256  Complaints and Quality of Services at plaintes.ciussse-chus@ssss.gouv.qc.ca or at the
257  following number: 1-866-917-7903.
258 MONITORING OF ETHICAL ASPECTS OF THE STUDY
259  The Research Ethics Board of the CIUSSS de I’Estrie — CHUS approved this study and
260 is in charge of its monitoring for the participating institutions of the Québec Health and
261  Social Services Network.
262 If you wish to contact a member of that board, you can reach the Research Ethics
263  Support Services of the CIUSSS de I’'Estrie - CHUS at ethigue.chus@ssss.gouv.qgc.ca
264  or at the following number: 819-346-1110, ext. 12856.
265 FOLLOW-UP STUDIES
266 In the event that future research projects following or similar to the current project are
267 conducted, would you agree to be contacted by a member of the research team to offer
268 you a new participation? Of course, during this call, you would be entirely free to accept
269  or refuse to participate.
270
271 OYES O NO
272

Version October 08, 2020

Belan M, et al. BMJ Open 2022; 12:€061554. doi: 10.1136/bmjopen-2022-061554



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

273

274
275
276
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278
279
280
281
282
283
284
285
286
287
288
289
290
291

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

CONSENT

| have reviewed the Information and Consent Form. The research project and this
information and consent form have been explained to me. My questions were answered
and | was given the time to decide. Upon reflection, | consent to participate in this
research study project under the conditions stated above.

| authorize the research team to access my medical records.

| accept that the individual meetings for the purpose of the intervention program will be
recorded.
O YES O NO

Participant’s name Participant’s signature Date
(block letters)

| explained the research project and this Information and Consent Form to the
participant and answered her questions.

Name of the person who Signature of the person who Date
obtained consent obtained consent
(block letters)
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308 CALENDAR FOR RESEARCH AND INTERVENTION VISITS

309 Boxes marked with an X indicated tests and data collected at each visit:

310
Initial | 6- 12- 18- Intervention | Weekly
visit month | month | month sessions? Group
visit visit visit Workshops
(final (8 weeks)?
visit)
Physical examination
(weight, height, blood X X X X X
pressure and pulse)
Blood test X X X X
Questionnaires X X X X X X
Fitbit journal X X X X
6-minutes walk test X X X X
Nutritionist and
o . X X
kinesiologist
311
312  For women who become pregnant during the study:
313
First 24-28 weeks | Intervention
pregnancy (final visit) sessions?
visit
Physical examination (weight, height, | x X X
blood pressure and heartrate)
Blood test X X
Questionnaires X X X
Fitbit journal X X
6-minutes walk test X
Nutritionist and kinesiologist X

314  'Only if the last research visit > 1 month.
315  2For participants in the intervention group only.
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