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Introduction: Moderate-to-high physical activity participation is associated with a
reduced risk of infertility. Yet, exercise interventions that target cardiorespiratory
fitness, independentofweight loss, are lacking inobesityand female fertility research.
Purpose: The primary objective of the PRO-FIT-CARE (PROmoting FITness for
CArdiometabolic & REproductive Health) study was to assess the feasibility of
a moderate-to-high-intensity online exercise program for persons with obesity
and female infertility.
Methods: Feasibility, safety, acceptability, and efficacy were assessed by
examining: (1) recruitment and consent rate, (2) study retention, (3) adverse
events, (4) participant satisfaction, (5) adherence, and (6) cardiorespiratory fitness.
Results: Eleven of thirty-two women contacted agreed to participate in the
program (34.4% consent rate). Eight participants (72.7%) completed the study.
One musculoskeletal injury was reported. There was a 30% adherence rate
based on prescribed exercise intensity (60%–80% of heart rate maximum).
One of eleven participants attended 80% of the exercise intervention. Based
on a weekly satisfaction survey, the program had an overall high level of
satisfaction. Compared to sex and age normative data, post-intervention, two
of eight participants improved their cardiorespiratory fitness percentile rank.
Conclusion: The study highlights challenges with adherence to an online exercise
program. While the program was safe and participants reported high levels of
program satisfaction, approaches to improve adherence must be incorporated.
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Introduction

Obesity, defined as a body mass index (BMI) greater than or equal to 30 kg/m2, is

associated with a threefold increased risk of subfertility and infertility in females (1, 2).

Menstrual irregularities, ovulatory disorders, and endometrial pathology are frequently

observed in females of reproductive age who live with obesity (3). Further, persons with

obesity are more likely to experience miscarriage, pregnancy complications, and poor

outcomes with artificial reproductive technology (4). In Canada, between 2005 and
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2018, obesity rates increased in both sexes (5), and parallel to this

trend, infertility rates in Canada have more than doubled since the

early 1980s (6). An increase in the number of patients diagnosed

with obesity and infertility has led to a surge in demand

for fertility treatments (7) and exposure to the limited health

and social resources available for this often stigmatized

patient population (8).

Weight loss is often the first therapeutic intervention for patients

diagnosed with infertility and obesity (9). This recommendation is

supported by evidence that a decrease of 5%–10% in one’s body

weight aids in the resumption of ovulation in persons affected by

obesity (10–14). The prioritization of weight loss in the

reproductive health field has inhibited the advancement of other

non-weight-centric interventions (15). Further, weight stigma

within the health system negatively impacts the quality of care for

people living with obesity. Patients living with obesity frequently

report adverse health outcomes, medication non-adherence,

mistrust of healthcare providers, and avoidance of medical care

(16). Navigating a diagnosis of obesity and infertility presents

challenges, such as the potential for increased financial burden, for

example, due to a lower chance of live birth per cycle.

Additionally, failed fertility treatments are known to significantly

impact a person’s mental health and marital relationships (4).

Engagement in moderate-intensity physical activity has been

shown to positively impact ovulation rate, menstrual cycles, and

metabolic pathways associated with fertility, independent of

weight loss or body weight (15, 17). In a recent meta-analysis of

epidemiologic studies, evidence suggests that compared to low

levels of physical activity (e.g., less than 30-min per week),

moderate-to-high amounts of physical activity significantly

reduced the overall risk of infertility (18). In this meta-analysis of

ten studies, where two-thirds of the analyzed relative risk were

adjusted for factors such as obesity, Xie et al. showed adherence

to the recommended guidelines of at least 150-min per week of

moderate-intensity aerobic physical activity further lowers the

infertility risk (18). Significant variations in exercise protocols

and insufficient reporting of methodologies make it challenging

to draw conclusions on the effectiveness of exercise-based

interventions on fertility-related outcomes for persons living with

obesity (19). For example, Rothberg et al. implemented a weight-

loss intervention that included a progressive exercise component

where sedentary participants were encouraged to progress to

280-min of moderate-intensity physical activity per week over a

16-week period (20). However, it remains uncertain whether

the participants in the intervention group reached this high

level of targeted activity (21). The most recent Obstetrics

and Gynecology national guidelines recommend pregnant or

postpartum persons aim for 150- to 300-mins of physical activity

over each week during and after pregnancy. Additionally, during

preconception, persons planning to conceive should strive for a

minimum of 150-min of moderate physical activity per week

(22). Nevertheless, there remains a significant gap in our

understanding of how physical activity influences reproductive

outcomes for women diagnosed with obesity and infertility.

Further, what we know of exercise prescription in this population

is heavily influenced by observational data derived from patients’
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self-reported physical activity levels or accelerometry data

(17, 23). Thus, due to the unique challenges of this population,

there is a need for interventional studies to discern findings from

association studies and identify the specific exercise protocols

that enhance the efficacy of and adherence to physical activity.

In disease-specific populations such as diabetes, shifting the focus

from weight loss to metabolism has resulted in the development of

innovative and efficacious methodologies to advance our

understanding of “metabolically healthy obesity” (24). In these

studies, the methodological approach focuses on components of

exercise protocols (e.g., low vs. moderate-to-vigorous intensity

exercise) to target cardiometabolic health outcomes (e.g., glycaemic

control, insulin sensitivity, and cardiorespiratory fitness) (25, 26).

Based on observational studies, the duration of time spent engaging

in moderate-to-vigorous intensity exercise has been shown to have

no adverse effects on outcomes related to fertility in persons with

obesity (BMI >25 kg/m2) (23). Similar to diabetes research, research

is warranted to explore cardiometabolic health indicators that

elucidate the association between moderate-to-vigorous physical

activity and fertility outcomes that may occur independently of

weight loss. However, while the shift in methodological focus has

significantly contributed to advancing the field of exercise

prescription, there has been substantial debate surrounding the

feasibility of prescribing moderate-to-vigorous-intensity exercise in

clinical populations (27, 28).

The primary objective of the PRO-FIT-CARE (PROmoting

FITness for CArdiometabolic & REproductive Health) study was

to determine the feasibility of a moderate-to-high-intensity online

exercise program for persons with obesity and experiencing female

infertility. To do this, we assessed feasibility, safety, acceptability

and efficacy based on measurement of: (1) recruitment and

consent rate, (2) study retention, (3) adverse events, (4) participant

satisfaction, (5) adherence, and (6) cardiorespiratory fitness.
Methods

Study design and ethics

A pre-experimental feasibility pretest post-test study design with

one group was conducted. The intervention took place in a virtual,

online environment from June 2021 to September 2021 during

COVID-19 restrictions. Ethical approval was obtained from the

Provincial Health Research Ethics Authority (#20200467).

Participants provided informed consent to take part in the study.
Participants and recruitment process

Thirty-two participants were recruited for the study through

two recruitment strategies: (1) targeted social media groups (e.g.,

Facebook fertility support groups) and (2) physician referrals

from the local fertility clinic. Inclusion criteria for enrolment

included women: (1) between the ages of 18 and 45 experiencing

infertility (i.e., inability to conceive after twelve months of trying)

through either self-report or physician referral, (2) with a BMI
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>30 kg/m2, (3) who were not meeting the Canadian Physical

Activity Guidelines for physical activity, and (4) who are willing

to commit to an online group exercise program three days a

week for 12-weeks. Women were excluded from the study if they

were <18 or older than 45 years, had physical impairments

limiting their ability to participate, or were unwilling to delay

fertility treatment for 16-weeks.
Screening procedure

A Kinesiologist screened all participants using the “Get Active

Questionnaire” for eligibility to participate in the exercise testing

and intervention. If participants answered “Yes” to a question on

the Get Active questionnaire, they were required to obtain

written consent from their physician to participate.
Patient and public involvement

The study design was reviewed by four members of the public

with recent lived experiences of participating in an exercise program

for persons with obesity and infertility. Refinements to the exercise

protocol were made based on their feedback and suggestions. For

example, patient partners discussed a preference for group-based

exercise sessions and flexibility in scheduling the sessions.
Exercise intervention

In accordance with ACSM guidelines, the online exercise

intervention adhered to a gradually progressive program (29),

which took place over 12 weeks. Exercise interventions of twelve-

week durations have been shown to improve cardiorespiratory

fitness in females of reproductive age with obesity (30).

Participants were expected to attend three 45-min exercise
FIGURE 1

Research design and training blocks. Submaximal exercise testing, using the
and after the 12-week exercise intervention. The training density equalled the
recovery time +warm up and cool down). The training density ranged from
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sessions per week. Two sessions were conducted live and

required mandatory attendance during the scheduled time

(supervised training), while the third session was live-coached

but offered optional attendance or the flexibility for it to be

completed at a different time (unsupervised training). A private

Facebook group was created to encourage participation, provide

social support, remind participants of upcoming training

sessions, and, most importantly, provide links to the virtual

exercise intervention. The Facebook group was initiated to create

a communal, supportive environment while being limited to

virtual platforms due to COVID-19 restrictions.

The sessions were instructed by female Kinesiologists.

Participants were encouraged to keep cameras on for safety during

home exercise sessions (e.g., form correction) and ensure their

space was clear for safe movement. Participants were instructed to

wear heart rate (HR) devices, including a chest strap and watch.

Attendance was recorded through multiple methods. First,

participants were encouraged to self-report the completion of

supervised and unsupervised training sessions in a Google Form

posted weekly in the Facebook Group. Second, participants’ HR

data was collected using a Polar A370 HR monitor (HRM; Polar

Electro OY, Kempele, Finland), and HR recordings were synched

to a secured mobile device with the Polar Flow App and then

downloaded using the Polar Flow Web service that was date and

time stamped. HR data was cross-referenced with the self-reported

completion data to confirm attendance.

The exercise intervention was developed based on the general

principles of training that include progressive overload, specificity,

and recovery. Using a traditional periodization approach, the

exercise invention was designed and delivered over four training

blocks (i.e., mesocycles) consisting of three weeks of increasing

load (31, 32). The training density (or workload) of each training

block was determined by multiplying the total duration of the

session (seconds) by the prescribed intensity (percentage of the

HR maximum) (Figure 1) (see Supplementary Material 2 for a

weekly description of the exercise intervention protocol). Further,
Modified Canadian Aerobic Fitness Test (mCAFT), was completed before
HR intensity multiplied by the total session duration (Interval duration +
117 to 275.4 s.
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the goal of each session varied, and the types of movements

performed were to maximize chronic response and minimize

overuse injuries (see Supplementary Material 3 for examples of

prescribed movements). The first session of the week included

light intervals focused on strength-based movements (e.g., body-

weight squats). The second session targeted movements that

yielded high-intensity exertion levels (e.g., fast marching) with

minimal rest. The third session included movements that targeted

moderate-intensity exertion levels with strength, stability, and

cardiovascular-based movements (e.g., modified planks and

jumping jacks). Each session included a ten-minute (600 s) warm-

up and a ten-minute (600 s) cool-down period.
Demographic and clinical data

Weight and height were self-reported by participants.

Information from participants’ medical charts at the fertility

clinic and medical health records were extracted to characterize

participants’ physical and reproductive health status. The

information included primary and secondary fertility diagnosis,

and diagnosis of metabolic diseases, such as diabetes,

cardiovascular disease, and infertility due to “male factor”.

The Godin-Shephard Leisure-Time Physical Activity

Questionnaire was administered to determine eligibility and describe

participants’ physical activity levels before and after the exercise

intervention (33). The Leisure-Time Physical Activity score was

calculated to determine participants’ physical activity level (34).
Feasibility, safety and acceptability

According to the guidelines established by El-Kotob and

Giangregorio for pilot and feasibility studies of physical activity

interventions, the present study assessed the feasibility, safety,

and acceptability of our exercise intervention with the goal of

enhancing the rigour of future studies in the field (35). Feasibility

was determined by measuring: (1) recruitment and consent rates,

(2) outcome measure completion, and (3) adherence to

protocols. Adherence to the protocol was based on achieving the

prescribed HR intensity during the exercise session. HR data

were collected with Polar wrist activity trackers and chest-strap

HR monitors during exercise testing and sessions. Two HR

measures were calculated to determine exercise adherence based

on achieving the prescribed intensity: (1) average HR as a

percentage of HR max per session and (2) maximum HR as a

percentage of HR max per session. Safety was evaluated by

monitoring and self-reporting adverse events, including falls or

new health issues. Acceptability was assessed through two

methods: (1) measuring the number of patients who completed

≥80% of the exercise intervention, and (2) participants’ weekly

satisfaction rating of various aspects of the program. The weekly

satisfaction ratings were administered through Google Forms.

Participants were asked to reflect on their week in the program

and answer each question to the best of their ability. The

majority of questions participants answered using a 5-point
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Likert scale, with “1” being “strongly agree” and “5” being

“strongly disagree”. Participants were asked to rate their rating of

perceived exertion (RPE) for each of the sessions they

participated in that week.
Intervention efficacy

To evaluate the efficacy of the exercise intervention,

cardiorespiratory fitness was assessed using the Modified Canadian

Aerobic Fitness Test (mCAFT) before and after the exercise

intervention. Due to COVID-19 restrictions, participants

performed the submaximal exercise testing virtually using the

Zoom online platform. Participants were requested to have a

support person present during the test. For the nine participants

who lived within the metropolitan area, custom-made, two-step

stairs that complied with the mCAFT testing criteria were

delivered to participants’ homes. The two participants who resided

outside the metropolitan completed the test on the stairs of their

homes. Participants were instructed through a five-minute warm-

up period on how to use the steps. Following the warm-up and

familiarization with the test protocol, participants began the test at

stage one due to the sedentary behaviour of the participants. The

HR at the end of each stepping stage was recorded. The

participant continued to the next stage if the obtained HR was

under 85% of the age-predicted HR maximum (220 - their age).

Each stepping session lasts for three minutes. The support person

measured systolic and diastolic blood pressure and recorded it

using an automated sphygmomanometer before and after the test.

Participants predicted _VO2Max was calculated from the

following equation:

_VO2Max (ml � kg�1 �min�1) ¼
[17:2þ (1:29 � O2 cost�) � (0:09� wt) � (0:18� age)]

where * represents the oxygen cost in ml · kg–1 · min–1 during the

final stage of stepping. Wt = weight in kilograms. Age = years.

The calculated predicted _VO2Max scores were compared to sex

and age-matched normative-referenced percentile values (36).
Statistical analysis

Categorical demographic and clinical variables were presented as

frequencies and percentages. The %HR was calculated from the %

HRmax [based on the age-predicted HRmax (220-age)] to

determine the exercise intensity. The average %HR and peak %HR

per session were calculated and reported as mean and standard

deviation per training block for each session. Percentages were

calculated for the weekly satisfaction survey based on a Likert scale.

For calculated _VO2Max, pretest and post-test values were

calculated and reported as mean and standard deviation. To

descriptively examine the impact of HR adherence and exercise

session attendance on changes in cardiorespiratory fitness, a
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https://doi.org/10.3389/fspor.2024.1332376
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Wadden et al. 10.3389/fspor.2024.1332376
composite score was calculated by multiplying the average peak %

HR by the number of sessions attended.
Results

Demographic and clinical data

Participants ranged in age from 28 to 42 years at the time of

enrolment, with a mean age of 34 (SD = 3.74) years and resided

in the Canadian province of Newfoundland and Labrador. At

baseline, average anthropometric measures of height and weight

were 1.63 m (SD = 0.074) and 108 kg (SD = 19.52, Range:

68–133.8 kg). The average BMI was 40.3 ± 4.54 kg/m2 and ranged

from 32.5 to 46.2 kg/m2, which classified participants as a weight

status of obese class III (37).

At the time of the study, data from medical charts of the

participants (n = 10) showed that one participant was diagnosed

with primary infertility and three with secondary infertility. Three

participants had a polycystic ovarian syndrome (PCOS) diagnosis,

three participants had a documented “male factor” diagnosis (in

addition to female infertility), two participants were diagnosed

with unexplained infertility, one participant was diagnosed

with low ovarian reserve, one with oligomenorrhea, one with

adenomyosis, and another with recurrent unexplained pregnancy

loss (Table 1). Of the ten participants, some had multiple diagnoses.
Recruitment, consent rates and outcome
measure completion

Thirty-two women were contacted to participate in the study.

Eleven of 32 contacted women consented to participate in the

study (34.4% consent rate). Eight participants (72.7%) completed

the entire study. Participant recruitment is presented in Figure 2.
TABLE 1 Demographic and clinical characteristics of participants.

Participants n = 11/10a; n ± SD
Age (years) 34 ± 3.74

Pre-self-reported weight (kg) 108.0 ± 19.52

Pre-BMI 40.3 ± 4.54

Fertility diagnosis and gynecological conditions n

Primary infertility 1

Secondary infertility 3

PCOS 3

Male factor 3

Unexplained infertility 2

Decreased ovarian reserve 1

Oligomenorrhea 1

Adenomyosis 1

Recurrent unexplained pregnancy loss 1

Past medical history of metabolic conditions

Hypertension 2

Fatty infiltration of liver 1

Sleeve gastrectomy 1

aOne participant was not a fertility clinic patient, and their medical history was not

included outside of age, weight, and BMI.
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Physical activity levels

According to the Leisure-Time Physical Activity score, eight out

of eleven participants received scores below 14 before the

intervention, indicating insufficient activity. Two participants

scored between 14 and 23, indicating moderate activity, and one

participant scored above 23, indicating sufficient activity.

Following the exercise intervention, out of the seven participants

who completed their questionnaires, five were classified as

insufficiently active, one as moderately active, and one as

sufficiently active.
Heart rate adherence

For the total number of sessions attended by participants

(n = 150), there was a 30% adherence rate for average %HR per

session. However, when examining the peak HR achieved per

session (averaged weekly), there was a 50% adherence rate for

sessions attended by participants. Descriptively, the mean HR as

a percentage of participants’ age-predicted maximum increased

over the first three training blocks [Training Block 1: 57.8%

(SD = 5.0), Training Block 2: 62.1% (SD = 4.9), Training Block 3:

63.0% (SD = 4.7)], and decreased for the last training block

[Training Block 4: 58.2% (SD = 5.5)] when the group attendance

was low (mean # of sessions = 0.2, SD = 0.6). The peak HR%

followed the same pattern (Table 2).
Safety assessment, acceptability and
satisfaction

One adverse event was reported by a participant to the study’s

Kinesiologist and was recorded on the weekly survey. The adverse

event was a musculoskeletal injury of the foot. The assessment of

attendance reflected a low level of acceptance of the exercise

intervention. One person (9.09%) achieved 80% of the required

attendance deemed acceptable. Adherence to the program

decreased as the 12-weeks progressed, with a significant decline

in the fourth block of 4 weeks. Group attendance rates are

summarized in Figure 3.

Based on results from the weekly satisfaction survey,

participants reported overall high levels of satisfaction with the

exercise intervention (Figure 4). The average response rate for

the survey was 5.25, ranging from 2 to 8 responses per week. All

positive statements regarding session structure and instructors

had a majority of participants responding, “strongly agree”.

Additionally, 51% of participants disagreed or strongly disagreed

that completing the exercise sessions at home was difficult, and

87.9% disagreed or strongly disagreed that they were embarrassed

to exercise in front of others. All participants (100%) responded

“agreeing” or “strongly agreeing” that instructors created a

comfortable environment during online classes. Participants did

not report being impacted by COVID-19; however, the design

and delivery of this intervention online were impacted by public

health restrictions.
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FIGURE 2

Recruitment flow diagram.

TABLE 2 Group data of the average HR as a percentage of HR Max across training blocks.

Training block Week Mean %HR SD Mean peak %HR SD Mean # of sessions attended SD
1 TB 1, W1 55.2 5.15 70.3 5.89 1.8 1.33

TB 1, W2 60.5 4.85 76.4 6.59 2.2 1.66

TB 1, W3 57.7 5.00 75.8 6.41 1.4 1.29

TB 1 average 57.8 5.0 74.2 6.3 1.8 1.4

2 TB 2, W4 59.0 7.65 76.7 8.78 1.4 0.81

TB 2, W5 64.0 3.63 80.7 5.61 1.5 1.04

TB 2, W6 63.4 3.38 82.2 4.85 1.0 1.00

TB 2 average 62.1 4.9 79.9 6.4 1.3 0.9

3 TB 3, W7 63.2 6.59 82.2 4.97 1.4 1.21

TB 3, W8 63.0 4.83 80.7 4.57 1.1 1.51

TB 3, W9 62.7 2.57 83.2 4.18 0.8 1.08

TB 3 average 63.0 4.7 82.0 4.6 1.1 1.3

4 TB 4, W10 64.4 5.50 83.9 6.21 0.6 1.21

TB 4, W11 51.9 N/A 73.2 N/A 0.1 0.30

TB 4, W12 N/A N/A N/A N/A 0.0 0.30

TB 4 average 58.2 5.5 78.6 6.2 0.2 0.6

Both the mean %HR and peak %HR per session per week were calculated. TB, training block; W, week; N/A, not applicable; %HR, percentage of heart rate maximum

(i.e., 220 - Age); Peak %HR, highest heart rate recorded expressed as a percentage of heart rate maximum.

Italicized text represents the standard deviations for calculated means for %HR, peak %HR, and number of sessions attended.

Bolded text represents the TB Average Score for the calculated mean and standard deviation.

Wadden et al. 10.3389/fspor.2024.1332376

Frontiers in Sports and Active Living 06 frontiersin.org

https://doi.org/10.3389/fspor.2024.1332376
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


FIGURE 3

Group data of attendance of exercise sessions.

FIGURE 4

Group data of the weekly check-in survey: Likert scale results of participant satisfaction.

Wadden et al. 10.3389/fspor.2024.1332376
For the participants who responded to the weekly survey, the

average RPE for all sessions was 14.68 (SD = 0.55), ranging

from 11 to 19.
Cardiorespiratory fitness

Before the exercise intervention (pre-test), the mean _VO2 max

was 26.0 ml · kg−1 · min−1 (SD = 4.54) with a range of 19.2–32.3

(Table 3). When comparing participants’ cardiorespiratory fitness

to normative-referenced percentile values for age and sex (31), all

participants were below the 20th percentile. Following the

exercise intervention (post-test), the mean _VO2 max slightly
Frontiers in Sports and Active Living 07
improved, M = 27.1 ml · kg−1 · min−1, SD = 4.54, and the new

range was 19.6–36.0. Of the eight participants who completed

the post-exercise testing, two participants (ID 006 and 024)

improved their percentile ranking and progressed from the 20th

to the 50th and 10th to the 40th following the completion of the

exercise intervention.

The average adherence composite score (the average peak

%HR * # of sessions attended) was 86.9 (SD = 60.29), ranging

from 6.6 to 187.4. The two participants that improved their
_VO2 max percentiles values had the highest adherence composite

score (187.5: post-test = <P50 of _VO2 max; 147.81: post-test =

<P40 _VO2 max), demonstrating the highest adherence of exercise

intensity and session attended.
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TABLE 3 Individual data for pre- and post-self-reported anthropometric data and _VO2 Max.

Participant ID (n = 11) Mean SD

001 005 006 008 009 013 017 019 024 027 031
Pre Weight (kg) 101.6 124.3 88.9 124.7 113.4 68.0 120.2 113.4 88.5 133.8 110.7 108.0 19.52

Calculated BMI 41.0 44.2 32.6 43.1 41.6 32.5 42.8 42.9 36.8 46.2 39.4 40.3 4.54
_VO2 Max 25.5 23.5 32.3 22.7 25.4 27.8 32.0 23.5 25.1 19.2 29.3 26.0 4.01

VO2 Max percentile <P5 <P5 <P20 <P5 <P5 <P5 <P20 <P5 <P10 <P5 <P20

Post Weight (kg) 102.3 124.1 82.7 * * 68.0 120.2 * 88.5 129.1 * 102.1 23.32

Calculated BMI 41.2 44.2 30.3 * * 32.5 42.8 * 36.8 44.6 * 38.9 5.78
_VO2 Max 25.3 23.5 36.0× * 25.4 27.8 28.8 * 30.2× 19.6 * 27.1 4.89
_VO2 Max percentile <P5 <P5 <P50 * <P5 <P5 <P5 * <P40 <P5 *

Bolded text represents the VO2 Max percentile for each participant when compared to sex and age-matched normative-referenced percentile values pre- and post-

intervention as well as the mean participant BMI and VO2 Max scores.

Bold-italics values represent the calculated standard deviation for the mean scores for participant BMI and VO2 Max.

*No data.
×Improvement in _VO2 max.
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Discussion

Increased physical activity participation and adherence to average

amounts of moderate-to-vigorous physical activity per week are

associated with a reduced risk of infertility (18). However, due to

current gaps in the delivery and assessment of non-weight-centric

interventions for persons with an infertility diagnosis affected by

obesity, there is a need to design, deliver, and evaluate the feasibility

of an exercise intervention targeting cardiorespiratory fitness. The

current pilot feasibility study showed low recruitment rates and

adherence to a 12-week online group exercise intervention for

women living with obesity and experiencing infertility. The low

number of participants who completed pre-and post-testing and

adhered to 80% of the exercise intervention limited our analysis.

Nonetheless, due to the study’s in-depth assessment of measures

associated with feasibility, adherence, and efficacy, there are notable

findings that can inform a more extensive study and future exercise

interventions in this population.

In the present study, less than half of participants who contacted

the research team consented to participate in the research study.

While most participants completed the initial and follow-up

assessment measures, of those who consented, adherence to the

exercise intervention was low, with only one participant following

the prescribed exercise sessions as recommended in the study

protocol. Based on the consent rate and adherence to the exercise

intervention, the present study design exhibited a lack of feasibility.

This finding is reflected in other work investigating exercise

interventions for persons living with obesity and experiencing

infertility (38, 39). Nagelberg et al. studied the effects of a home-

based exercise program that prescribed a progressive daily “step”

count goal over four weeks on outcomes related to female

infertility in an obese population with PCOS. While our exercise

intervention design differed in exercise mode (e.g., group-based

exercise, low-impact movements) and intensity (e.g., 60%–80% of

HRmax) from the Nagelburg et al. study, similar to our study, only

a third of the participants reached at least one weekly goal of 50%

increase in their total “step” count.

In 2018, Kiel et al. published a pilot randomized controlled trial

investigating the effects of a high-intensity 10-week exercise
Frontiers in Sports and Active Living 08
intervention performed on a treadmill three times weekly during

supervised sessions. As only 18 participants consented to the

study after four years, the study was concluded prematurely (21).

The objective of the Kiel et al. study motivated the current study

protocol, which was to prescribe moderate-to-high intensity

rather than a general promotion of physical activity for weight

loss. To expand the Kiel et al. protocol and improve the patient’s

desire to participate, we sought feedback from “patient partners”

with experience participating in a physician-referred exercise

program for persons with infertility diagnoses (40). The

importance of group-based exercise with persons with similar

lived experiences of living with obesity and experiencing

infertility merged as a primary directive. Group-based exercise

sessions have been shown to improve sources of motivation to

participate in the exercise as participants feel a sense of

relatedness and social connectedness to others in their group

(41, 42). Due to COVID-19 restrictions, we delivered a virtual,

group-based exercise intervention; however, the same degree of

social connectedness may not have been attained in a virtual

setting compared to in-person, impacting the level of adherence

to the intervention. Further, while the home-based nature of the

intervention may have removed barriers, such as travel time, it

may have impacted accountability (43). Further, due to the

extenuating circumstances surrounding the COVID-19 pandemic

and its substantial impact on fertility services and patients’

emotional and mental health (44), patients may have been less

inclined to participate in research studies.

We explored participants’ perceptions of the exercise

intervention to understand factors that may impact feasibility (35).

Based on results from the survey, there was overall high

satisfaction, evidenced by the frequency of “strongly agree” ratings,

which was the rating for approximately 75% of responses, for

statements describing the quality and delivery of the exercise

intervention. The ratings for statements regarding participation

barriers were less conclusive; nonetheless, there was a tendency

towards a greater number and frequency of participants rating

“disagree” or “strongly disagree” for experiencing difficulties with

completing the sessions from home, in front of others, needing

additional motivators, and using mild pain or fatigue as a reason
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not to exercise. These findings suggested that the anticipated barriers

to participation outlined in the survey were not necessarily those

experienced by participants. For example, in a recent review by

Hunter et al. (21) of randomized controlled trials that utilized

physical activity in weight loss interventions, barriers to exercise

were related to the safety of the neighbourhood and long working

hours for persons living with obesity and infertility. Thus, barriers

related to logistics, resources, and societal factors must be

considered when developing and implementing an exercise

intervention for persons with infertility.

Epidemiological studies indicate cardiorespiratory fitness is one

critical indicator for reducing mortality risk (45–48). However, a

limited understanding exists of how cardiorespiratory fitness,

independent of BMI, contributes to reproductive health outcomes

(49). Unfortunately, due to low numbers in the present study, it is

difficult to comment on the effectiveness of the exercise intervention

in improving cardiorespiratory fitness. However, descriptively, the

two participants who improved their cardiorespiratory fitness

percentile ranking most effectively completed the exercise

intervention as measured by the intensity and frequency of exercise.

Due to the many challenges with participation and adherence

documented in the present study and in the research studies of

others (38, 39), determining the effectiveness of cardiorespiratory

fitness on fertility outcomes necessitates a focused effort on

eliminating barriers to exercise participation and adherence.
Limitations

There were several limitations to the present study. First, results

were limited to descriptive statistics due to the small sample size.

Thus, while our descriptive results are supported by other work in

exercise and fertility research, there are significant constraints on the

generalizability and utility of the present study’s findings. Notably,

the depth of conclusions regarding the effectiveness of the study’s

intervention is limited. Further, the study occurred during COVID-

19 restrictions and the summer months (e.g., taking annual leave

and hot temperatures and lack of air conditioning in the summer

months), which may have impacted participants’ motivation and

priorities, and their ability to adhere to the exercise intervention.

Due to the COVID-19 restrictions, we experienced technical issues

with menstrual cycle data collection through a mobile phone-based

application. Specifically, the research team provided participants

mobile phones to record menstrual cycle information. However,

accessing the menstrual cycle application was challenging because of

multiple security checks and trouble-shooting the device, which

overburdened participants. This method may be feasible for future

research if researchers provide in-person support or traditional

methods, suchas recordingmenstrual cycles viapenandpaper, areused.
Future directions

It is well-established that the assessment of cardiometabolic

risk in the preconception phase is advantageous as individuals

with poor cardiometabolic health are more susceptible to
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hypertensive disorders such as pre-existing hypertension,

gestational hypertension, preeclampsia and gestational diabetes

during pregnancy (50). Further, evidence from pregnancy

literature provides a strong rationale for physical activity

participation to improve biophysical markers (e.g., HDL-

cholesterol, blood pressure, blood glucose and triglycerides),

cardiorespiratory fitness and pregnancy outcomes (51). Future

research must continue to explore the relationship between

exercise-induced physiological changes and fertility outcomes,

such as pregnancy viability and loss, that may occur

independently of weight loss. Specifically, there is a crucial need

to address the knowledge gap regarding how exercise regimens

may improve live birth rates in individuals diagnosed with

infertility and obesity (52).

Findings from epidemiological studies suggest associations

between exercise (e.g., adherence to recommended guidelines of at

least 150-min per week of moderate-intensity aerobic physical

activity) and fertility outcomes, such as increased live birth or

cumulative live birth [i.e., the preferred primary outcome for

infertility research trials based on the “Improving the Reporting of

Clinical Trials of Infertility Treatments” (IMPRINT) guidelines]

(17, 23, 53). Yet, a recent study found that more than half of the

women visiting a fertility clinic did not regularly participate in

moderate or high-intensity exercise (50). There is an urgent need

for the reproductive field to move beyond weight-centric

approaches that recognize the limitations of a BMI measure and

the potential benefits of exercise prescription for fertility care.

More research is needed to characterize the cardiometabolic health

of patients seeking fertility treatment and to determine the

association between these measures and outcomes related to

reproductive health in a broad anthropometric range of

individuals. In conclusion, given the small sample size of the

current study and issues related to recruitment and adherence,

future research studies with larger sample sizes (e.g., through

multisite recruitment strategies) and improved adherence methods

(e.g., in-person sessions) will expand upon the findings of

the present study.
Conclusion

In conclusion, the present study design exhibited low feasibility

based on a number of outcomes related to acceptability and

adherence. The low level of acceptability and adherence was not

unforeseen, given the online environment of the group-based sessions

and the limited ability of the instructors to provide one-on-one

feedback. Further, while the mode of exercise (e.g., low-impact body-

weighted movements completed at home) was pragmatic, it was less

controlled than, for example, cycling on a stationary bike or walking

or running on a treadmill where the speed, resistance or incline can

be manipulated in a laboratory setting. Future exercise and fertility

research should investigate the feasibility of a hybrid approach of

supervised one-on-one and group-based exercise to help improve

participants’ attendance and adherence to the intervention to an

acceptable level, therefore allowing for an examination of the efficacy

of exercise in improving outcomes related to fertility.
frontiersin.org

https://doi.org/10.3389/fspor.2024.1332376
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Wadden et al. 10.3389/fspor.2024.1332376
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by Newfoundland

and Labrador Provincial Health Research Ethics Authority

(#20200467). The studies were conducted in accordance with the

local legislation and institutional requirements. The participants

provided their written informed consent to participate in this study.
Author contributions

KW: Writing – original draft, Writing – review & editing.

NH: Writing – review & editing. TF: Writing – review & editing.

RM: Writing – review & editing. CB: Writing – review &

editing. DF: Writing – review & editing. FB: Writing – review &

editing. DM: Writing – review & editing. SM: Writing – review

& editing. SH: Writing – review & editing. EM: Writing – review

& editing. LT: Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article.

This research received a grant from Newfoundland and

Labrador’s Support for People and Patient-Oriented Research

and Trials Unit (NL SUPPORT). The funder had no role in

study design, data collection and analysis, decision to publish, or

preparation of the manuscript.
Frontiers in Sports and Active Living 10
Acknowledgments

We would like to acknowledge the contribution of our patient
partners and the invaluable feedback they provided on the
experimental design of this study.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fspor.2024.

1332376/full#supplementary-material
References
1. Gesink Law DC, Maclehose RF, Longnecker MP. Obesity and time to pregnancy.
Hum Reprod. (2007) 22(2):414–20. doi: 10.1093/humrep/del400

2. Richedwards JW, Goldman MB, Willett WC, Hunter DJ, Stampfer MJ, Colditz
GA, et al. Adolescent body-mass index and infertility caused by ovulatory disorder.
Am J Obstet Gynecol. (1994) 171(1):171–7. doi: 10.1016/0002-9378(94)90465-0

3. Silvestris E, de Pergola G, Rosania R, Loverro G. Obesity as disruptor of the
female fertility. Reprod Biol Endocrin. (2018) 16(1):22. doi: 10.1186/s12958-018-
0336-z

4. Gautam D, Purandare N, Maxwell CV, Rosser ML, O’Brien P, Mocanu E, et al.
The challenges of obesity for fertility: a FIGO literature review. Int J Gynaecol
Obstet. (2023) 160 Suppl 1(Suppl 1):50–5. doi: 10.1002/ijgo.14538

5. Lytvyak E, Straube S, Modi R, Lee KK. Trends in obesity across Canada from 2005
to 2018: a consecutive cross-sectional population-based study. CMAJ Open. (2022) 10
(2):E439–49. doi: 10.9778/cmajo.20210205

6. Bushnik T, Cook JL, Yuzpe AA, Tough S, Collins J. Estimating the prevalence of
infertility in Canada. Hum Reprod (Oxford, England). (2013) 28(4):1151. doi: 10.1093/
humrep/des464

7. Talmor A, Dunphy B. Female obesity and infertility. Best Pract Res Cl Ob. (2015)
29(4):498–506. doi: 10.1016/j.bpobgyn.2014.10.014

8. Slocum B, Shami A, Schon SB. Body size, fertility, and reproductive justice:
examining the complex interplay between BMI, reproductive health, and access to
care. Women. (2022) 2(2):93–101. doi: 10.3390/women2020011
9. Mahutte N, Kamga-Ngande C, Sharma A, Sylvestre C. Obesity and reproduction.
J Obstet Gynaecol Can. (2018) 40(7):950–66. doi: 10.1016/j.jogc.2018.04.030

10. Clark AM, Thornley B, Tomlinson L, Galletley C, Norman RJ. Weight loss in
obese infertile women results in improvement in reproductive outcome for all
forms of fertility treatment. Hum Reprod. (1998) 13(6):1502–5. doi: 10.1093/
humrep/13.6.1502

11. Crosignani PG, Colombo M, Vegetti W, Somigliana E, Gessati A, Ragni G.
Overweight and obese anovulatory patients with polycystic ovaries: parallel
improvements in anthropometric indices, ovarian physiology and fertility
rate induced by diet. Hum Reprod. (2003) 18(9):1928–32. doi: 10.1093/humrep/deg367

12. Crosignani PG, Vegetti W, Colombo M, Ragni G. Resumption of fertility with
diet in overweight women. Reprod Biomed Online. (2002) 5(1):60–4. doi: 10.1016/
S1472-6483(10)61600-8

13. Huber-Buchholz MM, Carey DG, Norman RJ. Restoration of reproductive
potential by lifestyle modification in obese polycystic ovary syndrome: role of
insulin sensitivity and luteinizing hormone. J Clin Endocrinol Metab. (1999) 84
(4):1470–4. doi: 10.1210/jcem.84.4.5596

14. Sim KA, Partridge SR, Sainsbury A. Does weight loss in overweight or obese
women improve fertility treatment outcomes? A systematic review. Obes Rev. (2014)
15(10):839–50. doi: 10.1111/obr.12217

15. Hakimi O, Cameron LC. Effect of exercise on ovulation: a systematic review.
Sports Med. (2017) 47(8):1555–67. doi: 10.1007/s40279-016-0669-8
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fspor.2024.1332376/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fspor.2024.1332376/full#supplementary-material
https://doi.org/10.1093/humrep/del400
https://doi.org/10.1016/0002-9378(94)90465-0
https://doi.org/10.1186/s12958-018-0336-z
https://doi.org/10.1186/s12958-018-0336-z
https://doi.org/10.1002/ijgo.14538
https://doi.org/10.9778/cmajo.20210205
https://doi.org/10.1093/humrep/des464
https://doi.org/10.1093/humrep/des464
https://doi.org/10.1016/j.bpobgyn.2014.10.014
https://doi.org/10.3390/women2020011
https://doi.org/10.1016/j.jogc.2018.04.030
https://doi.org/10.1093/humrep/13.6.1502
https://doi.org/10.1093/humrep/13.6.1502
https://doi.org/10.1093/humrep/deg367
https://doi.org/10.1016/S1472-6483(10)61600-8
https://doi.org/10.1016/S1472-6483(10)61600-8
https://doi.org/10.1210/jcem.84.4.5596
https://doi.org/10.1111/obr.12217
https://doi.org/10.1007/s40279-016-0669-8
https://doi.org/10.3389/fspor.2024.1332376
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


Wadden et al. 10.3389/fspor.2024.1332376
16. Phelan SM, Burgess DJ, Yeazel MW, Hellerstedt WL, Griffin JM, van Ryn M.
Impact of weight bias and stigma on quality of care and outcomes for patients with
obesity. Obes Rev. (2015) 16(4):319–26. doi: 10.1111/obr.12266

17. McKinnon CJ, Hatch EE, Rothman KJ, Mikkelsen EM, Wesselink AK, Hahn KA,
et al. Body mass index, physical activity and fecundability in a north American
preconception cohort study. Fertil Steril. (2016) 106(2):451–9. doi: 10.1016/j.
fertnstert.2016.04.011

18. Xie F, You Y, Guan C, Gu Y, Yao F, Xu J. Association between physical activity
and infertility: a comprehensive systematic review and meta-analysis. J Transl Med.
(2022) 20(1):237. doi: 10.1186/s12967-022-03426-3

19. Brinson AK, da Silva SG, Hesketh KR, Evenson KR. Impact of physical
activity and sedentary behavior on spontaneous female and male fertility: a
systematic review. J Phys Act Health. (2023) 20(7):600–15. doi: 10.1123/jpah.
2022-0487

20. Rothberg A, Lanham M, Randolph J, Fowler C, Miller N, Smith Y. Feasibility of
a brief, intensive weight loss intervention to improve reproductive outcomes in obese,
subfertile women: a pilot study. Fertil Steril. (2016) 106(5):1212–20. doi: 10.1016/j.
fertnstert.2016.06.004

21. Hunter E, Avenell A, Maheshwari A, Stadler G, Best D. The effectiveness of
weight-loss lifestyle interventions for improving fertility in women and men
with overweight or obesity and infertility: a systematic review update of
evidence from randomized controlled trials. Obes Rev. (2021) 22(12):8. doi: 10.
1111/obr.13325

22. Mottola MF, Davenport MH, Ruchat S-M, Davies GA, Poitras VJ, Gray CE, et al.
2019 Canadian guideline for physical activity throughout pregnancy. Br J Sports Med.
(2018) 52(21):1339–46. doi: 10.1136/bjsports-2018-100056

23. Wise LA, Rothman KJ, Mikkelsen EM, Sørensen HT, Riis AH, Hatch EE. A
prospective cohort study of physical activity and time to pregnancy. Fertil Steril.
(2012) 97(5):1136–42.e1–4. doi: 10.1016/j.fertnstert.2012.02.025

24. Bluher M. Metabolically healthy obesity. Endocr Rev. (2020) 41(3):3. doi: 10.
1210/endrev/bnaa004

25. Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, Blissmer BJ, Rubin RR, et al.
Exercise and type 2 diabetes: the American college of sports medicine and the
American diabetes association: joint position statement executive summary.
Diabetes Care. (2010) 33(12):2692–6. doi: 10.2337/dc10-1548

26. Qiu S, Cai X, Sun Z, Zugel M, Steinacker JM, Schumann U. Aerobic interval
training and cardiometabolic health in patients with type 2 diabetes: a meta-
analysis. Front Physiol. (2017) 8:957. doi: 10.3389/fphys.2017.00957

27. Callaway LK, Colditz PB, Byrne NM, Lingwood BE, Rowlands IJ, Foxcroft K,
et al. Prevention of gestational diabetes: feasibility issues for an exercise intervention
in obese pregnant women. Diabetes Care. (2010) 33(7):1457–9. doi: 10.2337/dc09-
2336

28. Colley RC, Hills AP, O’Moore-Sullivan TM, Hickman IJ, Prins JB, Byrne NM.
Variability in adherence to an unsupervised exercise prescription in obese women.
Int J Obes (Lond). (2008) 32(5):837–44. doi: 10.1038/sj.ijo.0803799

29. Liguori G, Medicine ACoS. ACSM’s Guidelines for Exercise Testing and
Prescription. Philadelphia, PA: Wolters Kluwer (2020).

30. Chiu YH, Tsai SC, Lin CS, Wang LY, Huang KC. Effects of a 12-week walking
intervention on circulating lipid profiles and adipokines in normal weight and
abdominal obese female college students. J Exerc Sci Fit. (2023) 21(3):253–9.
doi: 10.1016/j.jesf.2023.04.001

31. Auersperger I, Jurov I, Laurencak K, Leskosek B, Skof B. The effect of a short-
term training period on physiological parameters and running performance in
recreationally active female runners. Sport Mont. (2020) 18(1):69–74. doi: 10.26773/
smj.200212

32. Painter KB, Haff GG, Ramsey MW, McBride J, Triplett T, Sands WA, et al.
Strength gains: block versus daily undulating periodization weight training among
track and field athletes. Int J Sports Physiol Perform. (2012) 7(2):161–9. doi: 10.
1123/ijspp.7.2.161

33. Godin G, Shephard RJ. A simple method to assess exercise behavior in the
community. Can J Appl Sport Sci. (1985) 10(3):141–6. PMID: 4053261.

34. Amireault S, Godin G. The Godin-Shephard leisure-time physical activity
questionnaire: validity evidence supporting its use for classifying healthy adults into
active and insufficiently active categories. Percept Motor Skill. (2015) 120(2):604–22.
doi: 10.2466/03.27.PMS.120v19x7
Frontiers in Sports and Active Living 11
35. El-Kotob R, Giangregorio LM. Pilot and feasibility studies in exercise, physical
activity, or rehabilitation research. Pilot Feasibility Stud. (2018) 4:137. doi: 10.1186/
s40814-018-0326-0

36. Hoffmann MD, Colley RC, Doyon CY, Wong SL, Tomkinson GR, Lang JJ.
Normative-referenced percentile values for physical fitness among Canadians.
Health Rep. (2019) 30(10):14–22. doi: 10.25318/82-003-x201901000002-eng

37. Organization WH. Obesity: preventing and managing the global epidemic: report
of a WHO consultation. (2000).

38. Kiel IA, Lundgren KM, Mørkved S, Kjøtrød SB, Salvesen Ø, Romundstad LB,
et al. Women undergoing assisted fertilisation and high-intensity interval training: a
pilot randomised controlled trial. BMJ Open Sport Exerc Med. (2018) 4(1):e000387.
doi: 10.1136/bmjsem-2018-000387

39. Nagelberg J, Burks H, Mucowski S, Shoupe D. The effect of home exercise on
ovulation induction using clomiphene citrate in overweight underserved women
with polycystic ovarian syndrome. Contracept Reprod Med. (2016) 1:14. doi: 10.
1186/s40834-016-0025-2

40. Nagpal TS, Souza SCS, da Silva DF, Adamo KB. Taking a patient-oriented
approach in exercise interventions for pregnant women: a commentary. Can
J Public Health. (2021) 112(3):498–501. doi: 10.17269/s41997-020-00438-8

41. Lynch KA, Merdjanoff A, Wilson D, Chiarello L, Hay J, Mao JJ. “Moving
forward”: older adult motivations for group-based physical activity after cancer
treatment. Int J Behav Med. (2022) 29(3):286–98. doi: 10.1007/s12529-021-10018-w

42. Mehra S, Dadema T, Krose BJA, Visser B, Engelbert RHH, Van den Helder J,
et al. Attitudes of older adults in a group-based exercise program toward a blended
intervention; A focus-group study. Front Psychol. (2016) 7:1827. doi: 10.3389/fpsyg.
2016.01827

43. Manago MM, Swink LA, Hager ER, Gisbert R, Earhart GM, Christiansen CL,
et al. The impact of COVID-19 on community-based exercise classes for people
with Parkinson disease. Phys Ther. (2021) 101(11):pzab203. doi: 10.1093/ptj/pzab203

44. Wedner-Ross S, Schippert C, Von Versen-Hoynck F. The impact of the COVID-
19 pandemic on women seeking fertility treatment: the patient’s perspective. Arch
Gynecol Obstet. (2022) 305(6):1615–24. doi: 10.1007/s00404-021-06379-y

45. Church TS, Cheng YJ, Earnest CP, Barlow CE, Gibbons LW, Priest EL, et al.
Exercise capacity and body composition as predictors of mortality among men with
diabetes. Diabetes Care. (2004) 27(1):83–8. doi: 10.2337/diacare.27.1.83

46. Church TS, LaMonte MJ, Barlow CE, Blair SN. Cardiorespiratory fitness and
body mass index as predictors of cardiovascular disease mortality among men with
diabetes. Arch Intern Med. (2005) 165(18):2114–20. doi: 10.1001/archinte.165.18.2114

47. Tanasescu M, Leitzmann MF, Rimm EB, Hu FB. Physical activity in relation to
cardiovascular disease and total mortality among men with type 2 diabetes.
Circulation. (2003) 107(19):2435–9. doi: 10.1161/01.CIR.0000066906.11109.1F

48. Wei M, Gibbons LW, Kampert JB, Nichaman MZ, Blair SN. Low
cardiorespiratory fitness and physical inactivity as predictors of mortality in men
with type 2 diabetes. Ann Intern Med. (2000) 132(8):605–11. doi: 10.7326/0003-
4819-132-8-200004180-00002

49. Mena GP, Mielke GI, Brown WJ. The effect of physical activity on reproductive
health outcomes in young women: a systematic review and meta-analysis. Hum
Reprod Update. (2019) 25(5):541–63. doi: 10.1093/humupd/dmz013

50. Tempest N, France-Ratcliffe M, Al-Lamee H, Oliver ER, Slaine EE, Drakeley AJ,
et al. Habitual physical activity levels in women attending the one stop infertility clinic:
a prospective cross-sectional observational study. Reprod Fertil. (2022) 3(3):231–7.
doi: 10.1530/RAF-22-0067

51. Collings PJ, Farrar D, Gibson J, West J, Barber SE, Wright J. Associations of
pregnancy physical activity with maternal cardiometabolic health, neonatal delivery
outcomes and body composition in a biethnic cohort of 7,305 mother-child pairs:
the born in Bradford study. Sports Med. (2020) 50(3):615–28. doi: 10.1007/s40279-
019-01193-8

52. Nobles CJ, Mendola P, Mumford SL, Silver RM, Kim K, Andriessen VC, et al.
Preconception blood pressure and its change into early pregnancy early risk factors
for preeclampsia and gestational hypertension. Hypertension. (2020) 76(3):922–9.
doi: 10.1161/HYPERTENSIONAHA.120.14875

53. Legro RS, Wu X, Barnhart KT, Farquhar C, Fauser BC, Mol B. Improving the
reporting of clinical trials of infertility treatments (IMPRINT): modifying the
CONSORT statement†‡. Hum Reprod. (2014) 29(10):2075–82. doi: 10.1093/
humrep/deu218
frontiersin.org

https://doi.org/10.1111/obr.12266
https://doi.org/10.1016/j.fertnstert.2016.04.011
https://doi.org/10.1016/j.fertnstert.2016.04.011
https://doi.org/10.1186/s12967-022-03426-3
https://doi.org/10.1123/jpah.2022-0487
https://doi.org/10.1123/jpah.2022-0487
https://doi.org/10.1016/j.fertnstert.2016.06.004
https://doi.org/10.1016/j.fertnstert.2016.06.004
https://doi.org/10.1111/obr.13325
https://doi.org/10.1111/obr.13325
https://doi.org/10.1136/bjsports-2018-100056
https://doi.org/10.1016/j.fertnstert.2012.02.025
https://doi.org/10.1210/endrev/bnaa004
https://doi.org/10.1210/endrev/bnaa004
https://doi.org/10.2337/dc10-1548
https://doi.org/10.3389/fphys.2017.00957
https://doi.org/10.2337/dc09-2336
https://doi.org/10.2337/dc09-2336
https://doi.org/10.1038/sj.ijo.0803799
https://doi.org/10.1016/j.jesf.2023.04.001
https://doi.org/10.26773/smj.200212
https://doi.org/10.26773/smj.200212
https://doi.org/10.1123/ijspp.7.2.161
https://doi.org/10.1123/ijspp.7.2.161
https://pubmed.ncbi.nlm.nih.gov/PMID: 4053261
https://doi.org/10.2466/03.27.PMS.120v19x7
https://doi.org/10.1186/s40814-018-0326-0
https://doi.org/10.1186/s40814-018-0326-0
https://doi.org/10.25318/82-003-x201901000002-eng
https://doi.org/10.1136/bmjsem-2018-000387
https://doi.org/10.1186/s40834-016-0025-2
https://doi.org/10.1186/s40834-016-0025-2
https://doi.org/10.17269/s41997-020-00438-8
https://doi.org/10.1007/s12529-021-10018-w
https://doi.org/10.3389/fpsyg.2016.01827
https://doi.org/10.3389/fpsyg.2016.01827
https://doi.org/10.1093/ptj/pzab203
https://doi.org/10.1007/s00404-021-06379-y
https://doi.org/10.2337/diacare.27.1.83
https://doi.org/10.1001/archinte.165.18.2114
https://doi.org/10.1161/01.CIR.0000066906.11109.1F
https://doi.org/10.7326/0003-4819-132-8-200004180-00002
https://doi.org/10.7326/0003-4819-132-8-200004180-00002
https://doi.org/10.1093/humupd/dmz013
https://doi.org/10.1530/RAF-22-0067
https://doi.org/10.1007/s40279-019-01193-8
https://doi.org/10.1007/s40279-019-01193-8
https://doi.org/10.1161/HYPERTENSIONAHA.120.14875
https://doi.org/10.1093/humrep/deu218
https://doi.org/10.1093/humrep/deu218
https://doi.org/10.3389/fspor.2024.1332376
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

	PRO-FIT-CARE study: the feasibility assessment of a pilot online exercise intervention for persons living with obesity and female infertility
	Introduction
	Methods
	Study design and ethics
	Participants and recruitment process
	Screening procedure
	Patient and public involvement
	Exercise intervention
	Demographic and clinical data
	Feasibility, safety and acceptability
	Intervention efficacy
	Statistical analysis

	Results
	Demographic and clinical data
	Recruitment, consent rates and outcome measure completion
	Physical activity levels
	Heart rate adherence
	Safety assessment, acceptability and satisfaction
	Cardiorespiratory fitness

	Discussion
	Limitations
	Future directions
	Conclusion

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


