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ABSTRACT

Background: Physical activity (PA) during pregnancy is associated with improved maternal metabolic health,
reduced gestational complications, and favorable neonatal outcomes. Regardless of global recommendations for at
least 150 minutes of moderate-intensity activity per week, adherence declines, particularly in the third trimester.
Objective: To evaluate physical activity patterns during the third trimester of pregnancy and assess their association
with feto-maternal outcomes at Northwest General Hospital, Peshawar.

Methodology: This prospective cohort study was conducted from October 2025 to January 2026, enrolling 172
pregnant women aged 18—45 years with singleton viable pregnancies in the third trimester. PA was assessed using the
validated Pregnancy PA Questionnaire (PPAQ), and energy expenditure was calculated in MET-h/week. Participants
were followed until delivery, and obstetrical outcomes were recorded. Data were analyzed using SPSS 27; p < 0.05
was considered statistically significant.

Results: Median total PA was 170.4 MET-h/week, with household/caregiving tasks contributing most (51.6%) and
sports/exercise minimal (4.1%). Low PA (<150 MET-h/week) was observed in 58.1% of women. Low activity was
significantly associated with higher cesarean section (45.0% vs. 28.1%, p=0.02), preterm birth (14.0% vs. 4.2%,
p=0.04), and low birth weight (18.0% vs. 4.2%, p=0.01). Moderate/high activity was associated with shorter median
labor duration (420 vs. 510 minutes, p=0.03).

Conclusion: Moderate PA during the third trimester is associated with improved obstetrical outcomes. Counseling
pregnant women to engage in safe, regular activity may reduce cesarean rates, preterm birth, and low birth weight.
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INTRODUCTION

Physical activity (PA) is a term that is used to denote both planned exercises and unplanned day-to-day activities [1].
PA has been linked to lower risk of gestational diabetes mellitus, hypertensive disorders, excessive maternal weight
gain during pregnancy and also leads to better maternal mental health [2]. The American College of Obstetricians and
Gynecologists (ACOG) suggests that pregnant women should do moderate-intensity PA in 20 to 30 min daily on most
days of the week or all the days of the week. Regularly, the 2008 Physical Activity Guidelines to the Americans
recommended 150-300 minutes of moderate-intensity aerobic activities per week to pregnant and new mothers [3,4].
PA improves insulin sensitivity and secretion, which stimulates glucose homeostasis. The meta-analyses show that
aerobic and resistance training when used as an addition to the standard care can significantly enhance the postprandial
glycemic control and lower the fasting blood glucose in comparison with the use of the standard care only [3]. The
high percentage of gestational weight gain often increases the pain on the lower-back, pelvic, and/or joints. PA has
the ability to reduce musculoskeletal pain in pregnant women with mild cases of pelvic and lumbar discomfort [5,6].
The recent literature has been increasing on the correlation between maternal PA and birth weight of the babies. A
systematic review reveals that moderate-intrinsic exercise is linked to increased birth weight, and vigorous-intensive
exercise is linked to decreased birth weight [5]. There are some findings that indicate that regular exercise in pregnancy
reduces the period of labor time because it decreases the first stage of the labor period, though, some research has
found no significant difference between exercising and non-exercising pregnant women [6].

According to a United States study, only 32%. of expectant mothers achieved the levels of PA guideline in early
pregnancy, and the rate decreased to 12 per cent. in late pregnancy [7]. South Asian women, who were mostly
Pakistani, were almost three times more prone to be physically inactive than Western European women in a multi-
ethnic cohort, which was examined at 28 weeks of gestational age [8]. In the USA, only 23.4% of pregnant women

Genetics and Molecular Research 25 (17s): 2026 1



got the minimum of at least 150 minutes of exercise per week in 2007 to 2014 [9]. A study from Agha Khan university,
noted that about 86% pregnant women have sedentary life style, whereas just 3% practiced up to 30 minutes per day
in sports and exercise activities during pregnancy [10]. A study published in the JCPSP that evaluated health-related
behaviors of pregnant women in the face of fatigue disclosed that only 12.8 per cent of the women engaged in regular
exercises during pregnancy [11].

Although several studies from Pakistan and other South Asian countries have documented low physical activity levels
during pregnancy, evidence regarding the relationship between third-trimester physical activity and obstetrical
outcomes remains limited. Most available studies have focused on the prevalence of physical inactivity or general
maternal health behaviors rather than prospectively evaluating delivery and neonatal outcomes. Therefore, this study
aimed to assess physical activity patterns during the third trimester using the validated Pregnancy Physical Activity
Questionnaire (PPAQ) and examine their association with feto-maternal outcomes in a Pakistani population, thereby
providing context-specific evidence to inform antenatal counseling and maternal health interventions.

MATHODOLOGY

This prospective cohort study was conducted at the Obstetrics and Gynaecology Department of Northwest General
Hospital Peshawar from 30-09-2025 to 30-01-2026. The sample size was 172, calculated through Openepi sample
size software, keeping the anticipated frequency of physical exercise by pregnant women as 12.8% [11], 5% margin
of error, and 95% confidence interval.

The inclusion criteria were married, pregnant women of age 18 to 45, having with singleton viable pregnancies, during
third trimester. Patient with any contraindication to PA during pregnancy, interventions that did not involve exercises
beyond physical (mindfulness, spirituality, diet) were be excluded from the study. To minimize selection bias, all
eligible women attending the antenatal clinic during the study period were recruited consecutively according to
predefined inclusion and exclusion criteria. No additional selection based on demographic, clinical, or physical
activity characteristics was performed.

Data collection was started after obtaining approval from the hospital’s IRB Committee under Ref No: IRB&EC/2025-
GH/0298; dated: 29-09-2025. Inform consent was obtain from patient before enrolling in the study. Information like
socio-demographic, anthropometric details, and clinical variables like age, height, weight, BMI, residency,
educational level, employment status, number of pregnancies, history of miscarriage and comorbid details was
obtained and recorded in a data collection via patient interview. Participants received routine antenatal care according
to hospital practice. No structured physical activity intervention, exercise program, or activity prescription was
provided as part of the study. Physical activity levels were assessed as naturally occurring behaviors using the
Pregnancy Physical Activity Questionnaire (PPAQ), and participants were prospectively followed until delivery
Physical activity was assessed once at the time of enrollment during the third trimester (>28 weeks of gestation) using
PPAQ. No repeated assessments of physical activity were performed during follow-up, and the recorded activity level
was used for subsequent analyses of obstetrical outcomes. The PPAQ is a validated survey that is used in this
population group and includes 32 items, one group of which is linked with routine activities, that is, household and
caregiving (items 4-10 and 15-19), occupational activities (items 32-36), and sporting or exercise activities done
during free time (item 23-31). Briefly, the respondents selected the category that the best recorded the length of time
they spent doing each activity per day or week. The duration that had been allocated to each activity was then
multiplied with its respective intensity. The intensity, which was in addition the time predictor of each item, was
calculated based on the guidelines of the PPAQ, based on the well-known compendium of physical activities, and thus
providing energy expenditure in metabolic equivalents of task (MET) [12]. This value was further multiplied by the
days per week to obtain energy expenditure per hour per week (MET h -week). The amount of physical activity of the
pregnant women that was totalized involving the intensity was examined. Follow up was done until delivery. A
predesigned proforma was used to record obstetric findings such as duration of labor, premature rupture of membranes
(defined as spontaneous rupture of fetal membranes before the onset of labor), mode of delivery, incidence of
episiotomy or postpartum perineal tear, Postpartum hemorrhage (PPH) (defined as blood loss exceeding 500 mL
following vaginal delivery), gestational age at birth, birth weight or low birth weight (defined as a birth weight of less
than 2500 g), and Apgar score at 5 minutes defined as an Apgar score of less than 7 at 5 minutes after birth.
Premature rupture of membranes (PROM) was defined as spontaneous rupture of fetal membranes before the onset of
labor. Postpartum hemorrhage (PPH) was defined as blood loss exceeding 500 mL following vaginal delivery. A low
Apgar score was defined as an Apgar score of less than 7 at 5 minutes after birth. Outcome data were obtained from
medical records and delivery documentation using the same criteria for all participants

Data was analyzed through SPSS version 27. Normality of data was checked by Shapiro-Wilk test. Mean +Standard
Deviation or Median (IQR) was calculated for numerical/quantitative variables like age, height, weight, BMI, duration
of labor, gestational age, birthweight, and duration of PA per day. Frequencies and percentages was calculated for
categorical/qualitative variables such as residency, ethnicity, educational level, employment status, parity, miscarriage
history, comorbidity, mode of delivery, Postpartum hemorrhage, use of epidural analgesia, episiotomy/perineal tear,
presence of meconium, premature rupture of membranes, APGAR <7 at 5 min and PA status. PA was stratified among
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age, occupation, education level and comorbid to control effect modifier. Post-stratification chi-square test or Fisher’s
exact test was applied taking p-value < 0.05 as statistically significant.

RESULTS

This study included 172 pregnant women with a mean age of 28.9 + 4.6 years, the majority are in between 21-30
years 90 (52.3%),. Most participants resided in urban areas 105 (61.0%). Regarding education, 76 (44.2%) had
secondary education, 49 (28.5%) higher education, while 15 (8.7%) were illiterate. The mean BMI was 26.8 + 4.1
kg/m?, with 84 (48.8%) having normal BMI. Gestational diabetes was present in 19 (11.0%) and hypertension in 16
(9.3%) of the participants (table -1).

Table 1: Baseline Sociodemographic and Clinical Characteristics (n = 172)

Variable Results
Age (years) - Mean + SD 28.9+4.6
. <20 years — n(%) 8 (4.7%)

. 21-30 years — n(%) 90 (52.3%)
. 31-40 years — n(%) 68 (39.5%)
. >40 years — n(%) 6 (3.5%)
Residence - — n(%)

Urban 105 (61.0%)
Rural 67 (39.0%)
Education Level — n(%)

Primary 32 (18.6%)
Secondary 76 (44.2%)
Higher 49 (28.5%)
Illiterate 15 (8.7%)
BMI (kg/m?) - Mean £+ SD 26.8+4.1
Normal (18.5-24.9) — n(%) 84 (48.8%)
Overweight (25-29.9) — n(%) 54 (31.4%)
Obese (=30) — n(%) 22 (12.8%)
Underweight — n(%) 12 (7.0%)
Gestational Diabetes 19 (11.0%)
Hypertension 16 (9.3%)

The median total PA was 170.4 MET-h/week, with most energy expenditure derived from sedentary and light-intensity
activities (72.5%). Moderate activity contributed 26.8%, while vigorous activity was negligible. Household and
caregiving tasks accounted for the largest proportion (51.6%) of total activity, whereas sports and structured exercise
contributed minimally (4.1%) table -2.

Table 2: Total Physical Activity During Third Trimester (PPAQ) (n=172)

Variable Mean £ SD Median (IQR) % Contribution
Total MET-h/week 181.2 +96.4 170.4 (121.6-236.9) 100%
Intensity

. Sedentary 58.3+33.3 51.9 30.4%
. Light 76.7 £ 40.5 72.1 42.1%
. Moderate 48.7+40.2 34.7 26.8%
° Vigorous 1.2+£2.2 0 0.7%
Type

. Household/Caregiving 95.7+60.4 81.9 51.6%
. Occupational 33.5+41.5 10.1 18.4%
. Sports/Exercise 7.7+8.1 4.2 4.1%

More than half of the participants 100 (58.1%) were classified as having low PA (<150 MET-h/week), while 72
(41.9%) achieved moderate to high PA levels (>150 MET-h/week) table -3.

Table 3: Classification of Physical Activity Based on Total MET-h/week (n = 172)
| Physical Activity Category I n(%) I
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Low Physical Activity (<150 MET-h/week) 100 (58.1%)
Moderate/High Physical Activity (>150 MET-h/week) 72 (41.9%)
Total 172 (100%)

The mean gestational age at delivery was 38.4 + 1.5 weeks, with the majority delivering at term 150 (87.2%), while
17 (9.9%) had preterm and 5 (2.9%) had post-term births. Vaginal delivery was the most common mode of delivery
104 (60.5%), followed by cesarean section 65 (37.8%) and instrumental delivery 3 (1.7%). Premature rupture of
membranes occurred in 25 (14.5%) women, and postpartum hemorrhage was observed in 11 (6.4%). The mean birth
weight was 3.01 £ 0.42 kg, with 21 (12.2%) neonates having low birth weight and 10 (5.8%) macrosomia. An APGAR
score <7 at 5 minutes was recorded in 8 (4.7%) newborns. Episiotomy was performed in 30 (29.1%) of vaginal
deliveries (table -4).

Table 4: Obstetrical Outcomes (n = 172)

Outcome Results
Gestational Age (weeks) - 384+ 1.5
Preterm (<37 weeks) 17 (9.9%)
Term 150 (87.2%)
Post-term 5(2.9%)
Mode of Delivery

Vaginal 104 (60.5%)
Cesarean Section 65 (37.8%)
Instrumental 3 (1.7%)
PROM 25 (14.5%)
Postpartum Hemorrhage 11 (6.4%)
Birth Weight (kg) 3.01 £042
Low Birth Weight 21 (12.2%)
Macrosomia 10 (5.8%)
APGAR <7 at 5 min 8 (4.7%)
Episiotomy 30 (29.1% of vaginal births)

Low PA was significantly associated with higher odds of cesarean section (OR=2.10, 95% CI: 1.10—4.01; p=0.02),
preterm birth (OR=3.74, 95% CI: 1.05-13.39; p=0.04), and low birth weight (OR=5.05, 95% CI: 1.43—17.83; p=0.01),
and was also associated with a longer duration of labor (p=0.03). No significant associations were found for PROM
(OR=1.64, 95% CI: 0.67—4.00; p=0.21) or PPH (OR=1.28, 95% CI: 0.36-4.62; p=0.34) (table 5).

Table 5: Association Between Physical Activity and Obstetrical Outcomes

1 V)
Outcome Low PA (n=100) ?r/fzc;;;ate/ngh PA | OR (95% CI) p-value
Cesarean Section 45 (45.0%) 20 (28.1%) 2.10 (1.10-4.01) 0.02
Preterm Birth 14 (14.0%) 3 (4.2%) 3.74 (1.05-13.39) 0.04
Low Birth Weight 18 (18.0%) 3 (4.2%) 5.05 (1.43-17.83) 0.01
PROM 17 (17.0%) 8 (11.1%) 1.64 (0.67-4.00) 0.21
Postpartum Hemorrhage 7 (7.0%) 4 (5.6%) 1.28 (0.36-4.62) 0.34
Mgdlan Duration of Labor 510 420 — 0.03
(minutes)
DISCUSSION

This study evaluated PA patterns during the third trimester of pregnancy and their association with obstetrical
outcomes at Northwest General Hospital, Peshawar. The median total PA of participants was 170.4 MET-h/week,
with the majority of energy expenditure derived from sedentary and light-intensity activities (72.5%), and minimal
contribution from sports or structured exercise (4.1%). More than half of the participants (58.1%) were classified as
having low PA, consistent with global and local trends showing a decline in activity as pregnancy progresses [13].
Similar findings were reported in the literature, where more than half of pregnant women ceased or significantly
reduced PA during the third trimester due to discomfort and socio-demographic factors [14-16].
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Low PA was associated with higher rates of cesarean section, preterm birth, and low birth weight in this cohort.
However, given the observational design and lack of multivariable adjustment, these associations should be interpreted
cautiously, as other maternal and clinical factors may have contributed to the observed outcomes. These findings align
with prior meta-analyses and prospective studies showing that adequate PA during pregnancy can reduce cesarean
delivery rates (RR =0.87, 95% CI =0.79, 0.95; p = 0.001), promote term deliveries, and support optimal fetal growth
labor duration, and epidural use [17-19]. The shorter median duration of labor observed among moderately or highly
active women in our study (420 vs. 510 minutes, p=0.03) is consistent with evidence suggesting that maternal PA
improves pelvic floor conditioning, overall maternal fitness, and labor efficiency [17]. Membrane rupture and
postpartum bleeding were more prominent among low physical activity participants, but statistically significant results
were not obtained, and this result is also similar to other observational studies [20,21].

Nevertheless, the literature regarding the effects of PA on labor duration and birth weight is not entirely consistent.
While several studies and meta-analyses have reported shorter labor duration and improved neonatal outcomes among
physically active women, others have observed weak or non-significant associations. These differences may be
attributable to variations in study populations, gestational age at assessment, intensity and type of activity performed,
methods of measuring physical activity, and the extent to which confounding factors such as maternal age, body mass
index, parity, and comorbidities were controlled. In the present study, PA was predominantly light-to-moderate in
intensity and largely derived from household and caregiving activities, with very limited vigorous exercise. Therefore,
our findings support the potential benefits of moderate physical activity during late pregnancy, whereas studies
evaluating vigorous exercise or substantially different activity patterns may report different outcomes [22].

Maternal metabolism outcomes showed that 11% of the respondents were found to have gestational diabetes mellitus
and 9.3% had hypertension. Although the prevalence is moderate, PA increase the insulin sensitivity and reduce the
cases of GDM and gestational hypertension especially when it is continued during pregnancy [21]. In the present
study, most PA was derived from household and caregiving tasks and was predominantly light-to-moderate in
intensity. However, because outcomes were not analyzed according to specific activity intensities, it is not possible to
determine whether light-intensity activity independently contributed to the observed associations. Further studies are
needed to evaluate the differential effects of activity intensity and type on maternal and neonatal outcomes.

The outcome of fetuses in the study group (12.2% of newborns had low birth weight, and 5.8% macrosomia) were
consistent with a beneficial association between maternal PA and favorable neonatal outcomes. However, given the
observational design, these findings should not be interpreted as evidence of a causal relationship. The previous studies
have indicated that moderate exercise has been associated with normal or slightly increased birth weight and vigorous
exercise can inhibit fetal weight [14,18,19]. The low level of sports or formal exercise activity among this sample is
probably the reason why the prevalence of vigorous activity has been non-existent and that births within normal weight
distributions have dominated.

The research highlight the important socio-demographic trends; most of the study participants were urban residents
with secondary or higher education, although not all followed the exercise recommendations. This finding stresses the
idea that barriers to physical exercise in the third trimester are not solely tied to education level or the city lifestyle
but also involve physical discomfort and cultural assumptions and changes in the body related to pregnancy [13,16,23].

Study Strength and Limitations

This study used the validated PPAQ to assess PA and examine its association with maternal and neonatal outcomes.
However, the use of self-reported data may have introduced recall and social desirability bias. As a single-center study
employing consecutive sampling, the findings may have limited generalizability beyond the study setting.
Additionally, multivariable analyses were not performed, and residual confounding from factors such as maternal age,
BMI, parity, diabetes, hypertension, socioeconomic status, diet, and pre-pregnancy activity levels cannot be excluded.
Given the observational design, causal relationships cannot be established, and reverse causation remains possible.
Future studies should include larger, multicenter samples, adjust for potential confounders, and incorporate objective
measures of physical activity such as accelerometers.

CONCLUSION

This study demonstrates that PA during the third trimester of pregnancy is predominantly light-intensity and derived
mostly from household and caregiving tasks, with structured exercise being minimal. These findings suggest a
potential beneficial association between moderate PA and favorable obstetrical outcomes. Despite adequate awareness
and education levels among participants, adherence to recommended PA guidelines remains low, highlighting the
need for culturally sensitive counseling and structured interventions to encourage safe exercise during late pregnancy.
Promoting even moderate PA can contribute to improved maternal and neonatal health, reduced obstetric
complications, and optimized delivery outcomes.
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