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Abstract

Background. Infertility affects approximately 17.5% of the adult population worldwide.
Physical activity is promoted as an element of a healthy lifestyle, yet clinical practice still limits
it at selected stages of IVF treatment.

Aim. The aim of this review is to systematize the current literature on the influence of physical
activity of the woman, the man, and the couple on treatment outcomes at the individual stages
of IVF.

Material and methods. PubMed was searched using two search queries, supplemented with
targeted searches.

Results. For women, evidence on the pre-treatment phase is heterogeneous, resembling a
"reverse J-curve": benefit at moderate activity, no benefit or risk at extremely high levels. Data
on stimulation and embryo transfer are more consistent, not supporting routine restriction and
suggesting a psychological benefit of continued activity. In men, evidence is consistent, with
no adverse effects. Oocyte retrieval, sperm collection, and joint couple activity remain almost
unexamined.

Conclusions. Available evidence does not justify the routine restriction of physical activity
during IVF treatment. A recurring theme is the nonlinear dose—response relationship, indicating
a benefit of moderate activity. Further studies with objective measurement of exposure,
including those focused on the couple, are needed.

Key words: physical activity, in vitro fertilization, assisted reproductive technology, dose-
response relationship, embryo transfer, couple-based intervention

1. Introduction

Infertility affects approximately 17.5% of the adult population worldwide over their lifetime
and constitutes a significant clinical problem of global scope[1]. This has resulted in the
dynamic development of research on assisted reproductive technologies (ART), including in
vitro fertilization (IVF), research focusing both on the procedures and treatment programs
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themselves and on additional factors influencing the success of the process. This span general
clinical overviews of ART [2], safety outcomes for resulting offspring [3], patients knowledge
and attitudes towards treatment [4] and the management of specific clinical subgroups, such as
recurrent implantation failure [5] and policystic ovary syndrome [6]. One issue that appears
particularly important in this context is physical activity. Its positive significance for health and
for the proper course of pregnancy and childbirth is widely discussed (including in populations
outside the context of assisted reproduction [7]). At the same time, however, many
recommendations advise reducing physical activity at certain specific stages of clinical ART
practice. These recommendations are not, however, entirely without support, since in physically
active women extreme exertion and the accompanying psychological pressure may modulate
the ovarian microenvironment, potentially affecting treatment success[8]. A need therefore
arises to specify what type and amount of physical exertion confers benefit, and what constitutes
potential risk. This narrative review aims to analyze and systematize the available literature on
the impact of physical activity on the outcomes of IVF treatment, taking into account a division
into the individual stages of treatment, with particular attention paid to the perspective of the
couple's physical activity.

The perspective of the couple's physical activity, rather than the woman's alone, is marginalized
in the available literature. It may be hypothesized that jointly undertaken physical activity could
foster a better psychological state in both partners and increase mutual motivation to engage in
actions with a documented beneficial effect on IVF success. This hypothesis, however, remains,
as this review demonstrates, empirically unverified to date. The perspective of male physical
activity likewise remains insufficiently studied. It has been noted, as a limitation of one large
study, that a woman's physical activity may correlate with that of her partner, which could
secondarily affect semen quality and constitute a confounding factor in the interpretation of
results pertaining solely to the woman[9]. This observation suggests that the actual influence
of male physical activity on treatment success may extend beyond a direct improvement in
semen parameters alone. However this remains a potential confounding factor rather than an
established mechanism. Of importance to this review is the fact that physical activity, unlike
age or genetic factors, is a modifiable factor, and therefore remains an important target for
educational intervention among couples undergoing treatment for infertility[10].

23.1. AL

Al was used for language and stylistic editing of the text and translation. After using this tool,
the content obtained was reviewed and edited as necessary. The authors accept full
responsibility for the substantive content of the publication.

2.3.2. Search Strategy
The literature search was conducted in the PubMed database, considering scientific papers
published up to July 15, 2026. Two separate search strategies were applied in order to capture

evidence concerning both women and men undergoing treatment with assisted reproductive
technologies (ART).

In the first search (targeting the woman) the following keywords were used: "exercise",
"physical activity", "physical exercise", "sport", "training", in combination with "in vitro
fertilization", "IVF", "ICSI", "intracytoplasmic sperm injection", "assisted reproductive
technology", "embryo transfer", "ovarian stimulation", as well as "women", "woman",

"maternal", "female partner", "ovarian reserve", "oocyte", "pregnancy outcome", "live birth".



In the second search (targeting the man) the same keywords concerning physical activity and
ART were used, in combination with the terms: "men", "man", "paternal", "male partner",

"semen quality", "semen", "sperm", "spermatozoa", "male infertility".

The searches were limited to studies published within the last 10 years, conducted in humans,
in English, with free access to the full text.

Only studies conducted exclusively in humans undergoing an assisted reproduction procedure,
and thematically directly related to physical exertion, were included in the review. Studies in
which the findings were confounded by conditions unrelated to the PA—fertility—obesity axis
were excluded, as were survey-based studies.

The initial searches yielded 413 records. An additional 17 records were identified through
targeted supplementary searches, conducted to fill gaps identified at the initial stage of the
review, concerning in particular the physical activity of male partners and specific procedural
stages of IVF. A total of 430 records were imported.

The publications were imported into Rayyan for screening. One hundred thirty potential
duplicates were identified and manually verified, leaving 309 publications for the screening
stage, subsequently conducted by a single reviewer on the basis of title and abstract according
to the inclusion and exclusion criteria discussed above. Two hundred sixty-seven publications
were excluded on the basis of title and nine on the basis of abstract, yielding 33 studies
ultimately included in the narrative synthesis.

Obesity was not treated as an exclusion criterion, given its high prevalence in ART populations
and the fact that it is the subject of several reference studies meeting the remaining inclusion
criteria.

In the course of further work on the review, additional targeted searches were conducted to fill
identified thematic gaps and to incorporate more recent studies published after the closure of
the original search. Eight additional primary studies were thereby included, bringing the total
to 41 studies forming the evidence base of this review. In addition, several further sources
providing general background, physiological mechanism, or theoretical context were consulted.

3. Physiological Background

Physical exertion, depending on its intensity and volume, may exert opposing effects on the
body. On the one hand, moderate activity improves insulin sensitivity and overall metabolic
status, which supports the proper functioning of the hormonal axis underlying fertility. On the
other hand, physical exertion increases oxygen consumption by skeletal muscle and secondarily
intensifies the production of reactive oxygen species (ROS). This process is not unequivocally
harmful: moderate exposure to ROS serves an adaptive function and strengthens the body's own
antioxidant mechanisms. Only when the production of reactive oxygen species exceeds the
compensatory capacity of these mechanisms does oxidative stress occur, which may adversely
affect reproductive cells. A good example of this dual-sided nature is the finding that physical
activity undertaken before IVF treatment alone induces a measurable increase in a marker of
oxidative stress in saliva[11]. Nevertheless, the net effect remained beneficial for the number
of mature oocytes, suggesting that in the majority of the women studied the positive, metabolic
pole of this relationship prevailed. An equally important mechanism explaining the potential
harmfulness of high exposure to physical activity is the so-called Relative Energy Deficiency
in Sport (RED-S). RED-S is a state of chronic energy unavailability in which the body attempts
to suppress processes not essential for survival, including the hypothalamic—pituitary—gonadal



axis. In women, this leads to disturbances in the pulsatile secretion of GnRH and secondary
menstrual disorders, whereas in men it leads to decreased testosterone concentration and
impaired spermatogenesis.[12].

4. Research results

The influence of physical activity on the course and outcomes of ART appears to remain
incompletely understood and some recommendations remain in conflict with one another. This
review was undertaken to provide such systematization, in view of the growing use of ART and
the increasing awareness among patients of the importance of physical activity.

It is worth mentioning at the begining that, some of the studies discussed below are not fully
independent of one another: the meta-analysis by Rao et al. [13] includes within its pool as
many as four studies that this review discusses separately (Morris et al., Gaskins et al., Evenson
et al., and Palomba et al.). The discussion below consistently distinguishes between these.

4.1 Pre-treatment / Preconception Phase

The evidence on women's physical activity before IVF treatment does not point in one simple
direction. Instead, the picture is more complex: it's not whether a woman is active or not that
matters, but how much, how often, and how intensely.

The nonlinear pattern noted above is most evident in the two largest studies to date on this
subject: one fully independent, the other the largest single component of the Rao meta-analysis.
Geiger et al. [9], in the largest cohort in the literature to date divided women into three groups
by exercise frequency: no regular activity, 1-2x/week, and more than 2x/week. Both the
pregnancy rate and the cumulative live birth rate were highest in the moderate group, rather
than in the most and less active group.

A similar nonlinearity, but with with a different exposure distribution, was described earlier by
Morris et al. [14]. A subgroup of women exercising >4 h/week for 1-9 years was associated
with a worse outcome. This effect disappeared with a longer training history, which means of
more than nine years.

Interestingly, these two largest studies diverge with respect to miscarriage risk: Geiger showed
the lowest risk in the most active group, whereas Morris reported an elevated risk in his high-
exposure subgroup. This difference illustrates how sensitive this field of research is to the way
exposure is defined.

Rao et al. [13], pooling eight studies, found higher clinical pregnancy and live birth rates among
physically active women, with no significant difference in miscarriage risk. This is a surprising
result. As shown above, Morris's own study gave a mixed result, not a clearly positive one. This
suggests that the other seven studies in the pool must have been positive enough to outweigh it.
For example, Evenson et al. [15] found that more activity before treatment was linked to a
higher chance of pregnancy, while Gaskins et al. [16] found no such link at all. Not all studies
show a link with clinical outcome.

Two independent studies found the same pattern: a benefit for oocyte numbers, but not for
pregnancy itself. Soritsa et al. [17] demonstrated a beneficial effect of light PA on the number
of oocytes and embryos obtained, but without translating into clinical outcome. Prémusz et al.



[11] reported exactly the same pattern: a significant association with oocyte number, but not
with pregnancy itself

Ricci et al.[ 18] found that women reporting five or more hours per week of recreational activity
had a lower chance of clinical pregnancy than less active women. This fits the same pattern
seen in Morris and Geiger: it is very high activity, not activity itself, that may cause harm.

A possible explanation for this inconsistency is provided by Ladnelaid et al. [19]. Measuring
PA in both partners simultaneously, they found that couples ultimately qualified for treatment
spent less time in high-intensity PA than couples who conceived spontaneously, an observation
suggesting that lower activity may be a consequence, rather than a cause, of the more severe
form of infertility underlying qualification for treatment.

So far, this evidence comes only from observation, which cannot prove that physical activity
actually causes better outcomes. To answer that, we need randomized controlled trials (RCTs).
A few such trials exist for this stage, and they too disagree with each other. In the FIT-PLESE
trial [20], adding diet and medication on top of exercise worked no better than exercise alone.
Similarly, in the study by Wang et al. [21] a lifestyle intervention did not improve treatment
outcomes. Different results were obtained in the smaller study by Espinds et al. [22], in which
a 12-week intervention significantly improved the outcome; however, the authors note that their
result may be a coincidence.

It's worth comparing this to a study by Palomba et al. [23], which looked at almost the exact
same group of women as FIT-PLESE, but this time, instead of an RCT, it was just an
observational study. The implantation rate, clinical pregnancy rate, and live birth rate were
markedly and significantly higher in the regularly active group, with no difference in the
number or quality of oocytes obtained between groups.

For men, the picture is much simpler: observational and experimental studies agree with each
other. None of the studies found any harm from physical activity, and most point to a benefit.

The strongest evidence is provided by an experimental study. Lo Giudice et al. [24], in a meta-
analysis of six randomized controlled trials, demonstrated a significant association between
regular exercise and sperm concentration, motility, count, and morphology. In men, RCT
evidence confirms the direction suggested by observational studies.

The largest single observational study remains that of Matorras et al. [25]: 207 men presenting
as sperm donors, divided into four groups by PA level. No association was found with basic
(conventional) semen parameters; however, in the high and very-high activity groups, the
fertilization rate in IVF cycles was significantly higher. This lack of association with what is
visible under the microscope, alongside an association with actual fertilizing capacity, most
likely stems from the fact that conventional semen analysis does not capture functional
characteristics of the sperm, which only become apparent at the stage of fertilization itself.

The largest observational study and the RCT meta-analysis both point consistently to a benefit
of PA. But does this hold at every intensity, or only up to a point, as seen in women? An answer
to this question is provided by Donato et al. [26]. Their subjects were healthy young men, not
men undergoing fertility treatment, so the results should be applied with some caution.
Moderate-to-vigorous activity was associated with more favorable sperm concentration and
count, while time spent watching television was associated with their deterioration. For motility
and morphology, however, a nonlinear relationship emerged, shaped like an inverted U, with



the best outcome at moderate intensity, not maximal. This is exactly the same pattern of
nonlinearity that was suggested in the female population by Geiger, Morris, and Ricci.

Two further, smaller studies also speak in favor of PA. Sharqawi et al. [27] linked a healthy
lifestyle, including sporting activity, to longer sperm telomere length. Humaidan et al. [28§]
showed that an intervention combining PA with antioxidant supplementation reduced sperm
DNA fragmentation and seminal oxidative stress; this effect, however, cannot be attributed to
physical activity alone, as it was studied in combination with supplementation.

In summary, the available data, encompassing both observational studies and RCTs,
consistently indicate the absence of a harmful effect of male physical activity at the pre-
treatment stage, and in many respects point to a beneficial effect. The only significant caveat,
based on a single study (Donato et al. [26]), is the suggestion that for some semen parameters,
moderate rather than maximal intensity may be optimal, a theme consistent with what was
observed in the female population.

4.2. Ovarian Stimulation

Standard clinical practice recommends limiting physical activity during stimulation, citing the
risk of ovarian torsion and ovarian hyperstimulation syndrome (OHSS). The pathomechanism
of this phenomenon is related to the fact that, following controlled hyperstimulation, the ovaries
enlarge as multiple follicles develop simultaneously, increasing ovarian weight and thereby the
likelihood of rotation around the axis of the ovarian ligament, a phenomenon that may be further
potentially provoked by physical activity. The situation differs for OHSS: under the influence
of hCG (used as the ovulation trigger), granulosa cells secrete VEGF, which increases capillary
permeability, thereby increasing the fragility and vascularization of the organ and secondarily
elevating the risk of torsion[29]. These rationales rest on solid pathophysiological grounds;
however, as the review of available data below shows, they have been verified only to a limited
extent.

The largest study comes to the fore here. Olaso et al. [30], in a sample of 617 women, measuring
PA two ways: a questionnaire for everyone, plus objective accelerometers for a subgroup,
thereby classifying patients into three groups: low, moderate, and high activity. Both methods
agreed: overall, PA showed no link to the number of oocytes retrieved or matured. This is a
notable result, as it preliminarily excludes the possibility that patients' own self-reporting biased
the outcome. More importantly, however, this result was not homogeneous across the entire
study population: stratification by clinical variables (BMI, presence of endometriosis, ovulatory
disorders) revealed that in these specific subgroups, high PA was associated with a superior
ovarian response, showing an increased number of mature oocytes. The authors emphasize that
further research is needed on this topic, particularly conducted within the specified subgroups,
since the underlying cause of infertility may differentially affect the relationship between PA
and the stimulation stage.

Sdritsa et al. [17] showed that, during the stimulation period itself, women significantly reduce
their physical activity and increase sedentary time (time spent sitting or reclining, during which
the body's energy expenditure is very low, below 1.5 MET) relative to baseline values.
Nevertheless, a higher level of PA within this time window was associated with a more
favorable ovarian response.



These two studies, however, concern only ovarian response; they do not directly test the essence
of the clinical recommendation: whether continuing physical activity actually increases the risk
of complications such as ovarian torsion. An answer to this question is provided by the only
available experimental evidence. In the PACE trial (Shapiro et al., [31]), continuing physical
activity in accordance with DHHS guidelines, as opposed to standard physical restriction, was
not associated with any case of ovarian torsion, lowered patients' stress levels, and did not
worsen IVF outcomes. This result, however, requires cautious interpretation, since at present it
is based only on a conference report.

This picture is partly corroborated by two other studies. Palomba et al. [23] found that active
women had better implantation and pregnancy rates, yet no difference in oocyte number or
quality, which is consistent with Olaso's overall finding.. Prémusz et al. [11], in a considerably
smaller sample, in contrast reported a statistically significant association between PA and
oocyte number. It is also worth noting that Geiger et al. [9], in the largest available cohort,
demonstrated a higher oocyte count among regularly physically active women; their exposure,
however, concerned only the period preceding the start of treatment, not the stimulation phase
itself, which limits direct comparability with the other studies in this subsection.

Taken together, these sources lead to the conclusion that the rationale for clinical restriction of
physical activity during stimulation rests more on a pathophysiological mechanism than on
direct empirical evidence. None of the studies identified confirms an increased risk associated
with maintaining moderate physical activity during this period.

4.3. Oocyte Retrieval / Sperm Collection

For these stages, the available literature is very limited. Only one study identified in this review
examines the association between PA and the oocyte retrieval stage [31]. It showed that women
continuing physical activity on the day of oocyte retrieval experienced a reduction in the level
of stress reported after the procedure, with no case of ovarian torsion in either of the compared
groups. This study, however, is not yet available as a full text, only as a conference report.

With regard to the stage of sperm collection, no study was identified that directly addresses the
time window of the collection procedure itself. The available literature focuses almost
exclusively on the period of sexual abstinence as a factor influencing semen quality, entirely
omitting the role of physical activity.

The stage discussed above appears to be the most poorly studied link in the IVF cycle with
respect to recommendations concerning physical activity. Particularly notable is the gap
concerning male physical activity, filling which could be especially important for the group of
men who are already physically active. This review has allowed this gap to be identified; further
research is needed to fully explore this aspect of the topic.

4.4. Embryo Transfer and the Waiting Period

This review includes five studies addressing the influence of physical activity during the
embryo transfer period. None of them confirms a harmful effect of PA at this stage. Rodriguez-
Purata et al. [32], by contrast, put forward the thesis that widespread recommendations of
physical restriction confer no benefit. Two groups of women were compared: an early-



mobilization group and a group adopting a restrictive, resting regimen. Clinical pregnancy rates
were significantly higher among women who resumed normal activity immediately than among
those who adopted a restrictive, resting regimen (OR = 0.75; 95% CI 0.7-0.9). A similar
directional trend was observed for live births, though it did not reach statistical significance
(OR=0.77; C1 0.5-1.2).

Remy et al. [33], analyzing occupational, physical, and sexual activity during the three days
following transfer, found no difference in the activity undertaken between patients who became
pregnant and those in whom implantation failed. Similar findings emerge from the study by
Jacobs et al. [34], the SSTEP trial, which was methodologically advanced in that participants
continuously wore an activity-monitoring band throughout the cycle, providing objective data
on activity and sleep, while stress was assessed both by questionnaire and salivary cortisol.
Regardless of the measurement method used, neither physical activity nor stress, nor sexual
activity habits or sleep quality, showed an association with cycle outcome. A limitation was its
small sample size and its focus on a single protocol.

Evenson et al. [15] analyzed a cohort, among whom the median vigorous activity during this
period was 0 minutes per day. Since vigorous activity was, in practice, absent in most patients,
it was not possible to compare the potential harms or benefits of implementing PA in this
window.

Beyond pregnancy outcomes, one study also looked at a different kind of benefit: mental
wellbeing. Wang et al. [35] demonstrated a significant reduction in the severity of anxiety and
general psychopathological symptoms, as measured by the SCL-90 scale, among patients with
a higher level of physical activity compared with patients with a lower level. Only patients
without previously diagnosed mental disorders were included in the study. As this study,
uniquely among those cited above, concerns so-called long-protocol ovulation-induction
cycles, its results should not be extrapolated directly to women treated with other protocols.

The embryo transfer stage is the one for which the evidence is most consistent among all those
discussed in this work. None of the five studies demonstrated a harmful effect of physical
activity. Rodriguez-Purata et al. [32] suggest that recommended bed rest is associated with a
worse outcome, although for live births the difference was not statistically significant, and this
conclusion should therefore be interpreted with caution. The remaining three studies (Evenson,
Remy, Jacobs/SSTEP) found no association whatsoever between PA or stress and pregnancy
outcome. Additionally, Wang et al. [35] showed that maintaining physical activity helps
patients psychologically during this period, even where it does not affect the treatment outcome
itself.

4.5. Early Pregnancy

This subsection considers four studies reporting an outcome concerning miscarriage.

Rao et al. [13] found no significant difference in miscarriage risk between physically active and
inactive women. This study includes Morris et al. [14], who, in a narrow group of women
exercising very heavily (>4 h/week for 1-9 years), demonstrated a twofold higher risk of
miscarriage, but also Palomba et al. [23], where no difference was found at all (16.7% vs.
18.8%). It is thus apparent that the signal reported by Morris pertains only to a narrow, extreme
subgroup, and disappears once averaged together with the remaining studies, including
Palomba.



Geiger et al. [9] showed that the most physically active women had a significantly lower risk
of miscarriage than inactive women, a difference that remained significant even after
adjustment for age and other factors. This is the first piece of evidence independent of the Rao
meta-analysis, and it points toward a benefit, rather than an increased risk, associated with high
physical activity.

In summary, the Morris study suggested a risk associated with extreme activity, but this is
confirmed neither by the result of the eight studies (Rao) nor by the newer, largest, and
independent study (Geiger), which in fact points in the opposite direction. There are therefore
no solid grounds to claim that ordinary, or even high, physical activity increases the risk of
miscarriage.

4.6 The Couple's Perspective as a Whole

Among all the studies analyzed, only one, Lainelaid et al. [19], measures physical activity in
both partners simultaneously and analyzes it at the level of the couple. In this study, PA was
assessed objectively (accelerometry) in both partners in parallel. It was found that couples
ultimately qualifying for IVF/ICSI spent significantly less time in high-intensity activity than
couples who conceived spontaneously, whereas the couple's combined physical activity time
showed no association with the probability of achieving pregnancy.

Several other publications suggest, based on their titles, an approach centered on the couple as
the unit of study; however, a closer examination reveals that this is not actually the case. Urata
et al. [36] studied only women, with the sole element concerning the partner being a single
question posed to the woman about his smoking status, rather than a measurement of his own
physical activity. PA itself did not prove to be a significant predictor of any of the outcomes
assessed. Steegers-Theunissen et al. [37] move in a similar direction, albeit for a different
reason: they do not measure couples' actual physical activity, but instead present a modeled
simulation of the population-level effects of lifestyle programs.

Several formal, couple-targeted lifestyle intervention protocols also exist (Malekpour [38];
Sunyach [39]; Dupont [40]; Boedt [41], Boedt [42]), following the same underlying pattern:
nominally directed at the couple, yet in practice centered primarily on the woman.

No study was identified linking couples' jointly undertaken physical activity with a
psychological effect or with adherence to recommendations in the context of IVF. The closest
thematically is the PCEP program [43], a couple-focused research intervention for couples
undergoing treatment, but one based on meditation and psychoeducation, not on physical
movement.

The picture that emerges from this can be termed the "illusion of the couple" in IVF research:
literature describing its studies as concerning the couple almost always, in practice, reduces to
measuring the woman alone. A couple exercising together, as a potential source of mutual
motivation and support during treatment, remains an area that has not yet been studied.

5. Discussion

A central finding is that the relationship between physical activity and IVF outcomes is not
linear. Moderate levels of physical activity appear to be beneficial or neutral, while very high
levels may be associated with adverse outcomes, although this is not consistently observed. A
similar pattern was reported in the largest studies (Geiger et al. [9]; Morris et al.[14]), as well
as in studies examining very high levels of activity (Ricci et al. [18]). Comparable findings have



also been reported in men (Donato et al.[26]). It is worth noting that this type of relationship is
not specific to reproductive medicine: an analogous shape, referred to as the "reverse J-curve",
has previously been described with respect to for example cardiovascular and musculoskeletal
health, whereby moderate exertion confers the greatest benefit, and its extreme intensification
may negate or reverse that benefit. The same pattern, likely driven by the same oxidative stress
mechanism, has also been reported in an unrelated field: research on aerobic exercise and
neuroplasticity [44]. This conceptual framework appears to fit well with the picture emerging
from the IVF literature and may offer a more precise explanation.

This same nonlinear relationship may also explain the discrepancy between observational
studies and randomized controlled trials, as seen when comparing Palomba with FIT-PLESE.
If only moderate-intensity activity is truly beneficial, then RCTs defining the intervention
simply as to ncrease activity without an upper limit, may inadvertently include participants
exceeding this optimal range, thereby diluting the measurable effect. Trial duration may also
play a role: the 16-week intervention period used in FIT-PLESE is shorter than the
approximately 90-day cycle of oocyte maturation, which may be insufficient to detect a true
biological effect. Also not without significance is the risk of reverse causation within the
observational studies themselves, since it is possible that lower physical activity is a
consequence, rather than a cause, of a more severe form of infertility, as directly indicated by
the data of Ladnelaid et al. [19].

An interesting question is raised by the contrast itself between the female and male populations:
why, in men, does evidence from randomized controlled trials confirm the direction suggested
by observational studies, whereas in women these two levels of evidence remain in conflict?
The explanation appears to lie in the fact that the RCT meta-analysis in men measures primarily
semen parameters and the effect of physical activity upon them, whereas the principal RCTs in
women measure live birth, an outcome ultimately determined by a long chain of further factors
and events: fertilization, implantation, placental development, and the successful continuation
of pregnancy to term. It is worth noting that when studies in women measured an endpoint
equally close to the PA "exposure", namely the number and quality of oocytes, as in Soritsa
[17] or Prémusz [11], the result was consistently positive, analogous to the findings in men.
This suggests that the observed "sex asymmetry" is in fact the same phenomenon of effect
dilution along the biological chain described earlier, only viewed from a different angle: in men,
the principal available evidence concerns a proximal endpoint, whereas in women it concerns
a distal one.

This picture is further complicated by comparison with existing syntheses on the topic. The
meta-analysis by Rao et al. [13] and the more recent meta-analysis by Kakargia et al. [45] are
consistent with one another regarding clinical pregnancy, implantation, and miscarriage risk.
They diverge, however, on live births: whereas Rao demonstrated a significant benefit here,
Kakargia did not confirm it at the level of statistical significance. The authors of the more recent
meta-analysis emphasize that the available evidence remains insufficient for definitive
conclusions, owing to the low quality and high heterogeneity of the included studies. From a
clinical practice perspective, the results of this review do not provide grounds for the routine
restriction of physical activity at those stages for which the available literature is sufficiently
abundant to support such a conclusion, chiefly the embryo transfer stage and ovarian
stimulation. This is particularly clear during embryo transfer, as current evidence does not
support the widely recommended bed rest. Moreover, one study (Rodriguez-Purata et al.[32])
that bed rest may even be harmful. Similarly, at the stimulation stage, despite a solid
pathophysiological rationale for caution, the available data do not confirm an increased risk
associated with maintaining moderate physical activity.



The most original contribution of this review, however, remains the identification of a gap
concerning the couple as the unit of analysis. Among more than forty studies analyzed, only
one measures the physical activity of both partners simultaneously, and none examines jointly
undertaken physical activity as an element of psychological support or adherence to
recommendations. Interestingly, even studies not focused on this question have noted the
problem. One large study pointed out, as a limitation, that a woman's physical activity may
correlate with her partner's, which could affect semen quality and bias results meant to reflect
the woman alone [9]. This independent observation reinforces the need for couple-based
research in this field.

The limitations of this review must be considered on two separate levels. The first concerns the
quality and heterogeneity of the source literature itself. Studies used different definitions and
methods to measure physical activity, and most were observational rather than experimental.
Several also combined physical activity with diet or medication in a single treatment arm,
making it impossible to know how much of any benefit came from physical activity alone[46].
Obese women were overrepresented in some subtopics, and data on the oocyte retrieval and
sperm collection stage were almost entirely absent. The second level concerns limitations of this
review's own methodology, related to the single-database search, the single reviewer, and the
narrative, rather than systematic, nature of the data selection and synthesis. Also worth noting
is the partial overlap of primary studies included within the meta-analyses (Rao et al.[13];
Kakargia et al.[45]) with studies cited separately, a distinction that has been consistently
indicated in the text, although the very possibility of such overlap illustrates a systemic risk
inherent to narrative reviews of this kind. Finally, most studies originate from single centers in
highly developed countries, which limits the generalizability of the conclusions to other
populations and healthcare systems.

Future research should focus first on the objective measurement of physical activity within
specific, narrowly defined time windows, particularly during the periprocedural window of
oocyte retrieval and sperm collection, where available data are currently practically absent, as
well as on the design of studies with a couple-based research character, encompassing
simultaneous measurement and potential intervention in both partners.

6. Conclusions

This review provides no grounds for the routine restriction of physical activity during IVF
treatment, although this conclusion requires qualification arising from the uneven quality and
heterogeneity of the available evidence. It is most solidly grounded for the embryo transfer
stage, and least so for the oocyte retrieval and sperm collection stage, where the absence of
evidence of harm simply reflects an almost complete absence of studies.

The central, recurring theme of this entire review is the nonlinear relationship between the level
of physical activity and treatment outcomes, a relationship resembling the "reverse J-curve"
concept described in other areas of medicine, suggesting that it is moderate activity, rather than
its absence or its highest intensity, that is most often associated with a more favorable outcome,
although not all studies confirm this pattern, and its biological mechanisms remain hypothetical.

One of the more original contributions of this review should be regarded as the identification
of two clear research gaps: the almost complete absence of data concerning the couple as the
unit of analysis, and concerning the periprocedural stage. Both gaps point toward a direction
for future research: toward the objective measurement of physical activity within precisely
defined time windows, and toward projects of a couple-based research character, encompassing
both partners simultaneously. Until such data become available, the formulation of definitive,



universal recommendations remains premature. Still, the available evidence does not support
the common practice of restricting ordinary, moderate physical activity.
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