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I n the recent past there had been a steady rise 
in caesarean section rate as against the vaginal 
delivery. Information is still scarce on the benefits 

of physiotherapy and birthing experience of women 
who exercises in antenatal duration (Chauhan et 
al, 2017). Physical activity during pregnancy has 
been associated with decreased risks of adverse 
maternal and neonatal outcomes, including, but 
not limited to, gestational diabetes, preeclampsia, 
and macrosomia (Watkins et al, 2021). Physical 
inactivity is the fourth-leading risk factor for 
early mortality worldwide. Concerns that regular 
physical activity during pregnancy may cause 
miscarriage, poor foetal growth, musculoskeletal 
injury, or premature delivery have not been 
substantiated for women with uncomplicated 
pregnancies (American College of Obstetricians 
& Gynecologists 2020). Labour is a physiological 
event. Pain is a common phenomenon and is an 
inevitable part of the childbirth process. Exercise 

has become an integral part of the life styles of 
many women (Prince et al, 2015).

Physical activity during pregnancy, especially in 
the first trimester of pregnancy, is very beneficial for 
a pregnant woman (Al Hassan et al, 2022). In India, 
the proportion of pregnant women receiving the 
minimum 4 antenatal visits has increased from 37.0 
to 51.2 percent during 2006-2016. This is relatively 
modest when compared to increase in the rate of 
institutional delivery which has doubled from 38.7 
to 79 percent during the same time period, largely 
driven by the conditional cash transfer schemes of 
the government (Kumar et al, 2019).

The major components of antenatal care 
include promoting healthy lifestyle through proper 
counselling, medical information over physiological 
and biological changes during pregnancy, pre-
natal nutrition, pre-natal screening through 
regular monitoring, and lab investigation for 
risk identification that may lead to hazardous 
intrapartum and post-partum outcomes and 
appropriate management of high-risk pregnancies 

(Keya et al, 2021).

Abstract

Integrated antenatal care aims to enhance childbirth experiences and outcomes 
by providing comprehensive support during pregnancy. This quantitative, quasi-
experimental design study was conducted in selected hospitals and antenatal centres 
of Nadiad (Gujarat) to assess the effect of integrated antenatal care on maternal 
and neonatal outcomes, and to examine its associations with selected demographic 
variables. Sixty antenatal mothers were selected using non-probability consecutive 
sampling and divided into experimental (n = 30) and control (n = 30) groups. The 
experimental group received integrated antenatal care sessions until delivery, 
while the control group received routine antenatal care. Data were collected using 
a structured questionnaire and assessment tools including APGAR scoring, covering 
demographic details, obstetric history, and maternal and neonatal outcomes. Mothers 
who received integrated antenatal care demonstrated improved outcomes, including 
shorter hospital stays (2.80 ± 0.66 vs 3.27 ± 0.98 days, p = 0.035) and higher 
five-minute APGAR scores in new-borns (8.37 ± 1.35 vs 7.67 ± 1.03, p = 0.028). No 
significant differences were observed in total labour duration, gestational age, new-
born weight, or one-minute APGAR scores. Maternal factors such as BMI, haemoglobin 
level, and parity were significantly associated with labour outcomes, while higher 
birth weight was associated with better neonatal APGAR scores. Integrated antenatal 
care improves maternal recovery and neonatal outcomes, supporting safer deliveries 
and emphasising the importance of a holistic antenatal care approach.
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Review of Literature 
An institutional cross‑sectional study in Hawassa 
city, Sidama Region, Ethiopia, involving 600 
pregnant women found that only 25.5 percent met 
recommended antenatal physical exercise practices 
and 43.7 percent had adequate knowledge, with 
factors such as mass media exposure, higher 
husband education, adequate knowledge, and 
availability of supporting facilities significantly 
associated with better exercise practice (Belachew 
et al, 2023).

A recent quasi‑experimental study  (El-
Shrqawy et al, 2024) conducted at the New 
Obstetrics and Gynaecology Hospital in Mansoura, 
Egypt, reported that structured antenatal 
education significantly improved pregnant 
women’s knowledge, attitudes, and preferences 
towards mode of delivery in the intervention 
group compared to the control group (p < 0.001), 
highlighting the positive impact of pre-natal 
education on maternal outcomes.

Material and Methods
This study employed a quantitative research 
approach, specifically utilising a quasi-experimental 
design among 60 pregnant mothers in selected 
hospitals of Nadiad City. Mothers in the second 
or third trimester, physically fit for antenatal 
exercises, and willing to complete 15-20 supervised 
Integrated Antenatal Care sessions were included, 
while those with complicated pregnancies or unable 
to follow instructions were excluded. A pilot study 
was conducted at a maternity hospital in Nadiad 
city with the approval of the respective hospital 
authorities and ethical clearance and the main 
study at Shubham Hospital, Samjulaxmi Maternity 
Hospital, and CG General Hospital, Uttarsanda, in 
Gujarat, India with formal permission obtained 
from all authorities.

Data were collected during January-May 
2025 after written informed consent. Each session 
involved greeting the mother, ensuring comfort, 
explaining Integrated Antenatal Care activities, 
assessing their condition, providing rest, and 
observing for complications. The intervention 
included a holistic approach with supervised 
exercises, yoga, pranayama, yoga nidra, nutritional 
guidance, relaxation activities, and sound healing 
to promote maternal and neonatal well-being. Data 
were collected using a structured questionnaire and 
APGAR scores, covering demographic, obstetric, 
maternal, and neonatal outcomes.

Sample Size Calculation 
Power analysis estimated a required sample of 110 
participants. However, due to time constraints 

and limited eligible participants, 60 mothers (30 
experimental, 30 control) were enrolled as advised 
by the Research Ethics Committee and guide. To 
avoid contamination, the control group received 
only routine antenatal care without the integrated 
intervention.

Results
Frequency and Percent Distribution of Demographic 
Variables among Antenatal Mothers in Experimental 
and Control Groups

In the experimental group, most mothers (76.7%) 
were aged 25-30 years, while the control group 
had a more even age distribution. A higher 
proportion of the experimental group were 
graduates (76.7%), whereas half of the control 
group had only primary education. Most mothers 
in both groups had normal BMI (80% vs 86.7%) 
and normal haemoglobin levels (70% vs 80%). The 
experimental group was slightly taller (160 cm vs 
154 cm) and heavier (61 kg vs 52 kg), with similar 
haemoglobin levels overall.                                                                                                                                    
Logistic Regression Analysis of Maternal Outcomes 
(Mode of Labour)

Logistic regression was conducted to evaluate 
the effect of gravida, gestational age, and current 
pregnancy complications on mode of labour 
(spontaneous vaginal vs forceps). None of the 
predictors were statistically significant (p = 0.999-
1.000). The model showed very large standard 
errors and extreme odds ratios with wide confidence 
intervals. These findings indicate that the variables 
could not reliably predict the mode of labour.

Linear Regression Analysis of Neonatal Outcomes 
(Baby Weight)

The linear regression model for baby weight was 
statistically significant (r² = 0.316, Adjusted r² = 
0.237, p= 0.018). Among the predictors, only ICU 
admission showed a significant positive association 
with baby weight (B = 0.86, p = 0.020), indicating 
higher average birth weight among admitted 
babies. Gestational week (p = 0.189) and term 
status (p = 0.334) were not significant predictors. 
Overall, ICU admission was the only significant 
factor influencing baby weight in the model.

Association between Maternal Demographic 
Variables and Maternal Outcomes among Antenatal 
Mothers

Significant associations were found between BMI 
and mode of labor (p = 0.01), HB level and duration 
of hospital stay (p = 0.034), parity and total 
duration of labor (p = 0.004), and the duration of 
each session per day with total duration of labor (p 
= 0.009) and episiotomy (p = 0.029).



139MAY- JUNE  2026 |  VOL. CXVII, NO. 3

Independent t-test analysis showed no significant 
differences between experimental and control 
groups in total labour duration, gestational week, 
newborn weight, or 1-minute APGAR scores. 
However, the experimental group had significantly 
shorter hospital stays (p = 0.035) and higher 
5-minute APGAR scores (p = 0.028) compared to 
the control group (Table 1).

Pearson correlation analysis in the 
experimental group showed significant positive 
relationships between newborn outcomes. Baby 
weight was strongly correlated with 1-min. APGAR 
score (r = 0.536, p < 0.01) and newborn weight (r = 
1.000, p < 0.01). APGAR-1 scores were positively 
correlated with newborn weight (r = 0.676, p < 0.01) 
and negatively correlated with gestational age (r = 
−0.275, p < 0.05) and hospital stay (r = −0.262, 
p < 0.05) (Table 2). Maternal height, weight, and 
haemoglobin showed weak to moderate positive 
correlations with baby and newborn weight, while 

correlations with labor duration and hospital stay 
were generally low.

Overall, the results suggest that better newborn 
outcomes (higher APGAR scores and higher birth 
weight) are positively associated with each other.

Association between Maternal and Antenatal Factors 
with Neonatal Outcomes 
The study examined the association between 
maternal and antenatal factors and neonatal 
outcomes using the Chi-square test. Variables such 
as maternal age, BMI, haemoglobin level, parity, 
gestational age, pregnancy complications, labour 
duration, and mode of labour were analysed against 
APGAR score, birth weight, ICU admission, and 
term status. All p-values were greater than 0.05, 
indicating no statistically significant associations. 
These findings suggest that the selected maternal 
and antenatal factors did not significantly influence 
neonatal outcomes in this study population.

Table 1: Independent t-test results for comparison between experimental and control groups

Independent group Mean SD Mean difference t-test value Sig. value CI (95%)
Total duration of 

labour
Experimental 16.08 4.289 1.58 1.202 0.234

NS
1.052-4.219

Control 14.50 5.798
Gestational week Experimental 37.00 1.114 0.57 1.76 0.082 NS 1.208-0.074

Control 37.57 1.357
Duration of hospital 

stay
Experimental 2.80 0.664 0.47 2.158 0.035

S
0.899-0.033

Control 3.27 0.980
Newborn weight in 

kg
Experimental 2.76 0.362 0.17 1.784 0.080 NS 0.021-0.377

Control 2.58 0.408
APGAR-1 Min Experimental 7.70 1.119 0.23 0.771 0.444 NS 0.372-0.839

Control 7.47 1.224
APGAR-5 Min Experimental 8.37 1.351 0.702 2.25 0.028

S
0.079-1.320

Control 7.67 1.028
CI 95%= Confidence interval of the difference (lower-upper)

Table 2: Pearson correlation coefficients between maternal characteristics (vertical) and newborn outcomes 
(horizontal) among antenatal mothers in the experimental group

Variables
correlation

Height Weight HB 
score

Baby 
weight

APGAR1
Min

Newborn 
weight

Gestational 
age

Duration 
of labour

Hospital 
stay

Height 1 0.283 0.23 0.333 -0.046 0.333 -0.09 -0.127 0.072
Weight 1 0.138 0.359 0.186 0.359 0.038 -0.284 -0.037

HB score 1 0.305 0.164 0.305 -0.06 -0.132 -0.139
Baby weight 1 0.536** 1.000** -0.322 -0.055 -0.172
APGAR-1 1 0.676** -0.275* -0.064 -0.087
Newborn 
weight

1 -0.182 0.018 -0.262*

Gestational 
age

1 0.009 -0.04

Duration of 
labour

1 -0.092

Hospital stay 1
*. Correlation is significant at the 0.05 level (2-tailed)
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Discussion
Silveira et al (2012) in their study, ‘Physical exercise 
during pregnancy and its influence in the type of 
birth’ found that pregnant women who performed 
moderate physical exercise had a significantly higher 
rate of vaginal deliveries compared to sedentary 
women (p = 0.031). Similarly, in the current study, 
mothers who received integrated antenatal care 
showed a higher proportion of spontaneous vaginal 
delivery compared to control group. Both studies 
indicate that structured antenatal exercise during 
pregnancy positively influences mode of delivery 
and promotes normal vaginal birth. 

The present study showed that integrated 
antenatal care increased the rate of normal vaginal 
delivery (93.3%) and improved neonatal outcomes 
such as better APGAR scores and normal birth 
weight. Similar findings were reported at Chauhan 
et al (2017), who found that 89.3 percent of mothers 
who underwent antenatal physiotherapy delivered 
vaginally, with shorter labour duration and better 
neonatal outcomes. Both studies suggest that 
structured antenatal exercise and physiotherapy 
improve maternal fitness, reduce the need for 
caesarean section, and promote favorable maternal 
and perinatal outcomes (Chauhan et al, 2017).

Nursing Implications and Recommendations
Integrated antenatal care, combining routine check-
ups, maternal education, and supervised physical 
activity, improved maternal and neonatal outcomes, 
including safer deliveries, shorter hospital stays, 
and higher five-minute APGAR scores. Nurses 
should implement integrated antenatal care in 
both hospital and community settings to enhance 
maternal preparedness, promote safe delivery, and 
improve newborn health through structured health 
education.

Further Research
Future studies should involve larger samples to 
strengthen validity, compare factors influencing 
normal labour in low-risk mothers, and explore 
determinants of maternal and newborn outcomes to 
support integrated antenatal care practices

Conclusion 
Nurses play a key role in implementing integrated 
antenatal care through education, risk identification, 
and supporting safe physical activity. Incorporating 
integrated antenatal care into nursing training can 
strengthen antenatal services, and future research 
should explore long-term outcomes, implementation 
in rural areas, and cost-effectiveness.

Patient consent and ethical approval: The authors 
duly obtained consent of the participants. Ethical 
clearance was obtained from Institutional Ethics 

Committee of Maganbhai Adenwala Mahagujarat 
University, Nadiad.
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