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Abstract
Background:
Gestational diabetes mellitus (GDM) is one of the most common metabolic complications of
pregnancy and is associated with adverse maternal and neonatal outcomes. Lifestyle
modification remains the cornerstone of treatment, with increasing attention directed toward
the therapeutic role of physical activity.
Aim:
This narrative review aimed to evaluate the impact of exercise as a therapeutic intervention on
glycemic control and clinical outcomes in women with GDM.
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Material and Methods:
A literature search was conducted using the PubMed database, including studies published
from 2021 onwards. The review focused on randomized controlled trials, systematic reviews,
and meta-analyses investigating the effects of physical activity on glycemic control, insulin
therapy, and maternal and neonatal outcomes in GDM.
Results:
Available evidence suggests that regular physical activity improves glycemic control in
women with GDM, particularly by reducing postprandial glucose levels. Exercise may also
decrease the need for insulin therapy and contribute to improved maternal outcomes,
including reduced excessive gestational weight gain. Additionally, physical activity appears to
lower the risk of macrosomia and other selected neonatal complications. The effectiveness of
exercise interventions depends on their type, intensity, timing, and, importantly, adherence.
Conclusions:
Exercise represents a safe and effective adjunct in the management of gestational diabetes
mellitus. However, its clinical impact is influenced not only by physiological effects but also
by practical factors such as feasibility and long-term adherence. Individualized and structured
exercise recommendations may enhance the therapeutic potential of physical activity in GDM.
Key words: gestational diabetes mellitus, physical activity, glycemic control

1. Introduction
Gestational diabetes mellitus (GDM) is one of the most common metabolic complications of
pregnancy and constitutes a significant clinical problem due to its consequences for both the
mother and the developing fetus. This disorder is primarily associated with an increase in
insulin resistance characteristic of pregnancy, which leads to disturbances in carbohydrate
metabolism and an increased risk of perinatal complications. (1)
The contemporary approach to the treatment of GDM is based mainly on lifestyle
modification, including dietary interventions and increased physical activity. However, a
growing body of evidence suggests that physical activity may play a much broader role than
merely supporting treatment, becoming an important component that directly influences the
course of the disease. (2)
The mechanisms underlying the beneficial effects of physical exercise primarily include
increased tissue sensitivity to insulin, improved glucose uptake by skeletal muscles, and
reduction of inflammation. In addition, attention has been drawn to the potential influence of
physical activity on metabolic regulation through its effects on the gut microbiota and
placental function, which may be important in the context of pregnancy complicated by GDM.
(3)
The results of clinical studies and meta-analyses indicate that the implementation of training
programs in women with gestational diabetes leads to significant improvement in glycemic
parameters, both fasting and postprandial, and may also reduce glycated hemoglobin levels.
Moreover, appropriately planned physical activity may reduce the need for insulin therapy
and improve overall treatment outcomes. (2)
Despite the growing body of evidence confirming the effectiveness of physical activity in the
treatment of GDM, its use in clinical practice remains insufficient. This is due, among other
factors, to the lack of clear recommendations regarding the optimal type, intensity, and
duration of exercise, as well as difficulties in maintaining regular activity among pregnant
women. (1)
The aim of this narrative review is to evaluate the impact of physical activity as a therapeutic
intervention on glycemic control and clinical outcomes in women with gestational diabetes
mellitus, based on current scientific evidence.
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2. Materials and methods
This narrative review was developed based on an analysis of current scientific literature
regarding the impact of physical activity on the course of gestational diabetes mellitus. A
literature search was conducted using the PubMed database as the primary source of evidence.
Articles published from 2021 onward were included in the analysis, with a focus on the most
recent and clinically relevant data. The selection process prioritized studies of high
methodological quality, including randomized controlled trials, systematic reviews, and meta-
analyses addressing the role of physical activity in the management of GDM.
The search strategy was based on combinations of keywords related to the topic of the study,
including “gestational diabetes mellitus,” “exercise,” “physical activity,” “treatment,” and
“glycemic control.” Additional terms related to pregnancy outcomes and insulin therapy were
also considered to ensure comprehensive coverage of clinically relevant endpoints.
Studies were selected based on their relevance to the objective of evaluating the impact of
exercise interventions on glycemic control, insulin requirements, and maternal and neonatal
outcomes in women with gestational diabetes mellitus. Publications focusing on non-pregnant
populations or lacking clear outcome measures related to GDM were excluded.
The final analysis included studies that provided data on at least one of the following
outcomes: fasting or postprandial glycemia, glycated hemoglobin levels, need for insulin
therapy, gestational weight gain, or selected obstetric and neonatal outcomes. Both
interventional and observational studies were considered, provided they contributed
meaningful clinical insights.
Due to the narrative nature of this review, formal criteria of a systematic review and meta-
analytic procedures were not applied. However, efforts were made to ensure a structured and
transparent selection process, with emphasis on the scientific quality, consistency of findings,
and clinical applicability of the included studies.

3. Results
3.1 Effect on glycemic control
Available evidence consistently shows that physical activity is an effective way to improve
glycemic control in women with gestational diabetes mellitus. Numerous studies have
demonstrated that introducing regular exercise leads to a meaningful reduction in blood
glucose levels, both fasting and postprandial, which remains a key goal in GDM management.
(11)
The effect appears to be particularly pronounced for postprandial glucose levels, which seem
more responsive to physical activity than fasting glycemia. This is likely because exercise
directly increases glucose uptake by skeletal muscles at the time when blood glucose levels
are at their peak, helping to blunt post-meal spikes. (12)
Some studies have also looked at the impact of physical activity on longer-term markers of
metabolic control, such as glycated hemoglobin (HbA1c). Their findings suggest that regular
exercise can lead to a reduction in HbA1c, highlighting its role not only in short-term glucose
regulation but also in improving overall metabolic control in GDM. (10)
The underlying mechanisms are multifactorial. Physical activity enhances glucose transport
into cells through the activation of GLUT-4 transporters and improves insulin sensitivity in
peripheral tissues. Importantly, some of these effects occur independently of insulin, which is
particularly relevant in the setting of increased insulin resistance characteristic of gestational
diabetes. (13)
Increasing attention has also been given to the timing of exercise. Evidence suggests that
activity performed shortly after meals may be especially effective in reducing postprandial
glycemia, as it better aligns with the metabolic changes occurring after food intake. (9)
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Although the overall effect of physical activity on glycemic control is positive, its magnitude
can vary depending on factors such as the type of exercise, its intensity and duration, as well
as the level of adherence to recommendations. (10,15)

3.2 Impact on insulin therapy
Available data suggest that physical activity may play an important role in reducing the need
for insulin therapy in women with gestational diabetes mellitus. Improved glycemic control
associated with regular exercise often translates into a lower reliance on pharmacological
treatment, which is particularly important in the context of minimizing medical interventions
during pregnancy. (11)
This effect is mainly driven by increased insulin sensitivity and enhanced glucose uptake by
skeletal muscles, leading to more efficient use of endogenous insulin. As a result, some
patients are able to maintain target glucose levels without initiating insulin therapy, or with
lower insulin doses. (13)
Interventional studies have shown that exercise-based programs can reduce both the
frequency of insulin use and the required doses, especially when the activity is performed
regularly and tailored to the patient’s condition. These benefits have been observed in both
aerobic and resistance training, suggesting that different types of exercise may be effective in
the management of GDM. (14)
At the same time, the findings are not entirely consistent. Some studies have not demonstrated
a significant impact of physical activity on the need for insulin therapy, which may be related
to small sample sizes, short intervention periods, or low adherence to exercise
recommendations. (17)
An important factor influencing the effectiveness of physical activity in reducing insulin
requirements is the regularity and intensity of exercise. Evidence suggests that well-structured
and consistently followed training programs can meaningfully support GDM management and
reduce dependence on pharmacotherapy. (15)
3.3 Maternal outcomes
Available data indicate that physical activity in women with gestational diabetes mellitus may
beneficially affect the course of pregnancy by improving metabolic parameters and limiting
excessive gestational weight gain. Regular exercise is associated with better control of
carbohydrate metabolism, which indirectly contributes to stabilization of the patient’s clinical
condition and reduction of the risk of metabolic complications. (7)
One of the important effects of exercise interventions is the limitation of excessive weight
gain during pregnancy, which is relevant both for the course of pregnancy itself and for the
risk of perinatal complications. Studies have shown that women who engage in regular
physical activity are more likely to achieve gestational weight gain values consistent with
recommendations, which may improve obstetric prognosis. (15)
Physical activity may also influence the mode of delivery. Some studies have observed a
reduced rate of cesarean section in groups receiving exercise interventions, which may result
from both improved glycemic control and an overall improvement in physical fitness. (14)
However, it should be emphasized that the findings regarding the impact of physical activity
on individual clinical parameters are not entirely consistent. Some analyses did not show
significant differences in the frequency of obstetric complications, suggesting that the effect
of intervention may depend on many factors, such as exercise intensity, duration, and patient
adherence to recommendations. (17)
Despite these limitations, most available data indicate that physical activity is a safe and
potentially effective supportive element in the treatment of gestational diabetes mellitus,
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contributing to improvement in the overall course of pregnancy and reduction of selected risk
factors. (2)
3.4 Fetal and neonatal outcomes
The impact of physical activity on fetal and neonatal outcomes in women with gestational
diabetes mellitus appears to be generally beneficial, although the strength of this effect is not
consistent across all studies. The most commonly reported finding is a reduced risk of
excessive birth weight, which is clinically important given that macrosomia is one of the most
frequent complications of poorly controlled glucose metabolism during pregnancy. Improved
maternal glycemic control, particularly in the postprandial range, may limit excessive fetal
exposure to glucose and thereby reduce the risk of excessive intrauterine growth. (7)
Some studies have also shown that exercise-based interventions may lead to lower birth
weight compared with standard care, without any evidence of adverse effects on fetal
development. This suggests that appropriately selected physical activity does not restrict fetal
growth itself, but rather reduces the risk of pathologically increased birth weight associated
with maternal hyperglycemia. (3)
Data on other outcomes, such as preterm birth or neonatal hypoglycemia, are less clear. While
some analyses suggest a possible reduction in the incidence of selected adverse perinatal
events, other reviews have not demonstrated a significant impact of exercise on overall
neonatal outcomes. This inconsistency may be related to differences in study design, small
sample sizes, and variability in the timing and intensity of the interventions. (1)
It is also worth noting that the benefits for the fetus and newborn are most likely indirect and
linked to improved maternal metabolic control. The more effectively physical activity reduces
maternal hyperglycemia, the greater the potential to lower the risk of complications related to
excessive glucose transfer to the fetus. For this reason, physical activity can be considered not
only as a tool for improving maternal biochemical parameters, but also as a factor supporting
a more favorable intrauterine environment. (15)

3.5 Type, intensity and timing of exercise
Available data indicate that the effectiveness of physical activity in the treatment of
gestational diabetes mellitus depends not only on whether it is implemented, but also on the
type, intensity, and timing of exercise. Studies have examined aerobic training, resistance
training, and combined interventions, and their results suggest that each of these forms may
improve glycemic control, provided that they are applied systematically. (10)
Aerobic training primarily increases glucose utilization by muscles and improves overall
physical fitness, whereas resistance exercise may additionally increase muscle mass and
improve insulin sensitivity. It has been shown that both aerobic and resistance exercise can
reduce glycemic values and decrease insulin requirements, indicating their potential role as
components of GDM therapy. (7)
Due to the lack of clear evidence demonstrating the superiority of one form of activity over
another, clinical practice recommends that exercise programs be individually tailored to the
patient’s abilities and preferences. In this context, mixed training that combines aerobic and
resistance components may be particularly beneficial, as it allows simultaneous influence on
different aspects of metabolism and increases the likelihood of maintaining regular activity.
(10)
An important factor determining the effectiveness of intervention is exercise intensity. The
best-documented benefits concern moderate-intensity activity, which is both metabolically
effective and well tolerated by pregnant women. Too low an intensity may fail to produce
significant clinical effects, whereas too high an intensity may limit the possibility of long-
term adherence. (7)
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Increasing attention is also being paid to the timing of physical activity. Data suggest that
exercise performed after meals may be particularly effective in reducing postprandial
glycemia, which is of key importance in the treatment of GDM. Physical activity undertaken
during this period allows more efficient glucose utilization by muscles, thereby limiting its
excessive rise in the blood. (9)
Regularity and duration of intervention are also important. Programs initiated earlier and
carried out continuously produce better results than short-term or irregular actions. In practice,
this means that daily or frequent moderate activity incorporated into the patient’s daily routine
is more important than isolated intensive exercise sessions. (12)
In summary, the optimal physical activity strategy in the treatment of gestational diabetes
mellitus should be based on regular moderate-intensity exercise, tailored to the patient’s
capabilities and, whenever possible, performed after meals. The effectiveness of the
intervention appears to depend more on its regularity than on the specific type of training used.
(10)
3.6 Adherence and feasibility
The effectiveness of physical activity in the treatment of gestational diabetes mellitus depends
not only on its metabolic impact, but also on the feasibility of implementing and maintaining
recommendations in daily practice. Adherence appears to be one of the main factors
determining the actual therapeutic effect. Even a well-designed exercise program may fail to
produce the expected results if it is not performed regularly or if the patient does not have the
conditions necessary to sustain activity over a longer period. (10)
Available data suggest that simpler programs, easier to perform and better suited to the
everyday functioning of pregnant women, are more feasible to maintain than interventions
requiring a high organizational burden. Forms of activity that can be carried out outside the
clinical setting, such as walking, home-based exercise, or self-monitoring-based programs,
seem particularly important. Environmental and community-based interventions are more
accessible, less costly, and may be associated with greater patient satisfaction, which
increases their practical usefulness. (15)
The type of training also affects the ability to maintain activity. In a study comparing
resistance and aerobic exercise, both forms improved metabolic parameters, but the resistance
training group showed better adherence to recommendations. This suggests that some types of
physical activity may be not only effective, but also easier for patients to accept and perform
consistently. (2)
The problem of adherence concerns not only the pregnancy period itself, but also the
maintenance of beneficial habits in the longer term. Reviews emphasize that difficulties
related to long-term compliance, limited possibilities for monitoring, and the lack of precise
and easy-to-apply exercise protocols constitute one of the main barriers to effective physical
activity-based therapy. For this reason, increasing importance is being attributed to care
models that incorporate personalized recommendations, continuous support, and long-term
reinforcement of healthy habits. (10)
It is also worth noting that the actual level of physical activity among women with GDM is
often low. Analyses including women diagnosed with gestational diabetes have shown that
energy expenditure related to physical activity remains lower than in the general population,
indicating that recommending exercise alone does not always translate into behavioral change.
This means that in clinical practice, creating conditions that make physical activity feasible,
acceptable, and sustainable is just as important as recommending exercise itself. (16)
In summary, in the treatment of gestational diabetes mellitus, it is important not only whether
physical activity works, but also whether it can be maintained in the patient’s daily life. From
a clinical perspective, the most valuable interventions appear to be those that combine
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metabolic effectiveness with simplicity, safety, and a high likelihood of long-term adherence.
(15)
3.7 Safety of exercise in GDM
Available data indicate that appropriately selected physical activity is a safe component of
treatment for women with gestational diabetes mellitus. Interventional studies have not
demonstrated an increased frequency of adverse obstetric outcomes among patients
participating in exercise programs, suggesting that moderate, controlled physical activity may
be incorporated into therapeutic management without a significant increase in risk for the
mother or fetus. (7)
Randomized studies comparing different forms of physical activity have shown that both
resistance and aerobic exercise may be used in pregnancies complicated by GDM without
increasing the incidence of adverse events. Importantly, despite improvements in metabolic
parameters, no significant differences were observed in the rate of unfavorable pregnancy
outcomes between exercising groups, which further supports the safety of such interventions.
(2)
However, the safety of an exercise program depends on its proper adjustment to the patient’s
clinical condition. Most available data concern moderate-intensity activity, which is best
tolerated and most commonly recommended. This model of activity allows metabolic benefits
to be achieved without placing excessive strain on the pregnant woman’s body; therefore, in
practice, it represents the most rational form of exercise for women with GDM. (10)
At the same time, it should be emphasized that the safety of physical activity does not imply
complete freedom in exercise planning. The program should take into account gestational age,
obstetric status, the presence of comorbidities, and the patient’s overall physical capacity.
From a clinical perspective, the most justified approach appears to be regular, predictable
exercise performed in accordance with recommendations and under appropriate educational
supervision. (10)
In summary, current evidence supports the view that physical activity used in the treatment of
gestational diabetes mellitus is a safe intervention, provided that it remains moderate, planned,
and adapted to the patient’s capabilities. In this context, exercise should be regarded not only
as an effective tool for improving glycemic control, but also as a management strategy that
can be implemented without significantly increasing obstetric risk. (7)

3.8 Limitations of current evidence
Available literature indicates a beneficial effect of physical activity in the treatment of
gestational diabetes mellitus; however, the strength of these conclusions remains limited by
several important methodological issues. One of the most significant is the considerable
heterogeneity of studies, including differences in the type of intervention, timing of initiation,
exercise intensity, program duration, and methods of assessing therapeutic effects. Reviews
have emphasized that such variability makes it difficult to formulate clear recommendations
regarding the optimal exercise model for women with GDM. (1)
Another limitation is the small number of studies directly comparing individual types of
physical activity. One systematic review indicated that, despite including different forms of
exercise, there were no studies directly comparing aerobic with resistance training, which
limits the ability to determine the superiority of one strategy over the other. In addition, some
available randomized studies included relatively small patient groups and short interventions,
which reduces the generalizability of their results. (1,2)
An important issue is also the heterogeneity of reported endpoints. Some studies focus mainly
on glycemic parameters, others on insulin therapy, and still others on obstetric or neonatal
outcomes. This reporting pattern makes comparisons across studies difficult and weakens the
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ability to synthesize data. The literature has pointed out that the use of more standardized
endpoints could improve the quality of future analyses. (1)
A practically important limitation is also the problem of adherence. Even if physical activity
demonstrates a favorable metabolic effect under clinical trial conditions, maintaining regular
exercise in the daily lives of pregnant women remains challenging. Analyses have emphasized
the importance of difficulties related to long-term adherence, program complexity, and
limitations in intervention control and monitoring, especially outside strictly supervised
research settings. (10,15)
Additionally, it should be noted that some of the available data concern mainly short-term
treatment effects, whereas much less is known about the durability of the obtained benefits.
There is a lack of well-designed studies with longer follow-up that would allow assessment of
whether improved glycemic control during pregnancy translates into more sustained health
benefits for both mother and child. (10)
In summary, current evidence supports a beneficial role of physical activity in the treatment of
GDM; however, its interpretation requires caution. The main limitations concern intervention
heterogeneity, small study samples, short follow-up periods, adherence problems, and lack of
standardization of reported outcomes. (1,10)
3.9 Clinical implications
Available data indicate that physical activity should be an integral element of the treatment of
gestational diabetes mellitus rather than merely a supplementary measure. Incorporating
regular exercise into standard management may contribute to improved glycemic control and
reduce the need for pharmacotherapy, which is of considerable importance in clinical practice.
(7)
From the physician’s perspective, it is particularly important that recommendations regarding
physical activity be simple, feasible, and tailored to the individual capabilities of the patient.
The most practical approach appears to be recommending moderate physical activity, such as
walking or low-load exercise, performed regularly, preferably daily or several times per week.
(10)
An important component of clinical recommendations should also include the timing of
exercise. Data suggest that activity undertaken after meals may provide particular benefits in
terms of postprandial glycemic control, which has a direct impact on disease course and
complication risk. (9)
In clinical practice, attention should also be paid to the need for patient education.
Recommending physical activity alone is often insufficient—the effectiveness of intervention
depends on understanding its importance, the possibility of implementation, and support in
maintaining regularity. Therefore, individualization of care and the establishment of realistic,
achievable goals play an important role in the management of women with GDM. (15)
It should also be emphasized that physical activity is a safe, well-tolerated, and relatively
easy-to-implement intervention in outpatient settings. For this reason, it should be considered
one of the basic elements of therapeutic management in women with gestational diabetes
mellitus. (2)

4. Discussion
The results of available studies indicate that physical activity may play an important role in
the treatment of gestational diabetes mellitus, particularly in the context of improving
glycemic control. The most consistent data concern the effect of physical exercise on reducing
postprandial glycemia, which is of key clinical importance because this parameter is strongly
associated with the risk of fetal complications. (7,12)
Compared with other components of non-pharmacological treatment, physical activity
appears to have an advantage in terms of its direct effect on glucose metabolism, resulting
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from mechanisms independent of insulin action. Increased glucose uptake by muscles and
improved tissue sensitivity to insulin form the basis of the observed clinical effects,
confirming the rationale for including exercise as an element of therapy rather than merely
prevention. (13)
At the same time, it should be emphasized that the effectiveness of physical activity is not
uniform across all studies. Differences in study design, intervention type, and duration make it
difficult to clearly identify the optimal exercise model. Some analyses did not demonstrate a
significant effect of physical exercise on certain endpoints, which may be related to small
sample sizes or insufficient intervention intensity. (1,17)
An important element that clearly emerges from the analyzed data is the significance of
exercise timing. Activity performed after meals appears to be particularly effective in
reducing postprandial glycemia, suggesting that appropriate alignment of physical activity
with the patient’s daily routine may increase its therapeutic effectiveness. (9)
Despite the observed metabolic benefits, the actual impact of physical activity on the course
of pregnancy largely depends on the feasibility of its implementation in daily practice. The
problem of adherence constitutes one of the main limitations of the effectiveness of this form
of therapy, because even the best-designed exercise program does not produce results if it is
not carried out consistently. (10,15)
In the context of maternal and neonatal outcomes, the data are less conclusive than for
glycemic control. Although some studies indicate a reduced risk of macrosomia and selected
perinatal complications, not all analyses confirm these observations, suggesting that the
indirect effect depends on the effectiveness of metabolic control and the severity of the
disease. (3,7)
From a clinical perspective, it is important that physical activity remains a safe, well-tolerated,
and relatively easy-to-implement intervention. This means that it can be widely used as a
component of treatment; however, its effectiveness requires appropriate patient education and
individualized recommendations. (2)
In summary, physical activity is a valuable component of gestational diabetes mellitus therapy,
particularly with regard to glycemic control. However, its full clinical potential depends not
only on biological effects, but also on practical factors such as feasibility, regularity, and
alignment of the intervention with the patient’s lifestyle. (10)

5. Conclusions
Available scientific evidence indicates that physical activity is an effective component of the
treatment of gestational diabetes mellitus, with beneficial effects on glycemic control and
selected clinical parameters. Regular physical exercise may lead to a reduction in glucose
levels, both fasting and postprandial, and may also reduce the need for insulin therapy. (7)
The benefits of physical activity also include improvement in the course of pregnancy,
including limitation of excessive gestational weight gain and a potential reduction in the risk
of obstetric and neonatal complications. This indicates that exercise interventions may
influence not only metabolic parameters, but also the overall course of pregnancy complicated
by GDM. (15)
At the same time, it should be emphasized that the effectiveness of physical activity largely
depends on its regularity, appropriate adjustment to the patient’s capabilities, and timing,
especially in the context of postprandial glycemic control. This means that not only the fact of
engaging in exercise matters, but also the way in which it is implemented. (9)
Despite the growing amount of data confirming the beneficial effects of physical activity, the
available evidence is not free from limitations, such as intervention heterogeneity, small study
groups, and adherence-related issues. These factors make it difficult to formulate clear and
universal clinical recommendations. (10)
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From the perspective of clinical practice, physical activity should be regarded as a
fundamental element of gestational diabetes treatment; however, its effectiveness depends on
the feasibility of implementing it in the patient’s daily life. Therefore, the individualization of
recommendations and support for patients in maintaining regular activity are of key
importance. (2)
In summary, physical activity is a promising, safe, and effective method supporting the
treatment of gestational diabetes mellitus; however, its actual clinical impact depends not only
on biological effects, but also on factors related to practical implementation and long-term
adherence to recommendations. (7)
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