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Abstract: Background: Physical inactivity during pregnancy has been shown to be linked to an
increased risk of complications. However, during pregnancy, doubts arise about what type, intensity
and frequency of physical activity are most recommended. Objective: Our main objective was to
know the level of physical activity (PA) and sedentary lifestyle in a representative sample of pregnant
women in Malaga, one of the most populated cities in Spain. Also, we aimed to find out the effects of
PA on obstetric and perinatal outcomes and on the mental health of pregnant women, differentiated
according to PA intensity and domain. Methods: Five hundred and forty full-term pregnant women
who had their obstetric checks in the maternity ward of the Regional University Hospital of Malaga
were recruited through consecutive sampling. Participants answered a questionnaire that included
the WHO Global Physical Activity Questionnaire (GPAQ), the Edinburgh Depression Scale (EDS), the
Generalized Anxiety Disorder Scale (GAD-7) and some other sociodemographic and health-related
questions. Subsequently, information about perinatal outcomes was obtained after birth. Results:
Only 50.8% of women followed the WHO recommendations on activity. We found a high proportion
of obese pregnant women and a direct effect of a sedentary lifestyle on the rate of cesarean sections
and vulvovaginal tears in spontaneous births, as well as on the mental health of future mothers.
Women'’s age, the number of children, BMI at the beginning of pregnancy and leisure time physical
activity (LTPA) explained anxiety scores, and age, LTPA, BMI at the end of pregnancy and intense
work-related physical activity (WTPA) predicted depression scores. Conclusions: LTPA improves
obstetric outcomes, helping to reduce the rate of cesarean sections and vulvovaginal tears, as well as
reducing prenatal anxiety and depression.

Keywords: physical activity; sedentary lifestyle; pregnancy; perinatal outcomes; leisure time;
worktime

1. Introduction

The sedentary lifestyle refers to activities carried out while awake in a sitting, reclining
or lying position that involve very low energy expenditure (under 1.5 METs) [1]. It involves
not only a decrease in physical activity (PA) but also postural patterns, leading to a reduced
daily metabolic rate [2]. This may occur in different situations such as work, school environ-
ment, home, free time, or commuting, frequently associated with other harmful conducts,
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such as smoking or increased caloric intake [3]. According to the 2020 European Health Sur-
vey, 32.3% of men and 40.3% of women spend their free time completely sedentary [4]. The
female population is being progressively affected by the effects of a sedentary lifestyle [5],
and among them, pregnant women. Pregnancy is a period of significant anatomical and
physiological changes that require continuous adaptation [6]. Likewise, it is a stage of
greater vulnerability to mental disorders in women [7], with between 7% and 15% being
affected [8].

The regular practice of PA is widely recognized for its health benefits, and specifically
during pregnancy promotes maternal and neonatal health, reducing the risk of preterm
birth, diabetes mellitus, excessive gestational weight gain and low Apgar test scores [9,10]
and improving mental-health-related quality of life [11]. In the last decade, there has
been a proliferation of public health guidelines on PA during pregnancy, most of which
support moderate-intensity PA /exercise during pregnancy with specific frequency and
duration/time recommendations [10]. Although high-intensity activity is generally deemed
safe for most women, current guidelines suggest that moderate-intensity physical activity
is preferable during pregnancy [12]. These guidelines also emphasize that intensity should
be determined through assessments of subjective effort [13]. Nevertheless, in both medical
and non-medical environments, there are often uncertainties and fears regarding the sort,
intensity and frequency of physical activity or exercise that would be most advisable for
individual women. These worries lead to doubt among pregnant individuals, resulting in
elevated levels of physical inactivity, especially in the third trimester [14,15].

Physical inactivity during pregnancy is linked to an increased risk of complications,
such as an increased likelihood of infant admission to neonatal intensive care units, preterm
birth, intrauterine growth restriction, and increased caesarean section rates [16]. It is known
that inactivity produces fluid shifts to accommodate perfusion to all organ systems, with
specifically detrimental effects on uterine blood flow [17], and significant physiological
changes occur after only a few days of immobility [18,19].

Nevertheless, it is important to note that not all physical activity (PA) may be appro-
priate, depending on factors such as its intensity or domain [20]. Hence, engaging in some
physical activity linked to work (WTPA) and engaging in excessive physical activity during
leisure time might potentially pose a risk to the advancement of pregnancy, given certain
circumstances [21].

This study has two primary objectives. Initially, our objective was to ascertain the
extent of physical activity and sedentary behavior among a representative sample of
pregnant women in Malaga, a highly populated city in Spain. Secondly, our objective was
to determine the impact of physical activity (PA) on obstetric and perinatal outcomes, as
well as the mental well-being of pregnant women. We wanted to differentiate the effects
based on the intensity and kind of PA.

2. Methods

This research responds to a descriptive design with a cross-sectional evaluation of
the level of physical activity during pregnancy in full-term pregnant women to study its
relationship with certain health variables, such as obstetric and perinatal outcomes and the
mental health of future mothers.

2.1. Procedures

Between March and June 2023, a total of 540 full-term pregnant women who had
their obstetric checks in the maternity ward of the Regional University Hospital of Malaga
were recruited through consecutive sampling. This hospital belongs to the Andalusian
Public Health System and attends an average of 5000 births per year, being the reference
center for obstetric and perinatal care in the whole province of Malaga (Spain). This is a
representative sample of all pregnant women treated in the area, for a confidence level
higher than 95% and a margin of error of less than 5%.
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Eligibility criteria based on previously established inclusion and exclusion criteria
were followed. All pregnant women who did not have adequate knowledge of the Spanish
language, twin pregnancies and those who either had severe functional limitations for ac-
tivities of daily living (severely handicapped) or had a medical prescription for a reduction
of PA during pregnancy (e.g., cervical insufficiency or preterm premature rupture of fetal
membranes) were excluded from the study. No pregnant woman was excluded from the
study based on previous or current BMI.

Physiotherapists of the research team and obstetricians and midwives of the staff of
the regional university participated in the recruitment process. An information sheet for
pregnant women and an informed consent document were prepared, which were available
on the Internet through a QR code. The pregnant women used the QR code to access the
questionnaire (see supplementary file). The questionnaire included sociodemographic
questions, such as age, profession, employment status, district of residence and number
of children, as well as a series of questions referring to the evolution of the pregnancy,
such as sports habits, initial and current weight and the existence of medical or obstetric
pathology. The level of physical activity was assessed using the WHO Global Physical Ac-
tivity Questionnaire [22] (GPAQ), the level of depression was assessed using the Edinburgh
Depression Scale [23] (EDS) and the assessment of the level of anxiety was performed using
the Generalized Anxiety Disorder Scale (GAD-7) [24].

Once the pregnant women gave birth, the medical records were reviewed to blindly
collect data on the type of delivery, weight and Apgar test scores of the newborns, as well
as possible episiotomy, vulvovaginal tears or other complications related to childbirth.

The study was authorized by the research ethics committee of the province of Malaga.
All participants expressed their consent to participate in the study by signing the cor-
responding document. The research was conducted following the ethical criteria of the
Declaration of Helsinki, preserving the rights and confidentiality of all patients.

2.2. Instruments

To assess the level of physical activity, we have used the WHO Global Questionnaire on
Physical Activity [22] (GPAQ). This questionnaire has been used in more than 100 countries
and is available in Spanish within the WHO STEPwise tool for surveillance, monitoring
and reporting of non-communicable diseases [25]. It is a subjective measure based on
the perceptions, memory and judgment of the participants. The intensity level of PA is
classified as moderate or intense in the dimensions of work and leisure time and only
as moderate for the displacement dimension. The questionnaire also includes the report
of the participant’s sedentary behavior. Each subject’s information should be based on a
typical day of a typical week. With the data provided in the questionnaire, the level of
physical activity is calculated using the MET. METs express the relationship between one’s
working metabolic rate and resting metabolic rate. A MET is defined as the energy cost of
sitting quietly and is equivalent to a caloric intake of 1 kcal/kg/h. For the analysis of the
data included in the GPAQ, it is estimated that the caloric consumption of a moderately
or intensely active person is four or eight times higher, respectively, than when at rest,
sitting in silence [26]. WHO recommendations on physical activity have been used for the
GPAQ calculations. For adults in general, over the course of a week, including activity for
work, during transport and leisure, the WHO recommends at least 150 min per week for
moderate activity, or 75 for intense activity, or an equivalent combination of moderate- and
intense-intensity physical exercise reaching at least 600 MET-minutes. For pregnant women,
the recommendation is to do at least 150 min of moderate-intensity aerobic physical activity
throughout the week, incorporating a variety of aerobic and muscle-strengthening activities
and limiting the amount of time spent being sedentary. They should replace sedentary time
with physical activity of any intensity [27]

We used the Edinburgh Depression Scale [23] (EDS) to assess the level of perinatal
depression in participants. EDS is a self-administered questionnaire, initially developed
for the detection of postpartum depressive symptoms. More recently, EDS has been used
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to detect depression during pregnancy [28]. It consists of 10 multiple-choice questions,
with 4 alternatives each, with scores from 0 to 3 depending on the increasing severity of
symptoms, so that the range of the final score is 0-30. It has been validated in a large number
of languages and has been used in different countries, including Spain [29]. Several authors
suggest, for the English version, different cut-off points for the diagnosis of depression in the
antepartum and postpartum periods [30]. For the diagnosis of puerperal depression, scores
equal to or greater than 13 are considered, and for the diagnosis of antenatal depression
the recommended cut-off point is 15. However, validation studies of the Spanish version
carried out in pregnant women suggest a cut-off point of 13 for the diagnosis of antenatal
depression [31]. In any case, a final score higher than 10 or a non-zero answer to the question
that refers to the existence of self-injurious thoughts makes the existence of depression
probable, making treatment by mental health professionals necessary.

To assess the anxiety of the participants, we used the Generalized Anxiety Disorder
Scale [24] (GAD-7). It is a Likert-type scale that consists of 7 questions with four possible
options that score between 0 and 3, so the scores of the scale vary between 0 and 21.
Scores of less than 5 are interpreted as the absence of anxiety and values of 5 to 9, 10 to
14 or 15 to 21 as mild, moderate or severe anxiety, respectively [24]. The scale has been
validated in Spanish [32], showing adequate psychometric values, so that a cut-off point
of 10 shows a sensitivity of 83.4% and a specificity of 96% for the diagnosis of generalized
anxiety disorder.

2.3. Statistics

We performed a first analysis of the frequency distribution of the independent vari-
ables. To determine the level of activity of pregnant women, the criteria defined by the
WHO were used, both in minutes and in calculated METs. For bivariate analyses, we
used the independent sample {-test to compare mean values in two groups of women;
when the number of groups was greater than 2, single-factor ANOVA was used. Ho-
moscedasticity conditions were assessed using the Levene test. Post hoc analyses were
performed using the Tukey test. To determine the prevalence of depression and anxiety in
the sample, validated cut-off points were used to calculate the global scores of the different
scales. Subsequently, after verifying that the scores of global anxiety and trait and state
anxiety were normally distributed using the Shapiro-Wilk test, a bivariate analysis was
performed to identify associations between variables To analyze the relationship of global
scores of anxiety and depression with other quantitative variables (normally distributed),
such as age, minutes of activity, total METs or weight of pregnant women, the Pearson
correlation coefficient was used, calculating its level of significance. When we could not
confirm the normality of the distributions, we used the non-parametric Mann-Whitney
or Kruskal-Wallis tests, according to the number of categories of the variables. A p-value
less than or equal to 0.05 was considered as statistically significant. Participants” BMI
was classified according to WHO categories (i.e., underweight, below 18.5 kg/m?; normal
weight, 18.5-24.9 kg/m?; pre-obesity, 25.0-29.9 kg/m?; obesity class I, 30.0-34.9 kg/m?;
obesity class II, 35.0-39.9 kg/m?; obesity class III, above 40 kg/m?) [33].

To explain some perinatal outcomes such as cesarean birth rate and the characteristics
of anxiety state and depression scores, we used multiple linear regression based on the
independent sociodemographic, activity, emotional and health variables considered. The
collinearity between the factors was analyzed to avoid including correlated variables in the
model. The models were constructed by backward step regression, finally including the
variables that proved to be significantly associated in the previous bivariate analysis.

2.4. Population

Of the 540 patients recruited, 42 were excluded from the analyses due to various
reasons. Most of the excluded participants had not completed the activity question-
naire (n = 38) and in four cases consent was revoked. Finally, the sample consisted of
498 pregnant women who were in the third trimester of pregnancy. This sample continued
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to be representative of the population of pregnant women in our area with the same level
of confidence. The mean age of pregnant women was 32.41 years (SD 5.9), and the mean
gestational age was 38.1 weeks (SD 1.3). The main sociodemographic characteristics are
shown in Tables 1 and 2.

Table 1. Quantitative data.

Mean Range SD

Age 32.4 years 15-51 years 5.90
Pregestational weight 68.14 kg 40-135 kg 13.91
Current weight 78.16 kg 49-145 kg 13.89
Weight gain 9.96 kg —6.0-66.2 kg 4.98
Height 1.63m 1.48-1.87m 0.06

BMI in early pregnancy 25.52 kg/m? 14.53-45.70 kg/m? 5.08
BMI at term 29.27 kg /m? 13.2-29.27 kg /m? 5.03

Table 2. Characteristics of the population.

BMI in early pregnancy
Academic level (498) Underweight 4.6% (23)
No studies 2.8% (14) Normal weight 47.4% (236)
Compulsory education 20.1% (100) Overweight 26.7% (133)
Secondary education 31.5% (157) Type 1 obesity 14.3% (71)
University 45.6% (227) Type 2 obesity 3.8% (19)
Type 3 obesity 1.2% (6)
BMI at term
Employment status (498) Underweight 0.2% (1)
Sick leave 29.5%(147) Normal weight 17.5% (87)
Unemployed 25.9% (129) Overweight 43.6% (217)
Employed 36.1% (180) Type 1 obesity 24.1%(120)
Self-employed 8.4% (42) Type 2 obesity 9.4% (47)
Type 3 obesity 3.4% (17)
. Sport
Children (498) ) II:IO 32.7% (163)
No 57.6% (287) o
1 31.9%(159) Oqce a week 12.90/0 (64)
N 9.0%(45) 2-3 t{mes a week 371 0/0(185)
3 1.4%(7) 3-5 t.1mes a week 14.3% (71)
> 5 times a week 3.0% (15)
Age of children (211) Justification
Children under 5 years old 60.6% (128) Lack of time 26.5% (89)
Over 5 years old 27.9% (59) Medical indication 5.6% (19)
Both 11.4% (24) Other reasons 31.9% (107)
Smokers
Yes 27.5% (137)
No 72.5% (361)
Diseases
No 85.7% (427)
Hypothyroidism 5.4% (27)
Diabates mellitus 3.0% (15)
Asthma 2.4% (12)
Thrombophilia 0.8% (4)
Autoimmune pathology 1.0% (5)
HTA 1.0% (5)
Mental health 0.2% (1)
3. Results

3.1. Physical Activity Results

The results of the GPAQ are summarized in Table 3. Only 50.8% of women followed
the WHO recommendations on activity, and a total of 230 (46.1%) did not engage in LTPA
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(intense or mild). The proportion of active women was 65% among university-educated
women, a higher proportion (Chi sq 46.7, 3 df, p < 0.001) than that found in participants
with primary (26%) or higher (47.8%) education.

Table 3. GPAQ Results.

Physical With Activity No Activity Weekly Minutes METs
Activity n (%) n (%) Mean (SD) Mean (SD)
Work
Intense 96 (19.3%) 402 (80.7%) 142.3 (494.4) 1138.6 (3955.4)
Moderate 187 (37.6%) 311 (62.4%) 268.5 (581.08) 1074.1 (2324.3)
Leisure
Intense 70 (85.9%) 428 (14.1%) 28.6 (89.2) 228.8 (714.1)
Moderate 263 (52.8%) 235 (47.2%) 149.3 (282.8) 597.3 (1131.4)
Displacement
Yes 369 (74.1%) 129 (25.9%) 39.8 (27.5) 159.0 (110.05)
Total METs 3197.9 (5813.9)

Women who met the WHO recommendations in terms of activity were less obese at
the end of pregnancy (39.7%), compared to 60.3% in the case of sedentary women (Chi sq
13.8, 1 df, p < 0.001).

BMI values at the beginning and at the end of the pregnancy showed a Pearson’s
correlation coefficient of 0.93 (p < 0.001). Table 4 shows the correlation coefficients of time
spent on each of the activities and BML

Table 4. Main correlations.

IMC IMC Intense Moderate Intense Activity Moderate
Baseline Current  Activity Work  Activity Work Leisure Activity Leisure
Intense Activity Work 0.09 * 0.1* - - - -
Moderate Activity Work 0.09 * 0.1* 0.5 ** - - -
Intense Activity Leisure —0.13 ** —0.14 ** —0.04 —0.00 - -
Moderate Activity ~0.10* 01+ 0.13 ** 0.11* 0.11* -
eisure
Displacement —0.05 —0.05* 0.07 0.08 —0.0 0.2 **

*p <0.05; ** p <0.001.

Academic training significantly influenced the intense LTPA (Kruskal-Wallis st = 25.0;
p < 0.001), as participants with higher education spent more time on this type of activity
(20.32 min, SD 80.7) than those who only had primary education (17.4 min, SD 93.5).

Participants with baseline obesity (BMI above 30) maintained significantly lower
overall LTPA, primarily at the expense of intense activity on which they spent 4.0 min per
week on average (SD 31.8) compared to participants with BMI below 30 who spent on
average 35.1 min per week (SD 96.22) (t = 5.2, 454 DF, p < 0.0001). Also, participants with
BMI greater than 30 at the end of pregnancy showed a decrease in intense LTPA (16.1 min
[SD 77.1] vs. 36.9 [SD 5.5], t = 2.63, 449 df, p < 0.009), and moderate LTPA (113.2 min
[SD 227.4] vs. 168.43 [309.27], t = 2.1, 487 df, p < 0.036.

Regarding WTPA, we have observed significant differences in the performance of in-
tense activity according to the academic level of the participants (Kruskal-Wallis st = 19.92;
p < 0.001). Pregnant women with university studies reported a lower weekly frequency
of this type of activity (48.2 min, SD 205.5) compared to pregnant women with primary
education (341.3 min, SD 809.9). These differences were not observed for moderate WTPA.

Also, housewives reported less intense overall PA, not only referring to work activity
(68 min per week on average, [SD 402.7] in the case of housewives compared to 176.6
[SD 424.6] in the case of external workers) but also in leisure time (t = 2.25; 307 df; p = 0.025).
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With reference to moderate WTPA, we have observed that participants in a situation
of sick leave reported a greater moderate weekly physical activity than the rest (sick leave,
569.8 min [SD 707.5]; housewives, 212.0 min [SD 518.3]; employed, 446.4 min [SD 739.6];
self-employed, 395.2 min [SD 518.2]).

Interestingly, smokers spent more time per week on moderate PA (437 min, SD 747.5)
at work than non-smokers (204.3, SD 489.9, t = 4.06, 496 df, p = 0.001). However, smoking
participants carried out less PA during commuting (35.4 min [28.5] vs. 41.4 min [26.9];
t =2.138; 496 df; p = 0.034).

3.2. Obstetric and Perinatal Outcomes

Of the recruited women, we had information on the delivery of 373 participants who
gave birth in the maternity ward of the hospital. The main obstetric and perinatal outcomes
are shown in Table 5. We observed an overall cesarean section rate of 28.1%, with the mean
age of pregnant women significantly higher in the cesarean section group (33.1 years [SD
5.7] versus 31.8 [SD 5.7] in the vaginal delivery group, t 2.15, 371 dof, p < 0.032). Participants
who carried out moderate LTPA had a lower proportion of cesarean deliveries, specifically,
the cesarean section rate was 30.3% among pregnant women who were active compared to
40.9% in those who were not (Chi sq 3.92, 1 dof, p < 0.03).

Table 5. Obstetric and perinatal outcomes.

Type of delivery (373)
Spontaneous 163 (43.7%)
Instrumental 70 (18.8%)
Cesarean section 140 (28.1%)
Perineum (161)

Episiotomy 32 (19.9%)
Degree I tear 39 (24.2%)
Degree II tear 41 (25.5%)

Perineum intact 49 (30.4%)
Newborn
Female 213 (49.2%)

Male 220 (50.8%)
Apgar 1st Median =9 (SD = 0.76)
Apgar 5th Median = 10 (SD = 0.44)

Weight (gr) Mean = 3357.1 (SD = 431.0)

We have also observed significant differences in the type of delivery according to BMI
at the beginning (F 4.43, 2 df, p < 0.013) and at the end of pregnancy (F 7.9, 2 df, p < 0.001),
where women who required cesarean section were those with higher BMI (mean BMI 26.6
at the beginning of pregnancy [SD 5.0], and BMI 30.7 at the end of gestation [SD 5.0]), when
compared with those who had a vaginal delivery (BMI 25.1 [SD 4.7] in the first weeks of
gestation, and BMI 28.6 [SD 4.4] at term). Specifically, women with obesity criteria at the
beginning of pregnancy had a cesarean section rate of 48.1% compared to 34.5% of the rest
of the participants (Chi sq 4.9, 1 dof, p < 0.19). Similarly, pregnant women with obesity
at the end of pregnancy had a higher cesarean section rate of 44.1% versus 33.5% (Chi sq
4.1, 1 dof, p < 0.027). The magnitude of weight gain during pregnancy did not produce
significant differences in the type of delivery.

BMI at the beginning of pregnancy was associated with the development of patho-
logical conditions during pregnancy, mainly diabetes and hypertension (t = 3.2, 495 df,
p < 0.001), as patients with diabetes or hypertension showed BMI at the beginning of preg-
nancy of 27.32, compared to 25.2 in participants without pathology. Gestational diabetes
was associated with obesity in 53.3% of cases, and hypertension in 60% was significantly
associated with obesity in early pregnancy.
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The need for episiotomy was significantly increased in primiparous women (52.8% of
episiotomies, compared to 19.3 in women with previous births {Chi Sq 27.9, 2 df, p < 0001}).
In cases of spontaneous delivery without episiotomy, we observed a lower incidence of
perineal tears in the participants who carried out moderate LTPA (t = 2.2 72.3 df, p < 0.029).
The mean duration of weekly moderate LTPA was 209.3 min [SD 321.3] in the non-tear
group, versus 56.79 min for second-degree tears [SD 170.0] and 102.6 min [SD 151.8] for
first-degree tears.

We have not observed significant differences in fetal weight depending on the time
spent on physical activity, however, we have found a higher proportion of smokers among
those who had small-for-gestational-age newborns (61% vs. 38.5% of non-smoking women).
In fact, 5.8% of smokers had newborns weighing less than 2500 g, while only 1.4% of
non-smokers did (Chi sq 7.75, 1 df, p < 0.010).

Multivariate logistic regression models indicated that women’s age, previous obesity
and LTPA were predictors of the type of birth (Table 6).

Table 6. Logistic Regression Model. OR values for cesarean delivery.

OR95% C.I. OR95% C.I.

B S.E. Itself. OR
Lower Upper
LTPA 0.455 0.241 0.05 1.576 0.982 2.527
Obesity First Trimester ~ —0.533 0.259 0.03 0.587 0.353 0.975
Age 0.04 0.02 0.05 1.04 1.001 1.084
Constant —0.417  0.290 0.151 0.659

3.3. Mental Health

Cronbach’s alpha coefficient values were 0.86 for the Edinburgh questionnaire and
0.89 for the GAD-7 questionnaire. The scores of both scales showed a significant Pearson’s
correlation coefficient of 0.73, p < 0.0001.

The mean score for the depression questionnaire was 7.6 [SD 5.11]. The 25th, 50th
and 75th percentiles were 4, 7 and 11, respectively. We found that 13.3% of participants
scored above the cut-off point for antenatal depression and 5% scored greater than zero on
the question about self-harm ideas. We observed a negative correlation between the EDS
scores and women’s age (r Pearson —0.19, p < 0.0001). The mean age of women who scored
above the cut-off point for depression was 30.1 (SD 6.3), while the age of those who scored
below was 32.7 (SD 5.7) (t = 3.12, 495 df, p < 0.001). The scores were significantly higher in
pregnant women with more intense WIPA, as well as in participants with higher BMI at
the beginning and end of pregnancy, as shown in Table 7.

On the other hand, pregnant women with higher academic qualifications obtained
significantly lower scores, as university-educated women obtained an average score of 6.69
[SD 4.7], while in pregnant women with primary and higher education the scores were 8.7
[SD 5.5] and 8.3 [SD 5.1], respectively.

Participants who scored above the cut-off point for depression spent significantly more
time on intense WTPA (274.1 vs. 122.1 min in the non-depression group, Mann-Whitney’s
U 2.1, p < 0.035), with a higher number of METs (2193.3 vs. 977.4 METs, Mann-Whitney’s U
2.1, p <0.035).

The multivariate study showed that the variables that predict Edinburgh questionnaire
scores were age, LTPA, BMI at the end of pregnancy and intense work-related physical
activity (Table 8).

Regarding the anxiety questionnaire, the mean score obtained was 6.96 (SD 4.6), with
3, 6 and 10 being the values corresponding to the 25th, 50th and 75th percentiles. Of the
participants, 25.5% scored above the cut-off point of 10, with 17.4% showing moderate
anxiety and 8.03% intense anxiety. We have observed statistically significant correlations
between the scores obtained in the anxiety questionnaire and BMI at the beginning of
pregnancy (Pearson’s r 0.14, p < 0.0001), BMI at the end of gestation (Pearson’s r 0.12,
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p < 0.0001), the weekly minutes spent on intense WTPA (Pearson’s r = 0.1, p < 0.05), as well
as with the age of the participants (Pearson’s r —0.18, p < 0.0001). Women with obesity in
early pregnancy had a mean score of 8.1 (SD 5.4) while those who did not have obesity had
a mean score of 6.7 (SD 4.3) (t = 2.34, 486 df, p < 0.021).

Table 7. Physical activity and depression.

Depression Mean Std. Dev Sig. (Mann—Whitney U)
BMI at baseline No (n =432) 25.27 4.88 t=16,645.5
(kg/m?) Yes (n = 66) 27.11 5.99 p<0.0
BMI at term No (n =432) 29.11 492 t=16,549.5
(kg/m?) Yes (n = 66) 30.49 5.29 p <0.035
Weight at baseline No (n =432) 67.42 13.30 t=16,767.5
(kg) Yes (n = 66) 72.82 16.74 p<0.019
Term weight No (n =432) 77.64 13.46 t=16,537.5
(kg) Yes (n = 66) 81.89 15.28 p<0.036
. No (n =432) 122.19 452.18 t=15,764.5
WITPA i Yes (n = 66) 274.17 702.16 p < 0.035
No (n =432) 261.98 571.25 ns
WIFPAm Yes (n = 66) 31133 644.84
, No (n = 432) 24.85 81.12 ns
LTPAi Yes (n = 66) 53.18 128.77
No (n =432) 149.14 286.15 ns
LTPA m Yes (n = 66) 150.53 262.24
PA and No (n =432) 147.03 455.52 t=16453.5
an Yes (n = 66) 327.35 703.72 p <0.011
PA No (n =432) 411.12 666.37 ns
m Yes (n = 66) 461.86 722.39
ns, not significant.
Table 8. Multiple regression models for EDS scores.
Unstandardized Standardized
Depression Coefficients Coefficients t Significance R2
B Std. Error Beta
1 (Constant) 12.940 1.270 10.188 0.000 0.036
Age —0.163 0.039 —0.189 —4.233 0.000 ’
(Constant) 13.342 1.272 10.492 0.000
2 Age —0.149 0.039 —-0.172 —3.848 0.000 0.045
LTPA —1.283 0.487 —0.118 —2.632 0.009
(Constant) 10.331 1.892 5.459 0.000
3 Age —0.144 0.039 —0.167 —3.741 0.000 0.058
LTPA —1.245 0.486 —-0.114 —2.561 0.011 ’
Final BMI 0.097 0.045 0.095 2.142 0.033
(Constant) 9.890 1.893 5.224 0.000
Age —0.146 0.038 —0.169 —3.792 0.000
4 LTPA —-1.391 0.488 —0.128 —2.851 0.005 0.069
Final BMI 0.111 0.045 0.109 2.441 0.015
WTPA 0.006 0.003 0.104 2.324 0.021

Participants with higher levels of anxiety (moderate to severe) spent significantly
more time on intense WTPA (215 vs. 117 min in the group without significant anxiety,
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Mann-Whitney’s U 2.2, p < 0.02), with a higher number of METs (1720.3 vs. 939.5 METs,
Mann-Whitney’s U 2.3, p < 0.022).

We observed lower average scores in the group of university-educated women com-
pared to those with lower academic achievements. The mean GAD-7 score was 5.8 (SD 4.6)
in the case of university women compared to 8.1 (SD 4.7) and 7.9 (SD 4.8) in the case of
high school and primary education (F 9.66, 3 df, p < 0.0019).

The scores were also higher in participants with children, especially when they were
younger than 5 years, reaching a value of 7.9 (SD 5.0) in women with at least one young
child, compared to 6.4 (SD 4.3) in women without children (F 3.1, 3 df, p < 0.025).

Scores on the anxiety scale were higher in women without LTPA during pregnancy,
with the average value of the scale being 8.03 (SD 4.8) in participants who did not perform
any PA, compared to 6.4 (4.3) in those who did (F4.17, 4 df, p < 0.002). In fact, participants
who were active according to WHO recommendations scored lower (mean dif 1.1, F 6.6,
1df, p < 0.01).

Pregnant women with medical complications during pregnancy also had significantly
higher anxiety levels (mean difference 2.7, F 4.28, p < 0.03), especially asthmatic patients
(mean 8.9, SD 4.7) and those with thrombophilia (mean 9.7, SD 1.5).

Participants with anxiety scores above the cut-off point carried out significantly more
intense WTPA, with 215.04 min per week of intense activity (SD 584.6) in participants
with moderate—severe anxiety, compared to 117.4 (SD 457.7) in the rest (Mann-Whitney U
25677.5, p < 0.02).

The multivariate analysis showed that women'’s age, the number of children, BMI at
the beginning of pregnancy and LTPA were the best predictors of anxiety scores (Table 9).

Table 9. Multiple regression models for GAD-7 scores.

Unstandardized Standardized
Anxiety Coefficients Coefficients t Significance R2
B Std. Error Beta
(Constant) 11.471 1.157 9.914 0.000 0.029
Age —0.138 0.035 —0.176 —3.944 0.000 )
(Constant) 11.503 1.142 10.071 0.000
Age —0.157 0.035 —0.200 —4.493 0.000 0.054
Number of children 1.073 0.289 0.165 3.707 0.000
(Constant) 8.588 1.554 5.528 0.000
Age —0.153 0.035 —0.195 —4.406 0.000 0.072
Number of children 1.046 0.288 0.161 3.636 0.000 )
Initial BMI 0.110 0.040 0.120 2.746 0.006
(Constant) 9.043 1.556 5.810 0.000
Age —0.139 0.035 —-0.177 —3.949 0.000
Number of children 0.902 0.292 0.139 3.087 0.002 0.084
Initial BMI 0.105 0.040 0.116 2.650 0.008
LTPA —1.103 0.445 —-0.111 —2.477 0.014

4. Discussion

This research aimed to assess the level of physical activity and sedentary lifestyle in
the population of pregnant women from one of the most populated provinces of Spain, as
well as the effects on perinatal outcomes and mental health of pregnant women.

The results showed a low rate of women who complied with WHO guidelines about
PA during pregnancy, a high proportion of obese pregnant women and a direct effect of a
sedentary lifestyle on the rate of cesarean sections and vulvovaginal tears in vaginal births,
as well as on the mental health of future mothers.

Up to 46.1% participants did not to perform any significant physical activity during
their leisure time. These data are higher than those described in the population of adult
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women in Andalusia [34] (over 41%) and similar to those described in previous studies
conducted by other authors [35], despite 85.7% being healthy pregnant women without
prescription of reduction of physical activity. We can say that our results reflect the trend
observed in the general population, with a progressive increase in sedentary habits and be-
haviors [3], increasing the risks of the main non-communicable diseases worldwide [36-38]
such as cardiovascular disease, hypertension, type II diabetes mellitus, colon or breast
cancer, strokes or emotional disorders [39] and, specifically in pregnancy, preeclampsia,
gestational diabetes, cesarean delivery and perinatal depression [40].

Technological progress makes people’s lives easier but makes them more immobile,
enhances attention to screens [41,42] and reduces their physical agility and their energy
expenditure. A sedentary lifestyle and obesity are closely linked [43]. In fact, 48% of the
pregnant women in our study had BMI values of obesity at the beginning of pregnancy,
and according to previous publications [44,45], they were the ones who most frequently
suffered from hypertension and gestational diabetes. The high prevalence of sedentary
lifestyle observed in pregnant women also reflects the gender gap in health that is evident
in the epidemiological surveys of our environment [46]. The percentage of women who
perform physical activity in their leisure time is lower than that described in men (9.8%
versus 17.1%) and the proportion of women who occupy their free time sedentarily is
higher (41.8% in women and 34.1% in men) [46]. These inequalities not only affect activity
in leisure time but also extend to the workplace since 61.3% of women carry out habitual
activities that require standing most of the time without large displacements or physical
efforts, as is the case with the housewife’s domestic chores, while this only occurs in 12.5%
of men. Among men, the sedentary level is equally high and progressive over the years [47],
but their work activity is carried out mainly in positions that do not require standing.

Although some systematic reviews have shown that physical activity (PA) is associated
with improved mental health and reduced risk of anxiety and depression [48-51], many
of the studies look at total weekly physical activity, without considering the domains
in which physical activity is performed. Several studies indicate differences depending
on the type of activity carried out, especially concerning mental health [52,53]. WTPA,
whether moderate or intense, does not have the same benefits as LTPA [49,54]. While
physical activity performed in leisure time is associated with some intrinsic motivation
and feelings of enjoyment, autonomy and self-efficacy, work-related activity is usually
performed against the clock and under pressure regarding the result [52]. In our study,
we assessed the level of physical activity during pregnancy using a tool that distinguishes
between intense and moderate physical activity levels referring to work activity and leisure
time. The observed benefits of physical activity in our study refer to LTPA, and when the
time dedicated to work activity was included in the analyses, the benefits disappeared. In
addition, participants who spent more time on WTPA were more frequent smokers, so they
were exposed to additional risk factors. In our study, pregnant women who devoted more
time to intense WTPA were those with higher levels of anxiety and depression.

On the other hand, while total PA is associated in multiple studies with better obstetric
and perinatal outcomes [55-57], WTPA has been shown in others as a detrimental element
that increases the risk of complications such as severe preeclampsia [58].

Our results did not show an increase in obstetric pathology or worse neonatal out-
comes related to WTPA. There was no relationship between METs and neonatal weight. On
the contrary, we have found benefits in pregnant women who have maintained a level of
activity during pregnancy in line with WHO recommendations [27], with a lower rate of
cesarean sections and vaginal tears in pregnant women who carry out moderate LTPA.

Also, the influence of the educational level of the participants reflects another type
of social inequality, since, as previously reported [59,60], pregnant women with higher
academic achievements (university students) were more active and, therefore, less exposed
to the risks derived from sedentary behavior.

One of the main barriers that hinders physical activity during pregnancy is the lack of
knowledge about the benefits for the mental health of pregnant women and for obstetric
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and neonatal outcomes [61,62]. Also, a higher level of studies allows access to higher-
quality jobs that are compatible with LTPA. In any case, although personal factors may have
more weight than environmental factors in the high prevalence of a sedentary lifestyle [63],
when the conditioning factors are analyzed from a gender perspective, the contextual
factors of the place of residence are also important in women [64].

To meet the objective of reducing sedentary lifestyle during pregnancy, it is neces-
sary to implement general measures to enhance the possibilities of carrying out physical
exercise but also personalized measures, with prescription of physical activity at flexible
times and places, supported by professionals specialized in PA, reinforcing education and
motivation [65-68]. Personalized physical activity may be an advantageous approach to
effectively help pregnant women meet current physical activity recommendations.

5. Strengths and Limitations

In this research, we did not use any objective measure for PA. All data were self-
reported, using a validated questionnaire. The use of self-reported validated questionnaires
lowers the costs, simplifies the development of any study and facilitates its implementa-
tion [69]. However, self-reporting has inherent limitations, as it is prone to information,
memory and classification biases. Therefore, the information collected in this work should
be evaluated with this perspective. During the recruitment period, members of the research
team were responsible for motivating participants to minimize these biases. However, we
contribute data regarding PA according to different domains where it is performed (WTPA
and LTPA) and not only global PA.

6. Conclusions

According to the data presented in this research, physical activity should be actively
promoted and encouraged in pregnant women since it improves obstetric outcomes, helps
to reduce the rate of cesarean sections and vulvovaginal tears and has positive effects on
mental health, reducing prenatal anxiety and depression. In the studied population, these
benefits were observed when physical activity was carried out during leisure time, with
some observed negative effects of physical activity related to work activity. Sedentary be-
haviors during pregnancy reflect previous factors acknowledged such as a high prevalence
of obesity and overweight observed at the beginning of pregnancy.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/jcm13030723 /s1.

Author Contributions: E.G.-C. and E.S.G.-M. conceptualized the research and designed the recruit-
ment strategy. E.G.-C., APB.-R,, M.].5.-G., EE.-R., A.D.-E. and A.C.-C. recruited all the participants.
E.G.-C. reviewed medical records and searched all perinatal information. E.G.-C., E.S.G.-M. and
D.L.-L. processed data and wrote the results. E.G.-C. and E.S.G.-M. wrote the article. D.L.-L.,
J.M.-M. and E.G.-C. revised the article. All authors have read and agreed to the published version of
the manuscript.

Funding: This work has been supported by the University of Malaga’s Research Plan: Funds for
Research Initiation Grants.

Institutional Review Board Statement: The study was approved by the Institutional Review Board
of Comité de ética de la investigacion de la provincia de Malaga.

Informed Consent Statement: Written informed consent was obtained from all the participants.

Data Availability Statement: The Dataset is available from corresponding author upon reasonable
request.

Acknowledgments: We want to acknowledge the medical and nursing staff of the Regional University
Hospital for their assistance.

Conflicts of Interest: We do not have any competing interests to disclose.


https://www.mdpi.com/article/10.3390/jcm13030723/s1
https://www.mdpi.com/article/10.3390/jcm13030723/s1

J. Clin. Med. 2024, 13,723 13 of 15

Abbreviations

PA physical activity

LTPA  leisure time physical activity
WTPA  work time physical activity
BMI body mass index

SD standard deviation

References

1.

i

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

Bull, EC.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, ].-P,; Chastin, S.; Chou, R; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. ]. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

Ministerio de Sanidad. Actividad Fisica Para La Salud y Reduccion Del Sedentarismo. Recomendaciones Del Ministerio de Sanidad.
Estrategia de Promocion de La Salud y Prevencion En EI SNS; Ministerio de Sanidad: Madrid, Spain, 2022.

Rodulfo, ].I.A. Sedentary lifestyle a disease from xxi century. Clinica Investig. Arterioscler. 2019, 31, 233-240. [CrossRef]
Secretaria General de Salud Digital. European Health Survey in Spain. Trends. Madrid. 2020. Available online: https://www.
sanidad.gob.es/EstadEstudios/Estadisticas/EncuestaEuropea/EncuestaEuropea2020/EESE2020_inf_evol_princip_result.Pdf (ac-
cessed on 20 October 2023).

World Health Organization. Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World.
Available online: https://apps.who.int/iris/handle/10665/272722 (accessed on 31 August 2023).

Costantine, M.M. Physiologic and pharmacokinetic changes in pregnancy. Front. Pharmacol. 2014, 5, 65. [CrossRef]

Howard, L.M.; Molyneaux, E.; Dennis, C.-L.; Rochat, T.; Stein, A.; Milgrom, J. Non-psychotic mental disorders in the perinatal
period. Lancet 2014, 384, 1775-1788. [CrossRef]

Gelaye, B.; Rondon, M.B.; Araya, R.; Williams, M.A. Epidemiology of maternal depression, risk factors, and child outcomes in
low-income and middle-income countries. Lancet Psychiatry 2016, 3, 973-982. [CrossRef]

Mottola, M.E; Davenport, M.H.; Ruchat, 5.-M.; Davies, G.A; Poitras, V.J.; Gray, C.E.; Garcia, A.J.; Barrowman, N.; Adamo, K.B,;
Duggan, M.; et al. 2019 Canadian guideline for physical activity throughout pregnancy. Br. J. Sports Med. 2018, 52, 1339-1346.
[CrossRef]

Hayman, M.; Brown, W.J.; Brinson, A.; Budzynski-Seymour, E.; Bruce, T.; Evenson, K.R. Public health guidelines for physical
activity during pregnancy from around the world: A scoping review. Br. J. Sports Med. 2023, 57, 940-947. [CrossRef]
Oviedo-Caro, M.A.; Bueno-Antequera, J.; Munguia-Izquierdo, D. Meeting physical activity guidelines and its association with
health-related quality of life throughout pregnancy: The PregnActive project. Psychol. Health Med. 2023, 28, 574-581. [CrossRef]
[PubMed]

Brown, W.].; Hayman, M.; Haakstad, L.A.; Lamerton, T.; Mena, G.P,; Green, A_; Keating, S.E.; Gomes, G.A.; Coombes, ].S.; Mielke,
G.I. Australian guidelines for physical activity in pregnancy and postpartum. J. Sci. Med. Sport 2022, 25, 511-519. [CrossRef]
[PubMed]

Brown, W].; Hayman, M.; Haakstad, L.A.; Mielke, G.I.; Lamerton, T.; Mena, G.P,; Green, A.; Keating, S.E.; Gomes, G.A.; Coombes,
J.S. Evidence-Based Physical Activity Guidelines for Pregnant Women. In Report for the Australian Government Department of Health;
Commonwealth of Australia: Camberra, Australia, 2020.

Gjestland, K.; Bo, K.; Owe, K.M.; Eberhard-Gran, M. Do pregnant women follow exercise guidelines? Prevalence data among
3482 women, and prediction of low-back pain, pelvic girdle pain and depression. Br. |. Sports Med. 2012, 47, 515-520. [CrossRef]
[PubMed]

Santos, P.C.; Abreu, S.; Moreira, C.; Lopes, D.; Santos, R.; Alves, O.; Silva, P.; Montenegro, N.; Mota, J. Impact of compliance with
different guidelines on physical activity during pregnancy and perceived barriers to leisure physical activity. J. Sports Sci. 2014,
32,1398-1408. [CrossRef]

Aguilar Cordero, M.J.; Sanchez Lépez, A.M.; Rodriguez Blanque, R.; Noack Segovia, ].P.; Pozo Cano, M.D.; Lé-pez-Contreras, G.;
Mur Villar, N. Actividad Fisica En Embarazadas y Su Influencia En Parametros Ma-terno-Fetales: Revision Sistematica. Nutr.
Hosp. 2014, 30, 719-726. [CrossRef]

Jeffreys, R.; Stepanchak, W.; Lopez, B.; Hardis, J.; Clapp, J. Uterine blood flow during supine rest and exercise after 28 weeks of
gestation. BJOG Int. ]. Obstet. Gynaecol. 2006, 113, 1239-1247. [CrossRef]

Lauder, J.; Sciscione, A.; Biggio, J.; Osmundson, S. Society for Maternal-Fetal Medicine Consult Series #50: The role of activity
restriction in obstetric management: (Replaces Consult Number 33, August 2014). Am. J. Obstet. Gynecol. 2020, 223, B2-B10. [CrossRef]
A Maloni, J. Lack of evidence for prescription of antepartum bed rest. Expert Rev. Obstet. Gynecol. 2011, 6, 385-393. [CrossRef]
Peluso, M.A.M.; Guerra de Andrade, L.H.S. Physical Activity and Mental Health: The Association between Exercise and Mood.
Clinics 2005, 60, 61-70. [CrossRef]

Instituto Nacional de la Seguridad Social. Ministerio de Inclusion, Seguridad Social y Migraciones de Espafia. Guia de Ayuda
para la Valoracion Del Riesgo Laboral Durante el Embarazo. 3 ed. Madrid. 2020. Available online: https:/ /www.seg-social.es/
wps/wem/ connect/wss/e91e61c5-7559-4ce9-9440-a4bfe80eldf2 /RIESGO+EMBARAZO_on-line.pdf?MOD=AJPERES&CVID
(accessed on 31 August 2023).


https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1016/j.arteri.2019.04.004
https://www.sanidad.gob.es/EstadEstudios/Estadisticas/EncuestaEuropea/EncuestaEuropea2020/EESE2020_inf_evol_princip_result.Pdf
https://www.sanidad.gob.es/EstadEstudios/Estadisticas/EncuestaEuropea/EncuestaEuropea2020/EESE2020_inf_evol_princip_result.Pdf
https://apps.who.int/iris/handle/10665/272722
https://doi.org/10.3389/fphar.2014.00065
https://doi.org/10.1016/S0140-6736(14)61276-9
https://doi.org/10.1016/S2215-0366(16)30284-X
https://doi.org/10.1136/bjsports-2018-100056
https://doi.org/10.1136/bjsports-2022-105777
https://doi.org/10.1080/13548506.2022.2029502
https://www.ncbi.nlm.nih.gov/pubmed/35067119
https://doi.org/10.1016/j.jsams.2022.03.008
https://www.ncbi.nlm.nih.gov/pubmed/35418334
https://doi.org/10.1136/bjsports-2012-091344
https://www.ncbi.nlm.nih.gov/pubmed/22904295
https://doi.org/10.1080/02640414.2014.893369
https://doi.org/10.3305/NH.2014.30.4.7679
https://doi.org/10.1111/j.1471-0528.2006.01056.x
https://doi.org/10.1016/j.ajog.2020.04.031
https://doi.org/10.1586/eog.11.28
https://doi.org/10.1590/S1807-59322005000100012
https://www.seg-social.es/wps/wcm/connect/wss/e91e61c5-7559-4ce9-9440-a4bfe80e1df2/RIESGO+EMBARAZO_on-line.pdf?MOD=AJPERES&CVID
https://www.seg-social.es/wps/wcm/connect/wss/e91e61c5-7559-4ce9-9440-a4bfe80e1df2/RIESGO+EMBARAZO_on-line.pdf?MOD=AJPERES&CVID

J. Clin. Med. 2024, 13,723 14 of 15

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Armstrong, T.; Bull, F. Development of the World Health Organization Global Physical Activity Questionnaire (GPAQ). J. Public
Health 2006, 14, 66-70. [CrossRef]

Cox, J.L.; Chapman, G.; Murray, D.; Jones, P. Validation of the Edinburgh postnatal depression scale (EPDS) in non-postnatal
women. J. Affect. Disord. 1996, 39, 185-189. [CrossRef] [PubMed]

Spitzer, R.L.; Kroenke, K.; Williams, ].B.W.; Lowe, B. A Brief Measure for Assessing Generalized Anxiety Disorder: The GAD-7:
The GAD-7. Arch. Intern. Med. 2006, 166, 1092-1097. [CrossRef] [PubMed]

World Health Organization. World Health Organization Global Physical Activity Questionnaire. 2016. Available online:
https:/ /www.who.int/publications/m/item/global-physical-activity-questionnaire (accessed on 20 October 2023).

World Health Organization. Surveillance and Population-Based Prevention Prevention of Noncommunicable Diseases Depart-
ment. Global Physical Activity Questionnaire Analysis Guide. 2016. Available online: https://www.who.int/docs/default-
source/ncds/ncd-surveillance /gpag-analysis-guide.pdf (accessed on 31 August 2023).

World Health Organization. Actividad Fisica. 2022. Available online: https://www.who.int/es/news-room/fact-sheets/detail /
physical-activity (accessed on 5 August 2023).

Bergink, V.; Kooistra, L.; Lambregtse-van den Berg, M.P.; Wijnen, H.; Bunevicius, R.; van Baar, A.; Pop, V. Validation of the
Edinburgh Depression Scale during pregnancy. J. Psychosom. Res. 2011, 70, 385-389. [CrossRef] [PubMed]

Garcia-Esteve, L.; Ascaso, C.; Ojuel, J.; Navarro, P. Validation of the Edinburgh Postnatal Depression Scale (EPDS) in Spanish
mothers. J. Affect. Disord. 2003, 75, 71-76. [CrossRef]

Matthey, S.; Henshaw, C.; Elliott, S.; Barnett, B. Variability in use of cut-off scores and formats on the Edinburgh Postnatal
Depression Scale—Implications for clinical and research practice. Arch. Women’s Ment. Health 2006, 9, 309-315. [CrossRef]
Alvarado, R.; Jadresic, E.; Guajardo, V.; Rojas, G. First validation of a Spanish-translated version of the Edinburgh postnatal
depression scale (EPDS) for use in pregnant women. A Chilean study. Arch. Women’s Ment. Health 2014, 18, 607-612. [CrossRef]
Garcia-Campayo, J.; Zamorano, E.; Ruiz, M.A.; Pardo, A.; Perez-Paramo, M.; Lopez-Gomez, V.; Freire, O.; Rejas, ]. Cultural
adaptation into Spanish of the generalized anxiety disorder-7 (GAD-7) scale as a screening tool. Health Qual. Life Outcomes 2010, 8,
8. [CrossRef] [PubMed]

World Health Organization. Obesity: Preventing and Managing the Global Epidemic. Report of a WHO Consultation; World Health
Organization: Geneva, Switzerland, 2000; Volume 894, pp. 1-253, PMID: 11234459.

Escuela Andaluza de Salud Publica. Consejeria de Salud de la Junta de Andalucia. La Salud en Andalucia (Adultos): 2015-2016.
Encuesta Andaluza de Salud; Granada. 2017. Available online: https://www.juntadeandalucia.es/export/drupaljda/La%20
Salud%20en%20Andaluc%C3%ADa-%20Adultos.pdf (accessed on 31 August 2023).

Roman-Galvez, M.R.; Amezcua-Prieto, C.; Salcedo-Bellido, I.; Olmedo-Requena, R.; Martinez-Galiano, ].M.; Khan, K.S.; Bueno-
Cavanillas, A. Physical activity before and during pregnancy: A cohort study. Int. J. Gynecol. Obstet. 2020, 152, 374-38]1.
[CrossRef]

Blair, S.N.; Smith, G.D.; Lee, I.-M.; Fox, K.; Hillsdon, M.; McKeown, R.E.; Haskell, W.L.; Marmot, M. A Tribute to Professor Jeremiah
Morris: The Man Who Invented the Field of Physical Activity Epidemiology. Ann. Epidemiol. 2010, 20, 651-660. [CrossRef]

Lee, IM.; Shiroma, E.J.; Lobelo, F; Puska, P; Blair, S.N.; Katzmarzyk, P.T.; Lancet Physical Activity Series Working Group. Effect
of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease and life expectancy.
Lancet 2012, 380, 219-229. [CrossRef] [PubMed]

Warburton, D.E.; Charlesworth, S.; Ivey, A.; Nettlefold, L.; Bredin, S.S. A systematic review of the evidence for Canada’s Physical
Activity Guidelines for Adults. Int. |. Behav. Nutr. Phys. Act. 2010, 7, 39. [CrossRef]

Dunn, A.L,; Trivedi, M.H.; O'neal, H. Physical activity dose-response effects on outcomes of depression and anxiety. Med. Sci.
Sports Exerc. 2001, 33, S587-S597. [CrossRef] [PubMed]

American College of Obstetricians and Gynecologists. Physical Activity and Exercise During Pregnancy and the Postpartum
Period: ACOG Committee Opinion, Number 804. Obstet. Gynecol. 2020, 135, e178—e188. [CrossRef]

Matusitz, J.; McCormick, J. Sedentarism: The Effects of Internet Use on Human Obesity in the United States. Soc. Work. Public
Health 2012, 27, 250-269. [CrossRef] [PubMed]

Van Craenenbroeck, E.M.; Conraads, V.M. On cars, TVs, and other alibis to globalize sedentarism. Eur. Heart J. 2012, 33, 425-427.
[CrossRef] [PubMed]

Middelbeek, L.; Breda, J. Obesity and Sedentarism: Reviewing the Current Situation Within the WHO European Region. Curr.
Obes. Rep. 2013, 2, 42-49. [CrossRef]

Brown, M.A.; Magee, L.A.; Kenny, L.C.; Karumanchi, S.A.; McCarthy, F.P; Saito, S.; Hall, D.R.; Warren, C.E.; Adoyi, G.; Ishaku, S.
The hypertensive disorders of pregnancy: ISSHP classification, diagnosis & management recommendations for international
practice. Pregnancy Hypertens. 2018, 13, 291-310. [CrossRef] [PubMed]

D’souza, R.; Horyn, I; Pavalagantharajah, S.; Zaffar, N.; Jacob, C.-E. Maternal body mass index and pregnancy outcomes: A
systematic review and metaanalysis. Am. J. Obstet. Gynecol. MFM 2019, 1, 100041. [CrossRef] [PubMed]

Escuela Andaluza de Salud Publica. Consejeria de Salud de la Junta de Andalucia. Informe Salud y Género En Andalucia.
Granada. 2018. Available online: https://www.easp.es/wp-content/uploads/publicaciones/EASP_Informe_Salud_y_Genero_
Andalucia_2018.pdf (accessed on 3 January 2024).

Lopez-Valenciano, A.; Mayo, X.; Liguori, G.; Copeland, R.J.; Lamb, M.; Jimenez, A. Changes in sedentary behaviour in European
Union adults between 2002 and 2017. BMC Public Health 2020, 20, 1206. [CrossRef]


https://doi.org/10.1007/s10389-006-0024-x
https://doi.org/10.1016/0165-0327(96)00008-0
https://www.ncbi.nlm.nih.gov/pubmed/8856422
https://doi.org/10.1001/archinte.166.10.1092
https://www.ncbi.nlm.nih.gov/pubmed/16717171
https://www.who.int/publications/m/item/global-physical-activity-questionnaire
https://www.who.int/docs/default-source/ncds/ncd-surveillance/gpaq-analysis-guide.pdf
https://www.who.int/docs/default-source/ncds/ncd-surveillance/gpaq-analysis-guide.pdf
https://www.who.int/es/news-room/fact-sheets/detail/physical-activity
https://www.who.int/es/news-room/fact-sheets/detail/physical-activity
https://doi.org/10.1016/j.jpsychores.2010.07.008
https://www.ncbi.nlm.nih.gov/pubmed/21414460
https://doi.org/10.1016/S0165-0327(02)00020-4
https://doi.org/10.1007/s00737-006-0152-x
https://doi.org/10.1007/s00737-014-0466-z
https://doi.org/10.1186/1477-7525-8-8
https://www.ncbi.nlm.nih.gov/pubmed/20089179
https://www.juntadeandalucia.es/export/drupaljda/La%20Salud%20en%20Andaluc%C3%ADa-%20Adultos.pdf
https://www.juntadeandalucia.es/export/drupaljda/La%20Salud%20en%20Andaluc%C3%ADa-%20Adultos.pdf
https://doi.org/10.1002/ijgo.13387
https://doi.org/10.1016/j.annepidem.2010.06.001
https://doi.org/10.1016/S0140-6736(12)61031-9
https://www.ncbi.nlm.nih.gov/pubmed/22818936
https://doi.org/10.1186/1479-5868-7-39
https://doi.org/10.1097/00005768-200106001-00027
https://www.ncbi.nlm.nih.gov/pubmed/11427783
https://doi.org/10.1097/AOG.0000000000003772
https://doi.org/10.1080/19371918.2011.542998
https://www.ncbi.nlm.nih.gov/pubmed/22486430
https://doi.org/10.1093/eurheartj/ehr363
https://www.ncbi.nlm.nih.gov/pubmed/22238329
https://doi.org/10.1007/s13679-013-0054-y
https://doi.org/10.1016/j.preghy.2018.05.004
https://www.ncbi.nlm.nih.gov/pubmed/29803330
https://doi.org/10.1016/j.ajogmf.2019.100041
https://www.ncbi.nlm.nih.gov/pubmed/33345836
https://www.easp.es/wp-content/uploads/publicaciones/EASP_Informe_Salud_y_Genero_Andalucia_2018.pdf
https://www.easp.es/wp-content/uploads/publicaciones/EASP_Informe_Salud_y_Genero_Andalucia_2018.pdf
https://doi.org/10.1186/s12889-020-09293-1

J. Clin. Med. 2024, 13,723 15 of 15

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Biddle, S.J.H.; Asare, M. Physical activity and mental health in children and adolescents: A review of reviews. Br. ]. Sports Med.
2011, 45, 886-895. [CrossRef]

White, R.L.; Babic, M.].; Parker, P.D.; Lubans, D.R.; Astell-Burt, T.; Lonsdale, C. Domain-Specific Physical Activity and Mental
Health: A Meta-analysis. Am. J. Prev. Med. 2017, 52, 653-666. [CrossRef]

Janssen, I.; LeBlanc, A.G. Systematic review of the health benefits of physical activity and fitness in school-aged children and
youth. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 40. [CrossRef]

Osumi, A.; Kanejima, Y.; Ishihara, K.; Ikezawa, N.; Yoshihara, R.; Kitamura, M.; Izawa, K.P. Effects of Sedentary Behavior on the
Complications Experienced by Pregnant Women: A Systematic Review. Reprod. Sci. 2023, ahead of print. [CrossRef]

Kull, M.; Ainsaar, M.; Kiive, E.; Raudsepp, L. Relationship Between Low Depressiveness and Domain Specific Physical Activity
in Women. Health Care Women Int. 2012, 33, 457-472. [CrossRef]

Asztalos, M.; Wijndaele, K.; De Bourdeaudhuij, I.; Philippaerts, R.; Matton, L.; Duvigneaud, N.; Thomis, M.; Duquet, W.; Lefevre,
J.; Cardon, G. Specific associations between types of physical activity and components of mental health. . Sci. Med. Sport 2009, 12,
468-474. [CrossRef]

White, R.L.; Bennie, ].; Abbott, G.; Teychenne, M. Work-related physical activity and psychological distress among women in
different occupations: A cross-sectional study. BMC Public Health 2020, 20, 1007. [CrossRef]

Rodriguez-Ayllon, M.; Acosta-Manzano, P.; Coll-Risco, I.; Romero-Gallardo, L.; Borges-Cosic, M.; Estévez-Lopez, F.; Aparicio,
V.A. Associations of physical activity, sedentary time, and physical fitness with mental health during pregnancy: The GESTAFIT
project. J. Sport Health Sci. 2019, 10, 379-386. [CrossRef]

Baena-Garcia, L.; Ocon-Herndndez, O.; Acosta-Manzano, P.; Coll-Risco, I.; Borges-Cosic, M.; Romero-Gallardo, L.; de la Flor-
Alemany, M.; Aparicio, V.A. Association of sedentary time and physical activity during pregnancy with maternal and neonatal
birth outcomes. The GESTAFIT Project. Scand. ]. Med. Sci. Sports 2019, 29, 407-414. [CrossRef]

Baena-Garcia, L.; Marin-Jiménez, N.; Romero-Gallardo, L.; Borges-Cosic, M.; Océn-Hernandez, O.; Flor-Alemany, M.; Aparicio,
V.A. Association of Self-Reported Physical Fitness during Late Pregnancy with Birth Outcomes and Oxytocin Administration
during Labour—The GESTAFIT Project. Int. ]. Environ. Res. Public Health 2021, 18, 8201. [CrossRef] [PubMed]

Spinillo, A.; Capuzzo, E.; Colonna, L.; Piazzi, G.; Nicola, S.; Baltaro, F. The Effect of Work Activity in Pregnancy on the Risk of
Severe Preeclampsia. Aust. N. Zldn. ]. Obstet. Gynaecol. 1995, 35, 380-385. [CrossRef] [PubMed]

Todorovic, ].; Terzic-Supic, Z.; Bjegovic-Mikanovic, V.; Piperac, P.; Dugalic, S.; Gojnic-Dugalic, M. Factors Associated with the
Leisure-Time Physical Activity (LTPA) during the First Trimester of the Pregnancy: The Cross-Sectional Study among Pregnant
Women in Serbia. Int. |. Environ. Res. Public Health 2020, 17, 1366. [CrossRef]

Morales-Suarez-Varela, M.; Puig, B.M.; Peraita-Costa, I.; Llopis-Morales, J.; Hernandez-Segura, N.; Llopis-Gonzalez, A. Seden-
tarismo en el embarazo: Efectos sobre la madre y el recién nacido. Med. Fam. Semergen. 2023, 49, 102025. [CrossRef] [PubMed]
Cannella, D.; Lobel, M.; Monheit, A. Knowing is believing: Information and attitudes towards physical activity during pregnancy.
J. Psychosom. Obstet. Gynecol. 2010, 31, 236-242. [CrossRef] [PubMed]

Sparks, J.R.; Flanagan, E.W.; Kebbe, M.; Redman, L.M. Understanding Barriers and Facilitators to Physical Activity Engagement
to Inform a Precision Prescription Approach during Pregnancy. Am. J. Lifestyle Med. 2022, 17, 108-122. [CrossRef]

Lindstrom, M.; Moghaddassi, M.; Merlo, J. Social capital and leisure time physical activity: A population based multilevel
analysis in Malmo, Sweden. J. Epidemiol. Commun. Health 2003, 57, 23-28. [CrossRef]

Pascual, C.; Regidor, E.; Gutiérrez-Fisac, J.L.; Martinez, D.; Calle, M.E.; Dominguez, V. Material well-being of the province of
residence and leisure-time physical inactivity. Gac. Sanit. 2005, 19, 424-432. [CrossRef]

Bauer, C.; Graf, C.; Platschek, A.M.; Striider, H.K.; Ferrari, N. Reasons, Motivational Factors, and Perceived Personal Barriers to
Engagement in Physical Activity During Pregnancy Vary Within the BMI Classes: The Prenatal Prevention Project Germany. J.
Phys. Act. Health 2018, 15, 204-211. [CrossRef]

Coll, C.V.; Domingues, M.R.; Gongalves, H.; Bertoldi, A.D. Perceived barriers to leisure-time physical activity during pregnancy:
A literature review of quantitative and qualitative evidence. . Sci. Med. Sport 2017, 20, 17-25. [CrossRef]

Teychenne, M.; Apostolopoulos, M.; Ball, K.; Olander, E.K.; Opie, R.S.; Rosenbaum, S.; Laws, R. Key stakeholder perspectives on
the development and real-world implementation of a home-based physical activity program for mothers at risk of postnatal
depression: A qualitative study. BMC Public Health 2021, 21, 361. [CrossRef] [PubMed]

Caperchoine, C.; Mummery, W.K,; Joyner, K. Addressing the Challenges, Barriers, and Enablers to Physical Activity Participation
in Priority Women’s Groups. |. Phys. Act. Health 2009, 6, 589-596. [CrossRef] [PubMed]

Sirard, J.R.; Pate, R.R. Physical Activity Assessment in Children and Adolescents. Sports Med. 2001, 31, 439-454. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1136/bjsports-2011-090185
https://doi.org/10.1016/j.amepre.2016.12.008
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1007/s43032-023-01321-w
https://doi.org/10.1080/07399332.2011.645968
https://doi.org/10.1016/j.jsams.2008.06.009
https://doi.org/10.1186/s12889-020-09112-7
https://doi.org/10.1016/j.jshs.2019.04.003
https://doi.org/10.1111/sms.13337
https://doi.org/10.3390/ijerph18158201
https://www.ncbi.nlm.nih.gov/pubmed/34360494
https://doi.org/10.1111/j.1479-828X.1995.tb02146.x
https://www.ncbi.nlm.nih.gov/pubmed/8717558
https://doi.org/10.3390/ijerph17041366
https://doi.org/10.1016/j.semerg.2023.102025
https://www.ncbi.nlm.nih.gov/pubmed/37348252
https://doi.org/10.3109/0167482X.2010.525269
https://www.ncbi.nlm.nih.gov/pubmed/20969538
https://doi.org/10.1177/15598276221108669
https://doi.org/10.1136/jech.57.1.23
https://doi.org/10.1016/S0213-9111(05)71392-3
https://doi.org/10.1123/jpah.2016-0563
https://doi.org/10.1016/j.jsams.2016.06.007
https://doi.org/10.1186/s12889-021-10394-8
https://www.ncbi.nlm.nih.gov/pubmed/33593324
https://doi.org/10.1123/jpah.6.5.589
https://www.ncbi.nlm.nih.gov/pubmed/19953835
https://doi.org/10.2165/00007256-200131060-00004
https://www.ncbi.nlm.nih.gov/pubmed/11394563

	Introduction 
	Methods 
	Procedures 
	Instruments 
	Statistics 
	Population 

	Results 
	Physical Activity Results 
	Obstetric and Perinatal Outcomes 
	Mental Health 

	Discussion 
	Strengths and Limitations 
	Conclusions 
	References

