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Abstract. Background and aim. Physical activity (PA) during pregnancy is essential for maternal and fetal
health, reducing the risk of complications such as gestational diabetes, hypertension, and excessive weight
gain. Despite guidelines recommending 150 minutes of moderate-intensity PA per week, many pregnant
women globally, fail to meet these recommendations. Limited studies have explored PA habits before and
during pregnancy in Italy, revealing a gap in understanding PA adherence. Methods: We conducted a cross-
sectional study of 390 women delivering a full-term baby at a University Hospital. Participants completed a
questionnaire on sociodemographic, obstetric history, and PA habits before and during pregnancy. PA adher-
ence was assessed based on duration (2150 minutes/week) and intensity (>3 MET). Descriptive statistics and
logistic regression were used to explore associations between PA and sociodemographic factors. Results: 52%
of the sample reported performing PA during pregnancy and 50% pre-pregnancy. Only 35% maintained their
activity across both periods. PA prevalence varied throughout pregnancy, peaking in the second trimester
(45%). Adherence to guidelines was low, with 21% meeting the 150 min/week threshold and 22% reaching
the intensity cutoff during the third trimester. Regression identified performing pre-pregnancy PA as the
strongest predictor of adherence during pregnancy, while having children was the lowest. Conclusions: Our
study highlights the low prevalence of PA both before and during pregnancy an Italy and identifies barriers
to achieving recommended activity levels. These findings emphasize the need for targeted health strategies
encouraging PA during pregnancy, a pivotal time for adopting long-term healthy behaviours that benefit both
maternal and fetal health. (www.actabiomedica.it)
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when there are no contraindications, offers protec-
tion for both maternal and foetal health. Regular PA

has been associated with a reduced risk of excessive

Promoting physical activity (PA) among preg-

nant women has become a key public health priority,
attracting increasing attention due to its numerous
health benefits. A growing body of evidence suggests
that maintaining an active lifestyle during pregnancy,

gestational weight gain, pre-eclampsia, gestational
hypertension, gestational diabetes, and postpartum de-
pression in mothers (1-4). Moreover, it contributes to
better pregnancy outcomes, such as longer gestational
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age, appropriate foetal weight, improved neurodevel-
opment, and a shorter duration of active labour (1,5,6).
Importantly, recent research indicates that PA does
not increase the risk of miscarriage, stillbirth, compli-
cations during delivery, low birth weight, or preterm
birth (7-9). The World Health Organization’s “Global
Action Plan on PA 2018-2030” underscores pregnancy
as a period where PA disparities may arise, advocating
for equity in PA across the lifespan (10). WHO guide-
lines recommend that pregnant women engage in at
least 150 minutes of moderate-intensity aerobic activ-
ity per week, distributed over several sessions, although
any amount of PA is better than none. Similar recom-
mendations are echoed in various international guide-
lines, including those from Canada, the United States,
and Australia (7,11,14-17). The American College of
Obstetricians and Gynaecologists (ACOG) specifi-
cally advises 3060 minutes of moderate-intensity ac-
tivity three to four times a week (18). Italian guidelines
are aligned, recommending 150 minutes of moderate-
intensity activity per week, at an intensity level of 3—6
Metabolic Equivalent of Task (MET) (19). METs,
as defined in the Compendium of Physical Activi-
ties, serve as a standard measure of PA intensity, with
light-intensity activities ranging from 1.5 to 3 METs,
moderate-intensity activities from 3 to 5.9 METs, and
vigorous-intensity activities classified as those over 6
METs (20). Despite these recommendations, studies
have identified a global trend of insufficient PA among
women of childbearing age. Alarmingly, one in three
women fails to meet WHO’s PA guidelines, and this
trend shows no sign of improving over time (21,22).
This issue persists during pregnancy, especially in the
later stages, with a significant drop in PA levels. In the
United States, less than 15% of pregnant women meet
the recommended 150 minutes of moderate-intensity
PA per week (23). Even when considering PA in terms
of MET hours per week or MET minutes per day,
many women fall short of the recommended thresh-
olds (5,24). In Italy, the prevalence of physically active
pregnant women is similarly low, and adherence to the
150-minute weekly recommendation is often achieved
only through occupational and commuting activities
(2,25,26). To date, few Italian studies investigated PA
intensity and timing in relation to guideline adher-
ence during pregnancy, and none evaluated PA habits
both before and during pregnancy in the same women.

Furthermore, methodological differences—such as
variations in the trimester of evaluation, measure-
ment techniques, or participant characteristics—limit
the ability to compare or generalize findings across
studies. This study aims to examine the PA habits of
healthy, Italian-speaking women who delivered at the
Obstetrics Department of a University Hospital in
Northern Italy. Specifically, it seeks to describe their
PA patterns before and during pregnancy, evaluate
adherence to recommended guidelines in terms of
frequency, type, and intensity of PA, and explore soci-
odemographic factors that may influence adherence to

these guidelines.

Methods
Study design and participants

We conducted a cross-sectional study involv-
ing healthy, Italian-speaking women who delivered
a singleton, full term baby at the Obstetrics Depart-
ment of Modena’s University Hospital. This hospital
serves as a hub for obstetrics and gynaecology in the
Province of Modena, accounting for approximately
52% of the area’s deliveries. A total of 400 eligible
women—representing about 5% of deliveries in the
hospital—were randomly contacted, and 390 agreed to
participate. Inclusion criteria required participants to
have had a term delivery (37-41 weeks), delivered an
appropriate-for-gestational-age (AGA) infant with an
Apgar score >7 five minutes after birth, and to be resi-
dents of the Province of Modena. Exclusion criteria
included mothers younger than 18 years old, mothers
of twins or newborns with malformations or chromo-
somal anomalies, and non-Italian-speaking mothers
(as the questionnaire was administered in Italian). The
study received approval from the local ethics commit-
tee (protocol number 191/2015) and was conducted in
accordance with the Helsinki Declaration. Informed
written consent was obtained from all participants, and
survey data were collected and analyzed anonymously.

Data collection

Trained interviewers randomly recruited par-
ticipants two days per week during their hospital stay
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immediately after delivery. The interviewers explained
the study’s purpose, and, following informed consent,
mothers completed a structured, self-administered
questionnaire. This questionnaire was adapted from
a validated tool used in a national survey (2,27) ex-
amining lifestyle habits before and during pregnancy.
It consisted of three sections: (1) general sociodemo-
graphic information (e.g., age, residence, employ-
ment status); (2) physiological and obstetric history;
and (3) lifestyle behaviours. The lifestyle section in-
cluded subsections on PA (PA) habits, smoking, and
dietary behaviours. The PA subsection collected in-
formation on both pre-pregnancy and prenatal PA,
including the type of activity, frequency per week,
duration (in minutes), and perceived intensity (light,
moderate, or vigorous). Intensity was defined by per-
ceived changes in heart rate during activity. Each
type of PA was assigned a Metabolic Equivalent of
Task (MET) value, allowing classification into low,
moderate, or vigorous intensity PA (20). Each par-
ticipant’s reported PA—both in terms of time and
intensity—was summed to calculate the overall PA
performed and to evaluate adherence to PA guide-
lines. Adherence was assessed using the following
dichotomous (yes/no) variables:

- Physically Active Women (PAW): women
performing any PA, regardless of intensity or
duration.

- Timing Cutoff Reached (TCR): women per-
forming >150 minutes of PA per week.

- Intensity Cutoff Reached (ICR): women per-
forming PA with an intensity >3 MET.

- Both Cutoffs Reached (BCR): women meeting
both the timing and intensity cutoffs.

The Italian Society of Gynaecology and Obstet-
rics (SIGO) guidelines were consulted to identify po-
tential contraindications to PA during pregnancy (28).

Statistical analysis

Descriptive statistics were used to summarize
the data, including medians (IQR) for continuous
variables and absolute and relative frequencies for
categorical variables. Descriptive analyses were con-
ducted for the entire study population and subgroups

of women without contraindications for PA, based
on SIGO guidelines (28). To examine associations
between maternal sociodemographic characteris-
tics and PA adherence, multiple logistic regression
models were employed to calculate adjusted odds ra-
tios (ORs) and 95% confidence intervals (95% Cls).
Separate models were developed for different PA ad-
herence categories (PAW, TCR, ICR, BCR) across
the pre-pregnancy and pregnancy periods, as well
as by trimester. Statistical analyses were performed
using SPSS version 27.0. This study was reported
according to Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE)
guidelines (29).

Results
Sociodemaographic characteristic of the sample

A total of 390 women participated in the study,
with a median age of 33 years at delivery (IQR: 30-37).
Table 1 outlines the main sociodemographic and clini-
cal characteristics of the cohort. Most participants
were Italian nationals (82%), aged 31-36 years (37%),
and resided in urban areas (77%). Nearly half of the
women had a high level of education (49%), and the
majority were employed (79%). Regarding smoking
habits, 39% had a history of smoking, 8% were active
smokers during pregnancy, and 27% were exposed to
tobacco smoke at home. Over half of the participants
were primiparas (56%), and 13% had contraindications

to PA according to SIGO guidelines.

PA before and during pregnancy

Opverall, 196 women (50%) engaged in PA before
pregnancy, 204 (52%) reported being physically ac-
tive during pregnancy, while 128 (33%) never engaged
in PA. Pregnancy prompted changes in PA habits
(Figure 1), with 138 women (35%) maintaining their
activity levels both before and during pregnancy. Ad-
ditionally, 66 previously inactive women (17%) began
exercising during pregnancy, while 58 women (15%)
ceased all activity during pregnancy.

PA prevalence fluctuated across pregnancy: 37%
of women were active in the first trimester, rising to
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Table 1. Characteristics of the study sample (N=390) Active Smoking during pregnancy
Characteristic | N (%) Yes 32 (8)
Maternal age, categories No 357 (92)
<25 31 (8) Tobacco smoke exposure
26-30 85 (22) Yes 105 (27)
31-35 143 (37) No 285 (73)
36-40 99 (25)
>40 32 (8)
Nationality 45% in the second trimester before slightly declining
Italian 320 (82) to 43% in the third trimester. Only 116 women (30%)
European 46 (12) maintained regular PA throughout all trimesters. Be-
Extracuropean 24 (6) fore pregnancy, the most common forms of exercise
Educational level were gymnastics (17%) and Walking (1'5%). During
Mandatory schooling 58(15) pr.egnancy, as recommenqed by .gl.n.dehnes, .Won.len

) shifted towards lower-risk activities. Swimming

High school 140 (36) . ) .

and walking became more prevalent, with swim-
University 192 (49) .. . 0 o

ming increasing from 7% pre-pregnancy to 15% dur-
Employment Status ing pregnancy, and walking rising from 15% to 33%.
Yes 310 (79) Meanwhile, activities like gymnastics and bicycling
No 80 (21) gradually declined (Figure 2). Focusing on the 338
Housing location women without contraindications for PA, 55% were
Urban 302 (77) active during pregnancy. Among them, 18% initiated
Extra-urban 88 (23) PA during pregnancy, while 37% continued their pre-
Pre-pregnancy BMI, categories pregnancy activities. Notably, 10% of women who
<185 30(8) had engaged in vigorous sports before pregnancy
18.5 - 249 263 (67) ceased the.se activiti.es a.fter. concep;c)ion. Among the 52
25299 60 (15) women with ccTntram‘dlcatlons, ZI‘A) stoppe:d ?A dur-
30 37 10) ing pregnancy, including all those involved in vigorous
- sports pre-pregnancy, however, interestingly, 10% of
Reproductive history, parity . . S .

—— this group began walking or swimming during preg-
First child 218 (56) nancy. Adherence to PA guidelines is summarized in
Other children 172 (44) Figure 3. Considering the overall sample, before preg-
PA contraindications nancy, 27% of women met the timing threshold (=150
Absolute contraindications 52 (13) minutes/week), while 20% met the timing cutoff dur-
No contraindications 338 (87) ing the first trimester, 21% in the second, and 21% in
Delivery mode the third trimester. Adherence to the intensity thresh-
Non-cesarean 267 (68) old (23 MET) showed a similar trend: 20% of women
Cesarean 123 (32) met the standard pre-pregnancy, decreasing to 13% in

the first trimester and rising to 22% by the third tri-
Sex of the newborn Meetine both timi 1i > threshold
Male 206 (53) mester. [Vleeting both timing an 1nten51ty't resholds

dropped from 15% pre-pregnancy to 6% in the first
Female 184 (47) . ] . . .

- - trimester, with slight increases in the second (8%) and
Smoking History third (7%) trimesters. Although PA adherence im-
Yes 152 (39) roved during pregnancy, it remained below 50% for

P g pregnancy,
No 238 (61) most thresholds.
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Figure 1. Sankey Diagram showing changes in PA habits throughout pregnancy.
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Figure 2. Type of exercise performed before and during pregnancy (“others: dancing, aerobics, tennis, heat
gymnastics, running, hydrobike, pilates, volleyball, yoga, rollerskating, karate, cyclette, zumba, football, crossfit).

Sociodemographic factors and PA before and during 0.30-0.77), intensity (OR: 0.38, 95% CI: 0.24-0.62),
pregnancy or both cutoffs (OR: 0.30, 95% CI: 0.16-0.58). In
contrast, higher educational attainment significantly

Multiple logistic regression analysis (Table 2)  increased the likelihood of meeting the intensity (OR:
revealed that before pregnancy, having children was 2.06, 95% CI: 1.26-3.35) and both cutoffs (OR: 2.84,
significantly associated with a lower likelihood of en- ~ 95% CI: 1.49-5.43). During pregnancy (Table 3), per-
gaging in any PA (OR: 0.30, 95% CI: 0.25-0.57) and ~ forming PA prior pregnancy was the most influential
lower odds of meeting timing (OR: 0.48, 95% CI:  factor for maintaining an active lifestyle, with women
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Adherence to Guidelines Over Time
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Figure 3. PA adherence (%) before and during pregnancy observed in the whole sample (n=390) and in women performing PA
(Before pregnancy, n=196; I trimester, n=144; II trimester, n=177; III trimester, n=168). PAW: Physically active women, TCR:
Timing Cutoff Reached (PA > 150min/week), ICR: Intensity Cutoff Reached (PA> 3 MET), BCR: Both cutoffs reached.

who were active before pregnancy significantly more
likely to meet timing (OR: 3.91, 95% CI: 2.41-6.36),
intensity (OR: 2.98, 95% CI: 1.76-5.04), and both
cutoffs (OR: 5.29, 95% CI: 2.32-12.06). Italian na-
tionality was also associated with a higher likelihood
of engaging in any PA during pregnancy (OR: 2.72,
95% CI: 1.30-5.69).

Discussions
Key findings

Our results show that only half of the women
were physically active at any level either before or dur-
ing pregnancy. While pregnancy is often viewed as a
time when women are motivated to adopt healthier
behaviors, this transition had a limited effect on PA
habits in our cohort of women. Specifically, only 17%
of sedentary women started PA during pregnancy,

while 15% of previously active women stopped, often
without medical contraindications. The percentage of
women meeting recommended PA levels was low, at
just 15% before pregnancy and dropping to 6-8% dur-
ing pregnancy. The strongest predictor of PA during
pregnancy was being active beforehand, while being
childless was associated with a higher likelihood of PA

before pregnancy.
Interpretation

According to WHO guidelines, any PA during
pregnancy is beneficial, even light intensity activity
(8). However, consistent with other studies (23,24,30),
our findings reveal that most women are not active
enough during pregnancy to reap the health benefits
of an active lifestyle. While it is encouraging that 17%
of previously inactive women began exercising during
pregnancy, a concerning 33% remained inactive be-
fore and during pregnancy, and 15% ceased all activity
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during pregnancy without contraindications. Meeting
the full WHO recommendations for PA, defined as
150 minutes of moderate-intensity aerobic activity per
week, was even more rare. Only 15% of women met
both intensity and duration guidelines pre-pregnancy,
and this rate was halved during pregnancy. When con-
sidering just one of these components (duration or
intensity), adherence was slightly better, ranging from
20-22% throughout the trimesters. However, our find-
ings highlight that only about one in four women met
at least one recommendation, and the proportion of
those meeting both recommendations remained low,
even among those who were active. Still, our results are
promising when compared with previous studies that
reported a lower achievement of recommended PA
weekly timing (2,31). Interestingly, the first trimester
was the most critical period for reduced PA, as fac-
tors such as fatigue, nausea, and concern for the foetus
often discourage exercise (32—34). This early decline
is well-documented in the literature (35-39). Accord-
ingly, our findings show that the percentage of women
performing PA during first trimester decreases com-
pared to the period before pregnancy. After the first
trimester, PA rates increase slightly, reflecting a partial
recovery of activity levels. Furthermore, many women
adapted their exercise habits appropriately by avoiding
activities involving physical contact, the supine posi-
tion, or a risk of falling, as recommended by guidelines
(8). Smaller proportions of pregnant women doing
gymnastics or bicycling, and higher proportions of
women swimming or walking are rightly observed dur-
ing pregnancy compared with before pregnancy. PA
during pregnancy is recommend only in the absence
of specific contraindications (18). In women without
contraindications, 55% engaged in some form of PA
during pregnancy, with 18% initiating PA during ges-
tation. However, 31% of this group remained inactive,
and 14% ceased all PA. Most women with contrain-
dications correctly stopped PA, but a small portion
continued low-intensity activities, such as walking or
swimming. These women should be closely monitored
to ensure their safety during pregnancy (40). We evalu-
ated the role played by different socioeconomic factors
in facilitating or hampering the performance of PA
before and during pregnancy. Our findings, in align-

ment with previous research (24,41), demonstrate that

women who were physically active before pregnancy
were more likely to maintain an active lifestyle during
pregnancy, underlining the importance of promoting
PA among women of reproductive age, irrespective of
whether they are currently planning a pregnancy. Pre-
pregnancy PA habits serve as a predictor of continued
activity, which underscores the need to integrate PA
counseling into routine care for all women, particularly
those in the preconception period. Ensuring that PA
becomes a habitual part of daily life can help reduce
the perceived risks or discomforts associated with ex-
ercise during pregnancy (42). Additionally, the pres-
ence of children was associated with lower PA levels
before pregnancy. Our results reveal that women with
children were significantly less likely to meet the rec-
ommended PA thresholds, both in terms of duration
and intensity. This highlights the difficulties faced
by mothers, who may struggle to find time for self-
care due to childcare responsibilities (33,43,44). This
challenge is likely compounded by additional factors
such as employment demands and household duties,
which leave little room for exercise. The interaction
between motherhood and employment represents a
critical barrier, suggesting that interventions to pro-
mote PA among pregnant women should consider
the broader context of women’s lives, including family
and work obligations. Programs designed to support
PA may benefit from offering flexible, family-inclusive
activities or providing resources for childcare during
exercise sessions (45). Women with higher education
were more likely to meet PA intensity thresholds and
to reach both the intensity and duration cutoffs. This
finding is consistent with previous literature that sug-
gests higher education often correlates with better
health literacy and greater awareness of the benefits
of an active lifestyle (45). Other factors, such as na-
tionality, and living in non-urban areas, played impor-
tant roles, particularly before pregnancy, and should be
considered in future interventions (41).

Limitations and strengths

Several limitations should be noted. The exclusion
of non-Italian-speaking mothers due to the Italian-
language questionnaire may have introduced selec-

tion bias. Additionally, recall bias may have influenced



10

Acta Biomed 2025; Vol. 96, N. 1: 16571

self-reported data, especially regarding pre-pregnancy
and first trimester PA levels. Measuring PA intensity
based on perceived heart rate variations could also in-
troduce inaccuracies. Finally. we did not account for
leisure-time activities that could reduce sedentary
behaviour, and the use of MET values based on non-
pregnant populations might have led to energy ex-
penditure miscalculations (46). Nonetheless, our study
has important strengths. It involved a representative
sample of approximately 400 women, capturing 4.6%
of deliveries at the University Hospital. Moreover, few
studies have assessed PA habits both before and during
pregnancy (39), and our exploration of socioeconomic
factors influencing PA across these periods provides
valuable insights for future health interventions.

Implications

Our findings reinforce the importance of pro-
moting PA among women well before pregnancy. By
instilling active habits early, there is a greater likeli-
hood that women will maintain PA during pregnancy.
Public health campaigns should emphasize not only
the benefits of PA but also educate women on the ap-
propriate duration, intensity, and types of exercise to
safely and effectively engage in PA during pregnancy.
These efforts should address barriers such as child-
bearing responsibilities and the challenges faced dur-
ing the first trimester (47-49). Collaboration across
healthcare sectors, involving midwives, general practi-
tioners, specialists, nurses, and educators, is essential to
support women in maintaining PA during pregnancy
(50). Pregnancy is a critical period for fostering healthy
behaviours, and health equity must be prioritized to
ensure all women, especially those with socioeconomic
disadvantages, the opportunity to stay active across
their reproductive lifespan (8).

Conclusions

In conclusion, our study adds to the growing body
of evidence that highlights the low prevalence of PA
among pregnant women in Italy and underscores the
significant barriers to achieving recommended levels

of PA during pregnancy. These findings offer valuable

insights for developing effective health promotion
strategies during a critical period when women are
more likely to adopt healthier behaviours. By address-
ing these barriers, health interventions can play a cru-
cial role in encouraging sustained PA, benefiting both
maternal and foetal health over the long term.
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