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Regarding the number of embryos (R2 = 0.757, F = 17.692, p < 0.001, B Constant = 1.342) positive relationship was found
with GPAQ-H RPA MET (B = 0.004, p < 0.001) and negative with BMI (B = -0.167, p = 0.038). It was disclosed (R2 = 0.958, F =
408.479, p < 0.001) that higher Very Vigorous Activity (ActiGraph) was accompanied with higher hCG (B = 63.703, p≤
0.001). However, time spent with moderate PA (GPAQ-H) (B = 0.002, SE = 0.001, Wald = 3.944, p = 0.047, OR = 1.002) was
significantly associated with live births.

Conclusions: Amount of PA alone did not have a positive effect on outcome of ART. Type and intensity seemed to be
more significant. Existing differences in response to infertility due to recreational PA suggest the importance of the
development of a specific intervention. The robust overestimation of PA in self-reports highlights the need to improve
physical literacy of women undergoing ART.

Keywords: Physical activity, GPAQ, Accelerometer, Assisted reproduction, IVF, Outcomes, Psychosocial factors, Lifestyle,
Pregnancy rate, Live birth

Background
National, regional and global trends in prevalence of infertil-
ity indicate its public health importance [1–7]. Multiple defi-
nitions on infertility are used in parallel from demographic
[1, 8] or epidemiological point of view [9], or it could even
be considered as a disability [10]. The current study is based
on the clinical definition which describes infertility as “a dis-
ease of the reproductive system defined by the failure to
achieve a clinical pregnancy after 12 months or more of
regular unprotected sexual intercourse” following the Inter-
national Classification of Diseases (ICD-11) [11].
Infertility could specifically affect various life dimensions

of individuals or couples, such as depression, anxiety, social
isolation, sexual dysfunction, psychological and social dis-
tress (PSD), and poorer marital adjustment [12–15]. It has
been hypothesized that depression and anxiety may sub-
stantially have a negative effect on female reproduction or
assisted reproductive treatment (ART) due to hormonal,
neuroendocrine, or immunologic functioning and lead to
poor outcomes [16–20]. The relationship between psycho-
social stress in relation to the success of IVF/ICSI is still
under discussion [21, 22]. It was demonstrated that pre-
treatment levels of perceived anxiety and depression were
significantly related to treatment outcome in in vitro
fertilization (IVF) [23, 24]. For this reason, it is necessary to
explore the fertility related PSD.
Benefits of regular physical activity to maintain phys-

ical, mental and social health are not called into question
[25–31]. Positive effects on women’s health are proven
in different contexts [32–35] underlining its importance
in pregnancy as well [36–39]. Depending on intensity or
duration, certain studies disagree on health effects of ex-
ercise or even PA in relation to ART [40–43]. These PA
studies primarily focus on outcomes of ART and less on
the PSD aspects during the course of the therapy.
Therefore, the aim of the current research was to de-

scribe PA and PSD patterns and their combined effects
on the course and outcomes of the treatment in ART
patients using a multi-causal model.

Methods
Study design and sample
Study design
A cross-sectional, observational cohort study was con-
ducted with consecutive sampling at the Assisted
Reproduction Unit, Department of Obstetrics and Gy-
naecology, University of Pécs, Hungary. All female pa-
tients with both female and male factors of infertility
who were indicated for fertility treatment (IVF/ICSI)
were consecutively invited to participate in the study.
Participants were recruited according to the date of the
fertility consultation. Inclusion criterions were BMI ≥ 18
kg/m2 and ≤ 38 kg/m2, 18 to 40 years of age, having
undergone not more than three unsuccessful cycles and
no significant health risk relevant to the ART procedure
and outcome (metabolic and vascular diseases including
diabetes mellitus, metabolic syndrome, fatty liver dis-
eases and atherosclerosis, severe endometriosis (stage III
or IV) and/or adenomyosis). Participants were not diag-
nosed with any mental disorders and had no significant
physical or mobility impairments.
Data collection was carried out during the routine

examination on the 3rd day of the unstimulated cycles.
62 women participated in the study between December
2018 and June 2019, which means 82.66% response rate.
Self-administered questionnaires were given to partici-
pants, who filled them at home in a conventional paper-
pencil form. Questionnaires were returned on the 21st
day of the unstimulated cycles. 2 participants were ex-
cluded due to high rate of missing questionnaire data.
The selection of the study population including patient
recruitment, exclusion criteria, and refusals are pre-
sented on the flowchart (Fig. 1.)

General characteristics of the sample
The major socio-demographic and clinical characteristics
of the study population have been presented in Table 1.
The data of 60 female patients in reproductive age (34.6 ±
5.2 years), with mostly normal weight (70.0%, BMI 18.5–
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24.9 kg/m2) were analysed in the study. They were sam-
pled from a larger proportion with higher educational de-
gree (58.6%) and with satisfactory economic status
(96.6%). 95.0% of them worked and 75.0% had urban resi-
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Procedure and measurements
Assessment scales
Socio-demographic characteristics were obtained using
questions regarding age, educational level, income, mari-
tal status, duration of partnership, duration of infertility,
BMI and lifestyle habits.

Assessment of distress
Beck Depression Inventory (BDI-13) was applied for
reporting respondents’ mental health status [23, 44–48].
The questionnaire represents how the subjects were feel-
ing the week before. Each question has a set of four pos-
sible responses, ranging in intensity (0–3). A total score
is computed reflecting the outcome index of depression.
The validated Hungarian version of the short-form of
the inventory with 13 items was completed by the re-
spondents [49, 50].
To examine infertility-related distress with an infertil-

ity specific scale, the Fertility Problem Inventory (FPI)
was included. FPI is a 46-item questionnaire developed
to measure the level of infertility-related stress [51]. The
scale consists of five subscales identifying the following
domains: social concerns, sexual concerns, relationship
concerns, rejection of childfree lifestyle and need for
parenthood. Higher score indicates that the individual is
experiencing more psychological stress than the average
individual seen for infertility (85–98% reflects moder-
ately high stress, and above 98% reflects very high level
of stress). The former Hungarian version [52] was accur-
ately redefined, results will be published separately.

Assessment of PA
To describe PA and exercise habits, participants self-
reported on the type and frequency of exercise in a PA
diary and reported all kinds of physical activity in
GPAQ-H. These self-reports were compared with ob-
jective measures collected by the Triaxial ActiGraph
GT3X+ accelerometers.

Global physical activity questionnaire (GPAQ-H)
The GPAQ version 2 was used in our research, which
was developed by the WHO. This self-administered form
comprises 16 items that measure the physical activity
levels of a typical active week (7 days) of adults. The
questionnaire contains three domains of PA: work,
transportation, and recreational activities. The duration
and frequency of physical activity (min/day) were re-
corded in case of all three above-mentioned domains.
The evaluation of the intensity of certain activities is well
introduced for the respondents in the questionnaires’
manual, based on the extent of increase in breathing or
heart rate [53



ActiLife 6 software was used to initialize the acceler-



study (31.68 ± 8.35 vs 23.1 ± 5.7). Table 2 shows these





p = 0.047, OR = 1.002) significantly associated with live
births.

Discussion



to provide knowledge on the results of a high-intensity
interval training before ART in subfertile overweight or
obese women and include the program in regular fertil-
ity care [82]. Similarly to other studies emphasizing the
importance of PA on BMI [34], in a randomised con-



evidence: II-2), exercising 4 h or more per week indicate
40% less likelihood of having a live birth (OR 0.6, CI
0.4–0.8), it is 3 times more likely to lead to cycle
cancellation and 2 times more likely to lead to implant-
ation failure or pregnancy loss (OR 2.8, CI 1.5–5.3; OR
2.0, CI 1.4–3.1; OR 2.0, CI 1.2–3.4 respectively) com-
pared to non-exercise [43]. In the current research dur-
ing the follow-up of IVF outcomes, particular attention
was given to the women in our sample who reported at
least 4 h exercise weekly (18.2%). In our study neither
negative nor positive effects can be concluded by ex-
ceeding 240 or even 300 min of activity per week. Sig-
nificant relationship could be described in relation to
reproductive performance (number of retrieved oocytes
and number of matured oocytes) by women who
reached at least 150 min pre-treatment RPA measured
by GPAQ-H.
Positive effects were also concluded in the meta-



detailed objective assessment of physical activity, in-
creased number of participants, and further examina-
tions on outcome measures, with live birth’s rate as end
point are needed in a well-powered randomized con-
trolled prospective study.

Conclusion
Infertility-specific scales could provide a more appropri-
ate information on PDS of ART patients compared to
general scales. GPAQ-H could be used as a valid meas-
urement tool for mapping PA habits of ART patients,
noting that the robust difference between objective and
subjective measures (self-reports) of PA highlight the
need to improve physical literacy of women undergoing
ART.
Based on our results, recreation type of pre-treatment

PA could positively influence domains of infertility re-
lated QoL and PSD during ART and improve reproduct-
ive performance in relation to primary and secondary
outcomes. Existing differences in response to infertility
due to PA suggest the need for the development of a
specific intervention.
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