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Abstract

:

There is evidence that the quality of life and mental health of pregnant women change during pregnancy. To evaluate the impact of physical activity on the quality of life and mental health of pregnant women with obesity or overweight, a systematic review was performed using six electronic databases (PubMed, Cochrane (CENTRAL), ScienceDirect, Scielo, BVS and PEDro). In total, 205 articles were collected, and after screening in accordance with the PRISMA declaration, six randomized clinical trials were selected. Methodological quality was assessed using the Cochrane RoB2 tool and a narrative synthesis of the results was performed. Physical activity interventions did not demonstrate statistically significant results on the quality of life and mental health of pregnant women with obesity or overweight. The effects of physical activity during pregnancy for women with obesity or overweight are varied due to the diversity of interventions implemented. Nonetheless, a discernible positive association emerges between stringent adherence to the prescribed physical activity regimen and enhanced physical well-being, weight management, and heightened aerobic capacity. In order to ascertain more definitive conclusions, rigorous clinical trials are needed that take into account the heterogeneity of interventions and ensure adequate adherence to the protocol.
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1. Introduction


Pregnancy has the potential to trigger behavioral changes in women [1,2,3]. This is because during this period anatomical, biochemical, physiological and hormonal changes are triggered, affecting mood and emotions, which can impact quality of life during pregnancy [1,2,3].



Quality of life, defined as “individuals’ perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns”, is intrinsically linked to each individual’s personal context and value system [4]. It is a multidimensional concept that encompasses physical, psychological and social aspects. Quality of life perceived by pregnant women is essential to the concept of perinatal health, and can be influenced by clinical and non-clinical events that are significant for women during this period [1]. In what concerns psychological aspects, mental health complications during pregnancy are frequent and can be intrinsically related to overweight and obesity [2], which are common conditions in women of reproductive age [5]. It is estimated that in 2016, around 55% of adult women had body mass indexes (BMIs) categorized as overweight and obesity [6], and this number is projected to increase, therefore being classified as a medical condition of pandemic dimensions [7].



Overweight pregnant women are those whose pre-pregnancy BMI is equal to or greater than 25 kg/m2, and pregnant women with obesity are those whose pre-pregnancy BMI is equal to or greater than 30 kg/m2 [8]. Excessive weight and obesity when associated with pregnancy can increase the risk of cardiovascular comorbidities, such as gestational diabetes, pregnancy-induced hypertension, pre-eclampsia and heart disease [9,10]. In addition, it can result in premature birth [11], increase the risk of caesarean section and lead to a longer hospital stay after delivery [9,10]. Maternal comorbidities directly affect the fetus, significantly increasing its vulnerability to cardiovascular complications [12], leading to a higher incidence of fetal distress, stillbirth and neonatal death, and predisposing it to develop overweight or obesity throughout life [13]. Studies indicate that children born to women with overweight or obesity face a higher chance of developing obesity themselves [13,14].



Physical activity (PA) during pregnancy can play a major role in reducing the impact of these comorbidities on women’s health [15,16,17]. International organizations recommend that all women without contraindications perform regular PA during pregnancy and postpartum, corresponding to at least 150 min of moderate-intensity aerobic PA per week [16,18,19]. The benefits associated with PA during pregnancy include improvements in cardiovascular function, a sense of well-being and sleep quality [20], a reduction in the risk of excessive weight gain, gestational diabetes [16], pre-eclampsia, varicose veins, thrombosis and low back pain [21]. It also reduces levels of fatigue, stress, anxiety and depression and has a positive impact on the mother’s quality of life after giving birth [3,20,21].



Some authors have evaluated the impact of PA on the lives of pregnant women and the positive effects on the mother’s well-being and quality of life, indicating that regular practice reduces fatigue and negative feelings, as well as providing greater satisfaction with health [3,20,21]. However, to date, the effect that this intervention could have on the quality of life of overweight or obese pregnant women is unknown.



Therefore, the aim of this study is to conduct a systematic review on the effects of PA on the quality of life of a specific population of overweight and obese pregnant women.




2. Results


2.1. Literature Search and Selection


The literature search initially identified 205 records in six databases: 16 in PubMed, 159 in the Cochrane Central Register of Controlled Trials (CENTRAL), 9 in ScienceDirect, 15 in Scielo, 4 in the Virtual Health Library (BVS) and 2 in the Physiotherapy Evidence Database (PEDro). Of these, 24 were duplicates. After screening the titles, abstracts and full text of the remaining 181 studies, 93 articles were excluded, and the full text of 88 publications was screened (reason 1: not RCT; reason 2: not written in Portuguese or English; reason 3: sample without pregnant women; reason 4: sample without pregnant women with overweight or obesity; reason 5: the intervention without PA or exercise; reason 6: outcomes without quality of life evaluation), from which six randomized controlled clinical trials were selected for inclusion in the review, and none of the selected articles were written in Portuguese. Figure 1 shows the process of searching for and selecting the studies in accordance with the PRISMA statement [22].




2.2. Characteristics of the Included Studies


The six studies [23,24,25,26,27,28] were published between 2013 [27] and 2022 [26]. Three studies were carried out in Europe [25,26,27], and the other three took place in the United States of America [23], Australia [24] and New Zealand [28]. All studies used hospital infrastructures, with five of them taking place in a public setting [24,25,26,27,28] and one in a private setting [23].



A detailed summary of the characteristics of each study can be found in Table 1.




2.3. Assessment of Methodological Quality


The results of version 2 of the Cochrane tool for assessing the risk of bias in randomized clinical trials (RoB2) [29] are shown in Figure 2.



Of the six studies included, two were considered to be at “high risk of bias” [23,27] two were considered to be of “some concern” [24,26] and two were considered to be at “low risk of bias” [25,28]. The domains for which two of the publications were assessed with a “high risk of bias” are the “selection of reported results” domain, due to the studies representing secondary measures and not being part of the a priori power analysis [23] , and the “measurement of results” domain, due to the use of dummy variables for physical activity data when baseline values were absent [27]. The same domains also reveal “some concerns” in three clinical trials due to missing information related to the selection of the data presented [24,27] and the evaluators’ knowledge of the intervention due to its direct nature [26]. On the other hand, the domains relating to the “randomization process”, “deviations from the intended interventions” and “missing outcome data” present a “low risk of bias” in all six articles selected for review.




2.4. Characteristics of the Sample


The total sample comprised 2684 individuals, with an average age of approximately 30.6 years, and the number of participants in each study ranged from 54 [23] to 1933 [24].



The average gestational age at the start of the interventions was 12.5 weeks, ranging from 10 [23] to 20 weeks [28], and only four of the analyzed articles mentioned these data [23,24,27,28].



In terms of inclusion criteria, all the studies included pregnant women who were overweight or obese. One of the studies [27] had a sample made up only of pregnant women with a BMI ≥ 30 kg/m2, another study [25] focused only on pregnant women with a BMI ≥ 28 kg/m2 and in the remaining four studies the BMI considered was ≥25 kg/m2 [23,24,26,28].



Four studies included pregnant women over the age of 18 [16,23,25,28], two of which set an age limit of 40 [23,28] and one of 45 [26].



All the studies defined single pregnancy as an inclusion criterion, and the gestational age of inclusion differed between the studies, varying overall between 10 and 20 weeks. Two of the studies only specified the maximum gestational age as an eligibility criterion, at 12 [23] and 20 weeks [28], while the other studies considered gestational ages within the following time ranges: between 10 and 15 weeks [26], between 10 and 20 weeks [24], between 12 and 18 weeks [25] and between 15 and 17 weeks of gestation [27].



There were other requirements considered for inclusion in the studies, such as knowledge of the English language [23,26], authorization from the obstetrician and no clinical history of psychological disorders [23], or the requirement for women to own a smartphone [26].




2.5. Characteristics of the Interventions


Four studies were based on the premise of behavioral change through nutritional and lifestyle counseling, aimed at acquiring healthy habits relating to diet and PA practice [23,24,26,27]. The different interventions were based on advised diets, combined with recommendations for practicing various types of PA, such as walking [24,27] or recreational activities [24]. Two studies used smartphone apps to interact with the participants and monitor the progress of the interventions, serving as a source of information and motivation [23,26]. None of the studies reported pre-pregnancy physical activity levels.



The other two studies based their intervention on the prescription of structured PA supervised by a physiotherapist [25] or an exercise physiologist [28]. Both prescriptions included aerobic exercise, on a treadmill [25] or stationary bike [28]. One consisted of an entirely home-based exercise program [28]. The other was carried out in face-to-face sessions and also included muscular resistance exercises, including pelvic floor muscle training, and an autonomous home exercise program [25].




2.6. Measures of Study Results


Outcome assessments were carried out at various times, from the start of the clinical trials and during pregnancy to the postpartum period.



Several measuring instruments were used to assess quality of life, including the EuroQol questionnaire (EQ-5D) (Poston et al., 2013) [27], the MOS 36-Item Short-Form Health Survey (SF-36) [26], the Rand 12-Item Short Form (SF-12) [23] and the WHO QOL-BREF [28].



With regard to mental health, the risk of depression was assessed using the Edinburgh Postnatal Depression Scale (EPDS) [24,25] and the Beck Depression Inventory II (BDI-II) [23], anxiety was assessed with the Spielberger State-Trait Inventory Self-Evaluation Questionnaire (STAI) (Dodd et al., 2016) [24] and psychological well-being was assessed using the Psychological General Well-Being Index (PGWBI) questionnaire [25] and the World Health Organization Well-Being Index (WHO-5) [26].



Other measuring instruments were used to assess various outcomes, such as calibrated scales to monitor gestational weight gain [23,28], laboratory analysis to draw up the participants’ cardiometabolic profiles [26] , heart rate monitors to monitor aerobic fitness and exercise adherence [28], accelerometers and the Recent Physical Activity Questionnaire (RPAQ) to record physical activity [27] , a 24 h food recall and a food frequency questionnaire to monitor diet [27], logbooks and pedometers to check behaviors related to meeting predefined SMART goals [27] , a 10-point Likert scale to analyze the participants’ satisfaction with their pregnancy and childbirth experiences [24], and a question taken from the MOS 36-Item Short-Form Health Survey (SF-36) to report their self-perception of general health status [25].




2.7. Narrative Synthesis of the Results of the Selected Studies


Dietary counseling and physical activity interventions showed no significant effect on quality of life when compared with that under standard prenatal care [23,24,27] , with two studies recording a deterioration in quality of life throughout pregnancy [24,27]. The same was true for exercise prescription [25,28]. However, in this case, greater adherence to the protocol was associated with better post-intervention physical quality of life [28]. Adverse effects of physical activity in pregnant women have not been reported by any authors.



In the field of mental health, lifestyle interventions have not been shown to have a significant impact on changes in the risk of depression [23,24,27] and anxiety [24] or on levels of psychological well-being reported by the participants [26]. The same was true of supervised exercise, the effects of which were not statistically significant, either on psychological well-being or on symptoms of postpartum depression, and low adherence to exercise protocols and small sample sizes may have contributed to this result [25].



In what concerns gestational weight gain, an intervention based on the prescription of physical exercise [28] showed no differences between the groups. On the other hand, a behavioral and lifestyle counseling intervention showed positive results in weight control throughout pregnancy, with the experimental group achieving a gestational weight gain of percentage of <25.5% compared with the control group [23]. Greater gestational weight gain was also associated with worsening mood, depressive symptoms and lower physical health-related quality of life during pregnancy, returning to baseline values or slightly better values in the postpartum period [23].



Lifestyle change interventions contributed to other outcomes, such as participants’ improved knowledge about healthy eating choices and exercise during pregnancy, and greater confidence about their own health and that of their baby [24]. An increase in self-reported physical activity during pregnancy was also observed, although these data was not corroborated via objective evaluation [27]. In turn, prescribed physical exercise showed positive effects in relation to the aerobic fitness and maximum workload of the participants [28] (Senevirate et al., 2016).





3. Methods


3.1. Registration


This article was developed in accordance with the PRISMA statement [22], and the respective protocol was registered in the PROSPERO database (ID385430).




3.2. Review Question


Despite the existence of research on the impact of exercise on the quality of life of pregnant women [1,3], we were unable to find any studies that explicitly analyzed pregnant women with overweight or obesity. Therefore, our research question was as follows: “Does physical activity influence quality of life of pregnant women with pre-gestational overweight or obesity?”. Relative to this, the primary outcome we intend to study is quality of life, with secondary outcomes relating to mental health in pregnancy.




3.3. Research Strategy


A systematic search was carried out between November and December 2022, using six electronic databases: PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), ScienceDirect, Scielo, Virtual Health Library (VHL) and Physiotherapy Evidence Database (PEDro).



The PICO strategy of the research is in line with the review question and covers the population of pregnant women with obesity and pre-gestational overweight (BMI ≥ 25 kg/m2), and interventions that include physical activity and/or physical exercise, making a comparison with standard interventions (medical consultations, ultrasounds, clinical analysis, etc.), with outcomes on quality of life.



The keywords derived from the PICO elements were used in different combinations with Boolean operators and combined the following terms (medical subject headings (MeSH)): “obesity” OR “obese” OR “overweight” OR “excessive weight” AND “pregnancy” OR “pregnant” OR “maternal” OR “antenatal” OR “gestational” OR “prenatal” OR “gravid” AND “physical activity” OR “exercise” OR “movement” OR “workout” OR “training” OR “exercising” OR “fitness” AND “quality of life” OR “QoL” OR “wellbeing” OR “happiness” OR “standard of living”.



The searches were limited to articles published between December 2012 and December 2022 and written in English or Portuguese, which are listed in the Supplementary Material (Table S1).




3.4. Eligibility Criteria


The eligibility criteria for the articles were as follows: (a) randomized clinical trials (to evaluate the effectiveness of PA and exercise); (b) written in English or Portuguese; (c) on adult pregnant women (≥18 years); (d) with pre-gestational overweight or obesity (BMI ≥ 25 kg/m2); (e) without any medical contraindication to the practice of PA [15,19]; (f) who performed any type of PA.



Exclusion criteria were as follows: (a) articles not including pregnant women with pregestational overweight or obesity; (b) not assessing quality of life; (c) with interventions that do not include physical activity and/or exercise. Data on the exclusion criteria for the studies can be found in Supplementary Material (Table S1).




3.5. Data Collection


Two reviewers (DS and IF) collected and analyzed the information from each article, collecting data on the respective studies and their characteristics, looking at quality of life as the primary outcome and gestational weight gain and mental health in pregnancy as secondary outcomes.




3.6. Screening and Selection of Studies


The studies were selected in a three-stage process. First, two reviewers (DS and IF) independently searched different databases and exported the results to EndNote20. After removing duplicates, the titles and abstracts were analyzed according to the eligibility criteria, followed by a screening of the full text for the consideration of inclusion. Disagreements between the two reviewers were resolved through a discussion at each stage, and, in the absence of consensus, a third reviewer was consulted (DB).




3.7. Certainty of the Evidence and Risk of Bias


The risk of bias of the articles included in the review was assessed by two reviewers independently (DS and IF), using version 2 of the Cochrane tool for assessing the risk of bias in randomized clinical trials (RoB2) [29]. This tool assesses different types of bias that may be present in this type of study and is based on five domains: “randomization process”, “deviations from intended interventions”, “missing outcome data”, “measurement of outcomes” and “selection of reported outcomes” [29].



The domains include signaling questions that aim to elicit information relevant to assessing the risk of bias. The assessments of each domain are classified as follows: “low risk of bias”, “some concern” or “high risk of bias” [29].



The sum of the assessment of the five domains results in the “overall risk of bias” for a given study, and it is considered to be at a “low risk of bias” if it is assessed with this result in all domains; to be of “some concern” if the study presents this assessment in at least one domain, but is not at a high risk of bias for any of them; and to be of a “high risk of bias” if the study is assessed in this way in at least one domain, or if it presents some concerns in several domains [29].





4. Discussion


As far as we know, this study is the first systematic review to investigate the effects of PA on the quality of life of pregnant women with overweight or obesity. There is a systematic review that evaluates PA on quality of life of pregnant women [3], others that address the influence of various factors on quality of life of pregnant women [1,2] and another that analyzes the effectiveness of PA on various pregnancy-related outcomes [30], but none of them specifically focused on the population subgroup of our research.



As in the systematic review by Chan, Yeung & Law [30], the results of this study are inconsistent with regard to the beneficial effects of PA on the quality of life of pregnant women. Some authors mentioned in this review found an increase in quality of life in women who practiced PA, while others found no positive effects, and this was mainly due to the fact that the exercise/physical activity intervention was not defined and varied between studies.



In contrast, the systematic reviews by Liu et al. (2019) and Boutib et al. (2022) on the influencing factors of PA reflect an increase in the quality of life of pregnant women, with normative weight, who practice PA [1,3]. In their research, Boutib et al. (2022) considered several factors that could affect the quality of life of pregnant women, such as low back pain, sleep quality, gestational weight gain, diabetes mellitus, nausea and vomiting, exercise adherence and social support [1].



In 2018, Lagadec and co-authors [2] concluded that non-obese pregnant women have a lower quality of life compared with the general population, and compared with women in the same age group. Quality of life decreased with increasing limitations and decreasing PA practice throughout pregnancy, with the third trimester showing the most significant decrease [2]. Maternal obesity and psychological factors are associated with a decrease in the quality of life of pregnant women [1], and this may be one of the main factors for the inconclusive results in this review.



Depression and anxiety during and after pregnancy have an impact on the short- and long-term health problems of mother and child [31]. Our review found no statistically significant effects of structured PA on either psychological well-being or symptoms of postpartum depression, and poor adherence to intervention protocols and small sample sizes may have had some influence on these results [32].



The systematic review and meta-analysis by Davenport et al. (2018) [33] showed that although prenatal structured PA has benefits on depression or depressive symptoms during pregnancy, these results did not extend to the postpartum period. This seems to corroborate our findings to some extent. However, during the gestational period, these interventions were associated with a 67% reduction in the odds of developing prenatal depression and a reduction in the severity of prenatal depressive symptoms. This effect is similar to that found for psychological treatments in pregnant women with depression, is directly related to the amount of exercise and is seen more in pregnant women who are supervised during exercise [31].



Lifestyle change interventions, such as PA and nutritional counseling, have also not been shown in this review to have a significant impact on the levels of psychological well-being reported by the participants [26] or on changes in the risk of depression [23,24,27] and anxiety [24].



These results are contradictory to those of a meta-analysis by Nakamura et al. (2019) [34] that indicate that a minimum of 30 min of moderate-intensity PA one to four times a week can contribute to reducing the risk of postpartum depression. They concluded that practicing PA during pregnancy has been shown to reduce the risk of prenatal depression, which is predictive of postpartum depression [34].



Structured PA prevents and treats anxiety and depression in non-pregnant populations, but it is still poorly understood whether or not this impact is replicated in mental health problems during pregnancy [31], especially in the overweight or obese subgroup.



Studies show that the majority of pregnant women do not comply with recommended guidelines for practicing PA, and factors such as tiredness, pain and a growing belly are pregnancy-related barriers [35]; although these are not contraindications during a healthy pregnancy, they tend to contribute to a decrease in PA levels during the gestational period [34]. However, pregnancy represents a window of opportunity to prevent or limit any negative outcomes, as it is a period when women are more receptive to learning and may be more able to incorporate changes into their routine, namely changes in PA habits. The use of digital media to prescribe exercise for obese pregnant women appears to have a favorable impact on physical activity levels and may reduce the barriers to physical inactivity during pregnancy [36]. Therefore, these behavioral changes, which are sometimes so difficult to implement in the general population, can be more easily adopted by women during the pregnancy period, and they have even become a key predictor for enabling women to adopt a healthy lifestyle [34,37]. Furthermore, it has been shown that receiving PA recommendations led to 40.5% (95% CI 38.4–42.4) of women choosing to remain active during pregnancy [38]. On the other hand, the use of smartphone app technology has also been shown to play a key role in facilitating a beneficial change in behavior that can lead to better health outcomes for the mother and fetus [37].



From a public health perspective, behavior change should be enhanced by providing information on the benefits of physical activity for mental health in pregnancy, in particular group physical activity, which could provide additional social support in reducing depressive symptoms and preventing postpartum depression [34].



This research also has some limitations, such as the restricted inclusion of randomized clinical trials, which excludes any other type of study. Research was limited to the English and Portuguese languages only, and the generalizability of the results can be debated. In four of the six studies included, physical activity was not the only factor to be assessed, and other factors also had an influence on the participants’ quality of life [23,24,26,27]. We can also consider variability of measurement instruments for assessing symptoms of depression and quality of life a limitation, as well as the lack of a defined structure in the physical activity intervention. Confounding variables such as pregnant women’s income and comorbidities associated with pregnancy were not analyzed and may influence quality of life during pregnancy. In addition, the gestational age taken into account in the various clinical trials did not include the beginning of pregnancy, so it can be said that none of the studies included data on the quality of life of pregnant women during pregnancy in its entirety. Furthermore, the adherence rate was low, which could contribute to a possible bias in the results.




5. Conclusions


PA does not seem to have an effect on the quality of life and mental health of overweight or obese pregnant women. However, it was not possible to obtain quantitative results from this systematic review due to the heterogeneity of the interventions. In this area, there is a need to develop rigorous clinical trials to establish the direct impact of physical activity and exercise interventions on the quality of life and mental health of this population. It would be important to define a structured exercise regime with intensity, frequency, type and time and to use the same assessment instruments to evaluate the different outcomes.
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Figure 1. PRISMA flowchart reporting the process of searching for and selecting the studies. 
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Figure 2. Risk of bias among included studies [23,24,25,26,27,28]. 
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Table 1. Summary of findings: characteristics of the studies.
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	First Author (Year), Main Objective Country
	Sample/Population
	Intervention/Comparison
	Measures





	Altazan et al., 2019 [23]

Objectives of the study:

To evaluate the effect of a behavioral intervention targeting excessive gestational weight gain on mood and quality of life.
	n = 54

nExperimental Group (EG)1 = 18

nEG2 = 19

nControl Group (CG) = 17

Mean age of participants = 29.2 years

Mean age EG1 = 29.2 years

Mean age EG2 = 29.0 years

Mean age CG = 29.5 years

Mean gestational week at the beginning of the intervention:

EG = 10.2 weeks

CG = 9.6 weeks
	EG: behavioral counselling intervention aimed at weight management, in a face-to-face clinical setting (EG1) or remotely via a smartphone app (EG2).

The intervention consisted of 18 classes with diet and behavior modification strategies, including PA practice weekly between 13 and 24 weeks of gestation and every two weeks from 25 weeks of gestation until delivery.

CG: usual care
	Body weight was measured in 2 time points using a calibrated scale:

	
At screening (before 13 weeks and 5 days of gestation)



	
35 to 36 weeks and 6 days of gestation





Mood and depressive symptoms were assessed using the Beck Depression Inventory II and quality of life (QoL) with the Rand 12-Item Short Form, both used at 4 time points:

	
At screening (before 13 weeks and 5 days of gestation)



	
35 to 36 weeks and 6 days of gestation



	
1 to 2 months postpartum



	
12 months postpartum








	Dodd et al., 2016 [24]

Objectives of the study:

To evaluate the effect of dietary and lifestyle counseling to overweight or obese women during pregnancy on maternal quality of life, anxiety, risk of depression, and satisfaction with care
	n = 1933

nGE = 976

nGC = 957

Mean age of participants = 29.5 years

Mean age EG = 29.4 years

Mean age GC = 29.6 years

Mean gestational week at baseline = 14.3 weeks
	EG: dietary and lifestyle counselling, which included a combination of dietary, physical activity (PA) and behavioral strategies, provided by a dietitian and research assistants.

GC: standard care
	The risk of depression was assessed using the Edinburgh Postnatal Depression Scale, anxiety with the Spielberger State-Trait Inventory Self-Evaluation Questionnaire and QoL through the MOS 36-Item Short-Form Health Survey, all completed by the participants at 4 time points: at the beginning of the trial, at 28 and 36 weeks of gestation, and at 4 months postpartum.

Satisfaction with pregnancy and childbirth experiences was assessed at 4 months postpartum using a 10-point Likert scale.



	Garnæs et al., 2019 [25]

Objectives of the study:

To evaluate the effects of supervised exercise during pregnancy on the psychological well-being of women with a pre-pregnancy BMI ≥ 28 kg/m2 in late pregnancy and postpartum.
	n = 91

nEG = 46

nCG = 45

Mean age of participants = 31.2 years

Mean age GE = 31.3 years

Mean age CG = 31.4 years


	EG: 3 sessions of structured PA (exercise) per week, supervised by a physiotherapist, from study inclusion to delivery: 35 min of walking on a treadmill at ~80% of maximal aerobic capacity (12–15 on the Borg scale);

25 min of muscle endurance training, including pelvic floor muscle training.

50 min sessions of autonomous exercise at home at least once a week and daily exercises for the pelvic floor muscles.

Adherence to the exercise program was recorded in a training diary.

GC: maternity and postpartum care according to Norwegian Standard Maternity Care for pregnant women
	Psychological well-being was assessed using the Psychological General Well-Being Index questionnaire and postpartum depression through the Edinburgh Postnatal Depression Scale, completed by participants at baseline, late pregnancy, and 3 months postpartum.

The participants also reported, at the beginning of the study and at the end of pregnancy, their self-perception of their general health status, a question that was removed from the MOS 36-Item Short-Form Health Survey.



	Killeen et al., 2022 [26]

Objectives of the study:

To determine the severity and change in Edmonton Obesity Staging System (EOSS) scores in women who are overweight or obese but have healthy pregnancies; to explore the potential clinical utility of the EOSS scale in identifying risk during pregnancy.
	n = 348

nEG = 171

nCG = 177

Mean age of participants = 32.4 years
	EG: Healthy lifestyle package—standard antenatal care and a combined healthy diet and PA intervention with a smartphone app as a source of information and motivation.

The intervention focused on behavioral lifestyle with the aim of preventing GDM and involved a single educational session at the beginning of the study, which consisted of:

	
advice on low glycemic index diets, provided by a nutritionist;



	
prescription of 30 min of PA for 5 days a week, given by an obstetrician;



	
Enhanced information through a purpose-built smartphone app, bi-weekly emails and two face-to-face study visits.





CG: Regular lifestyle package—standard antenatal care according to local and national guidelines
	Blood samples were collected for laboratory analysis and maternal well-being was assessed using the World Health Organization Well-Being Index, both at baseline (14–16 weeks) and study follow-up (28 weeks).



	Poston et al., 2013 [27]

Objectives of the study:

To determine whether a complex counseling intervention leads to earlier changes in diet and PA behaviors in pregnant women with obesity.
	n= 183

nEG = 94

nCG = 89

Mean age of participants = 30.6 years

Mean age EG = 30.7 years

Mean age CG = 30.4 years

Mean gestational week at baseline = 19 weeks
	EG: behavioral counselling, through a one-on-one consultation with a health trainer and 8 weekly group sessions starting at approximately 19 weeks’ gestation, using a participant manual that reflects the logic and content of the sessions, a DVD with exercises specially designed for pregnancy, and the setting of diet and PA goals, with the recording of related behaviors in a logbook.

The women were encouraged to reduce the consumption of saturated fats and to increase daily PA progressively, maintaining the level achieved after each period and setting gradual step count goals.

The recommendations emphasized walking at a moderate intensity level and food substitution, rather than limiting calories intake.

CG: Standard antenatal care.
	The evaluated were weekly with a logbook and a pedometer and the remaining evaluations were performed at the beginning of the study and at 28 weeks of gestation, diet was evaluated through a 24 h food recall report and a food frequency questionnaire, PA with the Recent Physical Activity Questionnaire and an accelerometer, health status and QoL using the EuroQol questionnaire, and mental health using the Edinburgh Postnatal Depression Scale.



	Senevirate et al., 2016 [28]

Objectives of the study:

To assess whether prenatal exercise in overweight or obese women would improve maternal and perinatal outcomes.
	n= 75

nEG = 38

nCG = 37

Mean gestational week at baseline = 20 weeks
	GE:structured pre-birth home PA program with moderate-intensity exercise on stationary bikes, from the 20th to the 36th week of pregnancy, supervised by an exercise physiologist:

	
3 to 5 sessions/week;



	
30 to 45 min/session;



	
moderate intensity (40–59% VO2 Reserve);



	
Warm-up and cool-down periods of 5 to 10 min at low intensity.





The frequency and duration of each prescribed session varied according to the stage of pregnancy.

GC: usual care.
	Perinatal and maternal outcomes, including GWG, QoL, aerobic fitness, pregnancy outcomes, and postnatal maternal body composition, were assessed. The exercise sessions were supervised by HR monitors, who also recorded exercise adherence, and QoL was assessed with the WHO QOL-BREF questionnaire at the beginning and end of the intervention period.







EG: experimental group; CG: control group; QoL: quality of life; PA: physical activity; GDM: gestational diabetes mellitus; GWG: gestational weight gain; HR: heart rate; WHO: World Health Organization.
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