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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 ≥30 kg/m2 or ≥27 kg/m2 
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 l’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.

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.1 According to the International 

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.
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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 12 months 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’.2 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)2 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.3 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 gestations4). 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.5

Obesity (defined operationally as a body mass index 
(BMI) ≥30 kg/m26), is a known modifiable risk factor asso-
ciated with female infertility7 and the population affected 
worldwide is high enough for obesity to be recognised as 
a global epidemic by the WHO since 2000.8 The preva-
lence of obesity has been estimated to be as high as 30% 
in Canadian and 38% in American populations, respec-
tively.9 More precisely, 21% of Canadian women of repro-
ductive age had obesity in 2015.10 Women who plan to 
get pregnant are currently more likely to be affected 
by obesity,11 which can significantly affect their fertility. 
For instance, a very large cohort study including more 
than 40 000 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/m2) (OR 
with 95% CI: 1.78 (1.63 to 1.95)).12 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.13 
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/m2.14

Moreover, studies assessing MAR procedures have 
reported that women with obesity: (i) require higher 
doses and a longer duration of clomiphene15 and gonad-
otrophins16–19 to achieve ovulation, (ii) display a lower 
pregnancy rate per cycle18 and (iii) are at a higher risk 
of cycle cancellation16 18 and miscarriage.20 21 Obesity also 

increases the risk of complications during pregnancy, 
such as gestational diabetes, pre-eclampsia, caesarean 
section and intrauterine death.22 23 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.24 
Obesity in childhood is closely linked to adult obesity,25 26 
perpetuating the intergenerational cycle of obesity.27–29 
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.30–33 
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 2016.35 This study compared 287 women 
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 285 women assigned to prompt 
fertility treatments. The lifestyle intervention lasted only 
6 months and was not continued during fertility treat-
ments or pregnancy. After a follow-up of 24 months, 
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)).36 In a follow-up article, the same group of authors 
observed, from a hospital perspective, an incremental 
cost-effectiveness ratio (ICER) of €15 845 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 ≥36 years of age.37

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.38 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 l’Université de Montréal, with large multiethnic commu-
nities; Centre hospitalier universitaire de Sherbrooke (CHUS) 
and Centre hospitalier universitaire de Québec de l’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 ≥12 months of regular unprotected 
sexual intercourse, (b) not conceiving after having at-
tempted ≥6 months in women with irregular menstrual 
cycles or ≥35 years of age; or (c) women with an estab-
lished cause of infertility;

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

3.	 With obesity (BMI ≥30 kg/m2 or 27 kg/m2 for Asian 
and Latin American, based on WHO 200440), or with 
a BMI ≥27 kg/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 <5 million 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 22 weeks of gestation), with evi-
dence of conception (such as positive β-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 ≥15,41 42 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 8 weeks 
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 V0 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)43 
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.13 The randomisation list has been 
generated by an independent statistician and participants 
are randomised in one of two arms using a 1:1 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 24 months. 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 guidelines44 and the approach 
implemented by our group at the CHUS obesity clinic,45 
and was then improved and adapted based on the expe-
rience gained from our completed pilot study46 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 6 weeks for the first 6 months, then every 8 weeks for 
the following 6 months and then every 12 weeks 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).47 
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

Sessions
Interactive workshops
(45 min)

Physical activity sessions
(45 min)

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 45 min each46 (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.49 50

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.51 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 24–28 weeks 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 β‐hCG), ongoing confirmed pregnancy (viable 
pregnancy at ≥10 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 mass52 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.53 
Heart rate and blood pressure are measured after a 5 min 
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, β-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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Figure 1  Fit-For-Fertility’s study flowchart. CHUM, Centre hospitalier universitaire de Montréal; CHUQ, Centre hospitalier 
universitaire de Québec; CHUS, Centre hospitalier universitaire de Sherbrooke.
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nutrient intakes in healthy adults.54 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.55 The 
International Physical Activity Questionnaire—short 
version—is used to assess physical activity practice over 
the past 7 days: it was shown to have a good repeatability 
of data and is as reliable as other self-administered phys-
ical activity questionnaires.56 Furthermore, participants 
are asked to wear after the research visit a Fitbit Flex 2 

Table 2  Research visits and data collected

V0 V6 V12 V18 PV1 PV2

Informed consent ●  �   �   �   �   �

Physical examination (anthropometry, blood pressure and heart 
rate)

● ● ● ● ● ●

Concomitant medications ● ● ● ● ● ●

Blood sample  �   �   �   �   �   �

 � Fasting levels of sex steroids ● ● ● ●  �   �

 � FSH, LH ● ● ● ●  �   �

 � TSH ● ● ● ● ● ●

 � Prolactin ● ● ● ●  �   �

 � β-hCG ● ● ● ● ●  �

 � ALT ● ● ● ● ● ●

 � HbA1c ● ● ● ● ● ●

 � Glucose ● ● ● ● ● ●

 � Lipids ● ● ● ●  �   �

 � Creatinine ●  �   �   �   �   �

 � Extra samples shipped to the coordinating site (Sherbrooke, 
Quebec)

● ● ● ● ● ●

Initial Medical Questionnaire ●  �   �   �   �   �

Actual Health Status Questionnaire  �  ● ● ● ● ●

FertiQoL ● ● ● ●  �   �

HADS ● ● ● ● ● ●

IPAQ ● ● ● ● ● ●

Readiness to Change Questionnaire ● ● ● ● ● ●

PSQI ● ● ● ● ● ●

Socio-demographic Questionnaire ●  �   �   �   �   �

Patient’s Costs Questionnaire  �  ● ● ● ● ●

SF-6D V.2 ● ● ● ● ● ●

FFQ web ● ● ● ● ● ●

Fitbit & Fitbit Journal ● ● ● ● ● ●

6-minute walking test ● ● ● ● ●  �

Participant’s Satisfaction Questionnaire  �   �   �  ●  �  ●

AEoSI and SAE review ● ● ● ● ● ●

AEoSI, 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; V0, baseline research visit; V6, V12, V18, research visits at 6, 12 and 
18 months post-randomisation, respectfully; β-hCG, human chorionic gonadotropin.
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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.57 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.58 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.59 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,46 60 61 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 six patients 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.62

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.63 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,64 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 l’ac-
tivité physique at Ministère de l'Éducation et de l'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, it is 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 RCT46) 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, 

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 6 months 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 

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.
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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±1 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 χ2 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 might be 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 
≥35 vs <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.2,65 66 using the algorithm developed by Mulhern 
et al.67 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 
1 year and sensitivity analysis will be performed.68 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.68 69

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.70The 
90‐minute focus group meetings will be led by a facilitator 
who will encourage participation and discussions.71 72 
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).73 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 group 
interviews in each clinic, as we have previously done.46 60 74 
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.12 16 18 19 
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.31–33 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.35 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 
a reduced 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 l’Estrie – CHUS (CIUSSS de l’Estrie – 
CHUS) (research coordinating centre) on 10 December 
2018 (approval number: MP-31-2019-2802). The central 
REB of CIUSSS de l’Estrie – 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: 19–0317 A), 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=33 as 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.
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RESEARCH INFORMATION AND CONSENT FORM 1 

 2 

 3 

Study title: Fit-for-Fertility Multicenter Randomized 4 

Controlled Trial: Improving Reproductive, 5 

Maternal and Neonatal Outcomes in Obese and 6 

Infertile 7 

 8 

Study number:  MP-31-2019-2802   9 

 10 

Study funding Canadian Institutes of health research 11 

            Ferring Inc. 12 

  13 

Principal investigator: Jean-Patrice Baillargeon, Department of Medicine, 14 

Division of Endocrinology 15 

 16 

Co-investigator(s): Belina Carranza-Mamane, Department of 17 

Obstetrics and Gynecology 18 

 Marie-Hélène Pesant, Department of Medicine, 19 

Division of Endocrinology 20 

 21 

 22 

For information 23 

From Monday through Friday, from 8 a.m. to 4 p. m.: 24 

 25 

Dr. Jean-Patrice Baillargeon Tel.: 819-346-1110, ext. 14853 or dial “0” and ask the 26 

operator to call him on pager 27 

Endocrinologist # 9401. 28 

 29 

 30 

Ms. Farrah Jean-Denis,  Tel.: 819-346-1110, ext. 12814 or dial “0” and ask the 31 

operator to call her on pager 32 

Research Coordinator  # 8869. 33 

 34 

 35 

We are asking for your participation in a research study because you are currently 36 

consulting for a fertility problem. However, before agreeing to participate in this study, 37 

please take the time to carefully read, understand and consider the following 38 

information. If you accept to take part in this research study, you will be required to sign 39 

the consent form at the end of this document, and we will give you a signed copy for 40 

your records. 41 

This information and consent form explains the purpose of this research project, its 42 

procedures, risks and inconveniences as well as the benefits, and who to contact if 43 

necessary. This document may contain words you do not understand. We invite you to 44 

ask any questions you may have to the study investigator or other people involved in 45 
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the research project and ask them to explain any words or information you do not 46 

understand.  47 

NATURE AND OBJECTIVES OF THE RESEARCH STUDY 48 

Obesity increases the risk of developing the polycystic ovary syndrome (PCOS), which 49 

is characterized by the absence of ovulation, but it is also associated with fertility 50 

problems even in women who ovulate. In addition, obesity reduces the effectiveness of 51 

assisted reproduction procedures, including fertility drug treatments. It has also been 52 

observed that women who become pregnant and who are obese have a higher risk of 53 

complications during pregnancy, delivery and for the newborn. However, it has been 54 

shown that a slight weight loss of about 5% of total weight can restore ovulation and 55 

improve pregnancy rates. 56 

The purpose of this study is to evaluate the effects of a lifestyle management program 57 

on fertility, the course of pregnancy and childbirth, and the health of the newborn. We 58 

anticipate that a total of approximately 616 patients from 7 fertility clinics across Canada 59 

will participate. Of this total, approximately 53 patients will be from the CIUSSS de 60 

l’Estrie – CHUS.  61 

STUDY PROCEDURES 62 

If you accept to participate in the study, you will have 2 to 5 evaluation visits at the 63 

Research Centre of the CHUS (RC-CHUS) (Fleurimont) over a period of about 18 64 

months. 65 

 66 

Initial visit: 67 

- Measurement of your height, weight, body fat percentage (with electrical 68 

bioimpedance analysis) and waistline. The use of an electrical bioimpedance 69 

analysis in standing position involves the transmission of a very light electrical 70 

current through the body tissues from the soles of the feet for a few seconds. 71 

This electrical current causes no pain and is safe for the human health. 72 

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

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

- Questionnaires to fill (approximately 1 ½ hour). 75 

- Walking test (walking as fast as possible for 6 minutes, going back and forth for a 76 

distance of 20 meters). 77 

- You will be given a Fitbit monitor. You will have to wear it continuously for a 78 

period of 7 consecutive days. Wearing the monitor will allow us to assess your 79 

level of physical activity and the quality of your sleep over a week. 80 

 81 

The duration of this initial visit is approximately 2 ½ hours. 82 

 83 

After this visit, you will be assigned randomly (like at the flip of a coin) in one of the 2 84 

groups: the intervention group or the control group.  85 

 86 
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Intervention group: 87 

In the days following the initial visit, a second appointment will be scheduled for a one-88 

hour meeting with the nutritionist and kinesiologist (30 minutes with each) to begin the 89 

lifestyle modification program. You will have an individualized follow-up with these 90 

professionals every 6 weeks (30 minutes with each) at the RC-CHUS or the first 6 91 

months, then every 8 weeks for the next 6 months and every 12 weeks for the last 6 92 

months or until delivery. During these visits, you will also be asked to fill out a short 93 

questionnaire concerning the costs that these meetings imply for you. In order to offer 94 

you more support, the nutritionist or kinesiologist will also follow up with you by phone or 95 

email between your appointments at the RC-CHUS. With your agreement and solely for 96 

the purpose of evaluating the intervention proposed in this research project, the 97 

individual meetings of the intervention program will be recorded. 98 

 99 

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

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

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

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

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

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

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

minutes. 107 

 108 

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

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

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

standard fertility care. 112 

 113 

Control group: 114 

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

standard fertility care.  116 

 117 

 118 

For both groups:  119 

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

pregnancy: 121 

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

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

 124 

If you become pregnant, 2 visits are planned: 125 

1st pregnancy visit (if no evaluation visit during the last month) and final pregnancy visit 126 

between 24 and 28 weeks of pregnancy: 127 

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

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

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

 131 
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Please refer to the calendar at the end of the present document for a global view 132 

of the tests and procedures realized during the research project. 133 

 134 

In addition to these visits, we will consult your personal health records to gather 135 

information regarding the fertility treatments used, the progress of your pregnancy, your 136 

delivery and your baby. In order to obtain general health information on your baby, we 137 

will access his or her personal health records. We will also be able to assess some of 138 

the components of your health-related costs based on your hospital visits as described 139 

in your record. In case we need information from your personal health records in a 140 

hospital other than the CHUS, we will have you sign an access request. 141 

 142 

At the end of the project, some patients from the control and the intervention groups will 143 

be invited to participate in a focus group. These patients will be selected according to a 144 

list of criteria. The following topics will be discussed: satisfaction and perceptions of the 145 

care received and the impact of the program on quality of live. To ensure accurate data 146 

collection, the discussion will be recorded. All records will be destroyed after 147 

transcription. 148 

 149 

PARTICIPANT’S COOPERATION 150 

We ask your collaboration to inform us as soon as possible in case of a pregnancy. For 151 

the participants in the intervention group, we ask that you attend all individual 152 

appointments in the lifestyle program and the 8 group sessions, and to notify us as soon 153 

as possible if you are unable to attend one of your appointments.  154 

RISKS AND INCONVENIENCES THAT MAY ARISE FROM THE SUBJECT’S 155 

PARTICIPATION IN THE RESEARCH STUDY 156 

Your participation in this study involves minimal risk. The risks associated with having 157 

blood samples taken are: mild pain, dizziness, fainting, bruising, bleeding, and in rare 158 

cases, blood clots and infection. 159 

For the participants in the intervention group, exercise demonstrations will be done 160 

under the supervision of a kinesiologist. The risk of injury is very low since the exercise 161 

will be done in a way to provide a gradual effort and respect your abilities. However, you 162 

may feel muscle aches the day after the activity, but these will be only be short-lived. 163 

Travel is required for participation in the lifestyle program: approximately 10 meetings 164 

for the individual follow-ups and at least 8 group sessions.  165 

RISKS OF INFORMATION DISCLOSURE 166 

For the participants in the intervention group, you may feel some discomfort with the 167 

recording of the individual meetings with the kinesiologist and the nutritionist. In such a 168 

case, you will be free to ask that the recording be stopped. 169 

For the participants in the control and intervention groups who will take part in the focus 170 

group, the facilitation will be designed and carried out in such a way as to make you as 171 
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comfortable as possible, in particular by reminding everyone their right to be different. 172 

Furthermore, you are in no obligation to answer any questions. If you feel 173 

uncomfortable, you may share it with the facilitator in private or in front of the group. The 174 

facilitator will take the time to listen to you and see what can reassure you. 175 

BENEFITS RESULTING FROM YOUR PARTICIPATION IN THE RESEARCH STUDY 176 

There may be a personal benefit to you from your participation in this research project, 177 

but we cannot guarantee it. Furthermore, the ensuing information from this research 178 

project could contribute to the advancement of knowledge in the field of infertility. 179 

VOLUNTARY PARTICIPATION AND RIGHT TO WITHDRAW  180 

Your participation in this research project is voluntary. You are therefore free to refuse 181 

to participate. You may also withdraw from the project at any time, without giving any 182 

reason, by informing the research team. 183 

Your decision not to participate in the study, or to withdraw this research project, will 184 

bear no consequences on your relationship with the research team. 185 

Unless you inform us otherwise, if you withdraw or are withdrawn from the study, the 186 

information and material already collected during the study will still be stored, analysed 187 

or used to ensure scientific integrity of the study. 188 

Any new knowledge acquired during the course of the project that could have an impact 189 

on your decision to continue participating in this research project will be communicated 190 

to you as soon as possible. 191 

CONFIDENTIALITY 192 

Collection - Reason for which personal information is requested.  193 

During your participation in this research project, the study investigator and his/her 194 

study staff will collect and record information about you in a study file. They will only 195 

collect information required to meet the scientific goals of this study. 196 

 197 

Collection – What personal information will be collected 198 

The study file may include information from your medical chart regarding your past and 199 

present state of health, your lifestyle, as well as the results of tests, exams, and 200 

procedures that you will undergo during this research project. Your research file could 201 

also contain other information, such as your name, sex, date of birth and ethnic origin. 202 

 203 

Data/information storage - Protection  204 

All the information collected will remain confidential to the extent provided by law. You 205 

will only be identified by a code number. The key to the code linking your name to your 206 

study file will be kept by the doctor in charge of this research study. 207 

To ensure your safety, your participation in this research study will be mentioned in your 208 

medical chart. Consequently, any person or company to whom you give access to your 209 

medical file will have access to that information. 210 

 211 
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Duration of data storage 212 

The research data will be kept during 25 years by the investigator in charge of the 213 

research study. 214 

 215 

Dissemination of results 216 

Results of the research could be published or discussed during scientific meetings, but 217 

it will be impossible to identify you. 218 

 219 

 220 

 221 

Right of access for monitoring and safety  222 

For monitoring, control, protection and safety, your study file could be examined by 223 

persons mandated by the institution or the Research Ethics Board. These individuals 224 

observe confidentiality policies. 225 

You have the right to access your study file in order to verify the information gathered, 226 

and to have it corrected if necessary. 227 

COMPENSATION 228 

As compensation for the costs incurred as a result of your participation in the research 229 

project, you will receive an amount of 20$ per evaluation visit. If you withdraw or are 230 

withdrawn from the study before its completion (or if your participation is ended), the 231 

compensation will be proportional to the duration of your participation. 232 

 233 

Your parking fees related to your evaluation visits will be covered using a prepaid code 234 

that we will be given for each of your research evaluation visits. This does not include 235 

the visits associated to the intervention program for the participants in this group. 236 

FUNDING 237 

This project is funded mainly by the Canadian Institutes of Health Research, an agency 238 

of the Government of Canada responsible for investing in health research. This project 239 

also benefits of the support of private companies, but no amount is intended to cover 240 

salaries or advantages for the research team. All the financial support is dedicated to 241 

the realization of the study. 242 

IN CASE OF PREJUDICE  243 

Should you suffer any harm as a result of your participation in the research project, you 244 

will receive all the care and services required by your health condition. 245 

 246 

By agreeing to participate in this research project, you do not waive any of your legal 247 

rights nor do you release the researcher responsible for this research project and the 248 

establishment of their civil and professional responsibilities 249 
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CONTACT PERSONS  250 

If you have any questions or problems related to the research study or if you wish to 251 

withdraw from the research project, you can contact the physician in charge or a person 252 

from the research team. Please refer to the box on page 1. 253 

If you have any questions about your rights as a participant in this research study or if 254 

you have any complaints, you can contact the CIUSSS de l’Estrie – CHUS’ Office of 255 

Complaints and Quality of Services at plaintes.ciussse-chus@ssss.gouv.qc.ca or at the 256 

following number: 1-866-917-7903.  257 

MONITORING OF ETHICAL ASPECTS OF THE STUDY 258 

The Research Ethics Board of the CIUSSS de l’Estrie – CHUS approved this study and 259 

is in charge of its monitoring for the participating institutions of the Québec Health and 260 

Social Services Network.   261 

If you wish to contact a member of that board, you can reach the Research Ethics 262 

Support Services of the CIUSSS de l’Estrie - CHUS at ethique.chus@ssss.gouv.qc.ca 263 

or at the following number: 819-346-1110, ext. 12856.  264 

FOLLOW-UP STUDIES 265 

In the event that future research projects following or similar to the current project are 266 

conducted, would you agree to be contacted by a member of the research team to offer 267 

you a new participation? Of course, during this call, you would be entirely free to accept 268 

or refuse to participate.  269 

 270 

¨ YES  ¨ NO 271 

272 
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CONSENT 273 

I have reviewed the Information and Consent Form. The research project and this 274 

information and consent form have been explained to me. My questions were answered 275 

and I was given the time to decide. Upon reflection, I consent to participate in this 276 

research study project under the conditions stated above. 277 

I authorize the research team to access my medical records. 278 

 279 

 280 

I accept that the individual meetings for the purpose of the intervention program will be 281 

recorded. 282 

 ¨  YES ¨  NO 283 

 284 

 285 

 286 

 287 

 288 

 289 

Participant’s name Participant’s signature Date 290 

(block letters) 291 

 292 
 293 
 294 
 295 
I explained the research project and this Information and Consent Form to the 296 
participant and answered her questions.  297 
 298 
 299 
 300 
 301 
 302 
 303 
Name of the person who Signature of the person who    Date 304 

obtained consent obtained consent 305 

(block letters) 306 

307 
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CALENDAR FOR RESEARCH AND INTERVENTION VISITS 308 

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

 310 

 Initial 
visit 

6-
month 
visit 

12-
month 
visit 

18-
month 
visit 
(final 
visit) 

Intervention 
sessions2 

Weekly 
Group 
Workshops 
(8 weeks)2 

Physical examination 
(weight, height, blood 
pressure and pulse) 

x x x x x  

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 
kinesiologist 

    x x 

 311 

For women who become pregnant during the study: 312 

 313 

 First 
pregnancy 
visit1 

24-28 weeks 
(final visit) 

Intervention 
sessions2 

Physical examination (weight, height, 
blood pressure and heartrate) 

x x x 

Blood test x x  
Questionnaires x x x 
Fitbit journal x x  
6-minutes walk test x   
Nutritionist and kinesiologist   x 
1 Only if the last research visit > 1 month. 314 
2 For participants in the intervention group only. 315 
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