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This study is important to evaluate the impact of the effectiveness of the
enhanced recovery after cesarean section (ERACS) method compared to
conventional care on the length of hospital stay in cesarean patients in
Lampung, Indonesia, considering the increasing number of cesarean sections
and the need to optimize patient recovery and reduce care costs. This
research is a quantitative study using a retrospective observational design.
The total population was 210, with 102 samples (51 ERACS groups: 51
conventional groups) taken using purposive sampling. The research was
conducted from March to September 2025 at Anugerah Medical Center and
Yukum Medical Center Hospital Lampung. Inclusion criteria included
cesarean patients aged >18 years, with written consent, ERACS, and
conventional eligible. Exclusion criteria were complications, previous
surgery, and chronic medical conditions. The ERACS group had a mean
length of stay of 1.10 days (86.3% stayed 1 day), while the conventional
method had a mean length of stay of 2.20 days (78.4% stayed 2 days). The
test showed p-value of 0.000, indicating a significant difference between the
two groups. The ERACS method proved more effective in reducing length
of stay, which is expected to improve hospital quality and performance. This
study contributes to health practice by advocating for the adoption of
ERACS protocols, which may lead to better resource allocation and more
efficient healthcare delivery in the context of increasing cesarean rates.
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1. INTRODUCTION

Traditionally, cesarean sections are generally followed by a prolonged recovery, often
accompanied by increased hospital stays, suboptimal nutritional management, and delayed mobilization.
This can contribute to discomfort and a higher risk of postoperative complications [1], [2]. In order to
address this issue, the enhanced recovery after surgery (ERAS) protocol was introduced, which adopts a
multidisciplinary approach that includes reducing hospital length of stay, multimodal pain management, and
early mobilization, which has shown significant results in reducing hospital length of stay as well as the risk

of complications [2]-[4].

Health education also plays a crucial role in shortening postoperative hospital stays. Effective
education about postoperative care for pregnant women can improve prenatal health behaviors and impact
overall health outcomes [5]. While there is increasing understanding of medical procedures and the
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importance of education, there is still a need to further raise awareness among patients about the healing
process and associated risk factors, including in the context of cesarean delivery [6]. A review shows that
increasing education and awareness can significantly influence women's attendance and engagement in
maternal health services, which can ultimately improve health outcomes [7].

The integration of specialized health education for high-risk groups has demonstrated
improvements in maternal health service utilization, especially in low- and middle-income countries
(LMICs) [8], [9]. This observation underscores the potential benefits of coupling ERAS protocols with
comprehensive health education strategies. ERAS frameworks have been shown to improve patient
outcomes by reducing hospitalization duration and complications while promoting faster recovery times
[10], [11]. Compliance with such multidisciplinary pathways not only addresses individual patient needs but
also mitigates systemic healthcare burdens [12]. The findings suggest that the effectiveness of ERAS in
surgical settings can be reflected in maternal health contexts, emphasizing a multidisciplinary approach that
integrates educational elements to enhance service utilization among vulnerable populations [13], [14].

Research addressing the integration of ERAS protocols specifically in the context of cesarean
sections highlights a significant gap in the literature. Despite the protocol’s established benefits across
various surgical fields, including reduced length of stay and improved recovery outcomes, there is limited
exploration into its application for cesarean deliveries, particularly when complemented by health education
strategies aimed at enhancing patient understanding and engagement [11], [15]. While preliminary studies
suggest that ERAS protocols can lead to improved postoperative results for cesarean patients [11], [16],
comprehensive analysis concerning the synergy between ERAS and patient education remains scarce.

This study aimed to analyze and compare the length of stay of patients undergoing cesarean section
treated with the enhanced recovery after cesarean surgery (ERACS) protocol versus conventional methods.
This study aims to provide insight into the effectiveness of ERACS in shortening postoperative recovery
time and improving patient experience. The novelty of this study lies in the application of the ERACS
protocol in the context of cesarean section, which is still rarely studied, and its impact on length of stay and
clinical outcomes. By focusing on specific elements of ERACS, such as pain management and early
mobilization, this study can make a significant contribution to the literature related to obstetric surgical
practice.

2. METHOD
2.1. Design

This study adopts a quantitative research design characterized by an observational approach with a
retrospective framework, allowing for the analysis of pre-existing data to identify patterns and outcomes
associated with different surgical methodologies. This study design is quantitative, observational, and
retrospective, effectively addressing the objectives of evaluating and comparing postoperative outcomes,
particularly length of stay, between the ERACS method and conventional cesarean delivery methods. By
utilizing pre-existing data from two medical institutions, this study was able to analyze patterns relative to
this methodology without the limitations of a prospective design. Purposive sampling further enhanced this
study by allowing selection based on specific inclusion criteria relevant to the objectives, thus ensuring a
focused comparison.

2.2. Setting

The study was conducted from March to September 2025 at two medical institutions in Lampung
Province, Indonesia. A total population of 210 patients who underwent cesarean section deliveries was
identified. These patients constituted the study population.

2.3. Population and sample

To ensure a focused approach in capturing relevant findings, the researchers employed a purposive
sampling technique. This approach allowed the selection of participants based on specific criteria aligned
with the study's objectives. Ultimately, the final sample consisted of 102 patients, equally divided into two
groups, facilitating a direct comparison of the two surgical approaches.

The recruited sample was composed of 51 patients who underwent cesarean deliveries using the
ERACS method at Anugerah Medical Center Hospital, while the other group included 51 patients who
received conventional cesarean deliveries at Yukum Medical Center Hospital. This strategic division not
only ensured that participants were representatives of the overarching questions posed by the research but
also enhanced the validity of the comparative analysis between the outcomes of the ERACS and
conventional methodologies. By using purposive sampling, the researchers were able to narrow their focus
on patients whose surgical experiences reflected the distinct operational procedures characterized by each of
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the delivery methodologies, thereby contributing to a nuanced understanding of the implications associated
with both practices.

The selection of Anugerah Medical Center Hospital and Yukum Medical Center Hospital in
Lampung Province for this study was strategically justified based on their differing surgical practices and
patient demographics. These institutions were chosen to represent two distinct methodologies for cesarean
delivery: the ERACS and conventional cesarean practices. The aim was to provide a comprehensive
comparative analysis of outcomes associated with these methods.

To control for variations between the two sites, several measures were implemented. Firstly, both
hospitals are situated within the same geographical region, thus minimizing external factors such as regional
healthcare access or socioeconomic disparities that may influence outcomes. Secondly, the purposive
sampling technique ensured that patient selection criteria were consistent across both institutions, allowing
for comparable clinical characteristics among participants. Additionally, continuous monitoring of
adherence to established protocols for both surgical practices was conducted to mitigate any discrepancies
in procedural execution. By employing these controls, the study aimed to enhance the validity and
reliability of the findings regarding the outcomes associated with the ERACS and conventional cesarean
methodologies.

2.4. Variable

The independent variable was the type of cesarean delivery method employed, specifically the
ERACS method or the conventional cesarean method. The dependent variable was the length of hospital
stay (LOS) among patients who underwent these surgical procedures. The study examined the association
between the cesarean delivery method and the patients' LOS.

2.5. ERACS implementation

The ERACS protocol was implemented consistently across patients through rigorous adherence to
established guidelines and comprehensive staff training. To ensure uniformity, the research design mandated
strict protocol adherence, whereby surgical teams at Anugerah Medical Center Hospital employed pre-
defined practices aligned with ERACS principles, including multimodal analgesia, early mobilization, and
optimized postoperative care. Staff training was pivotal, involving ongoing educational initiatives and
workshops focusing on the ERACS methodology. This not only bolstered the knowledge base of the surgical
teams but also promoted a culture of teamwork and collaboration, which is critical in ERACS
implementations. Continuous monitoring and feedback loops were also established to assess adherence to
surgical protocols, thus minimizing variability in patient care and reinforcing commitment to ERACS
guidelines.

2.6. LOS standardization

In standardizing LOS in this study on cesarean delivery methodologies, specific admission and
discharge criteria were systematically implemented to ensure consistency and comparability across patient
groups. Admission criteria stipulated that participant be adults (>18 years) who consented and underwent
cesarean section within the specified timeframe. Disease complexity was minimized by excluding those
with previous abdominal surgeries and chronic conditions that could negatively impact recovery. Discharge
criteria were equally stringent, mandating that patients demonstrate stable vital signs, the ability to ambulate
independently, and adequate postoperative pain control, in addition to the absence of significant
complications. This approach harmonized the assessment period for LOS across both methodologies,
ERACS and conventional cesarean delivery by controlling for variables that might unduly affect
hospitalization duration. Because our objective was to compare LOS between ERACS and conventional
methods, LOS was defined as the number of days from admission to discharge, verified through medical
records

2.7. Sample criteria

Inclusion criteria included patients who delivered by cesarean section within the specified
timeframe, were 18 years of age or older, and provided written informed consent to participate.
Furthermore, patients had to meet the health criteria required for both ERACS and conventional methods,
allowing a comprehensive analysis of both approaches. Exclusion criteria were designed to eliminate factors
that could influence outcomes, such as prior abdominal surgery, significant intraoperative or postoperative
complications, and chronic medical conditions that could impact hospital recovery time.

2.8. Data collection
Data were collected through direct observation and a structured data collection sheet. The primary
measurement of interest was the duration of hospitalization for each patient following cesarean delivery,
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which was recorded in the observation sheet designed specifically for this study. The medical records of all
participants were accessed to corroborate the data and ensure accuracy in recording the length of hospital
stay.

2.9. Data analysis

Data analysis in this study will encompass various statistical methods using SPSS designed to
provide an in-depth understanding of the characteristics of patients and their respective lengths of stay in a
clinical setting. The first step involves employing descriptive statistics, where a frequency distribution table
will be created to delineate the demographic attributes of the respondents, such as age, parity (the number of
times a woman has given birth), and other significant clinical features. To augment this profile, percentages
will be calculated to generate an overview of the population's characteristics, facilitating a clearer grasp of
the distribution of these variables. In tandem with this, measures of central tendency, specifically the mean
and standard deviation, will be calculated to encapsulate the lengths of stay for patients treated via both
ERACS and conventional cesarean delivery techniques. These calculations will not only summarize the
lengths of stay but will also allow for understanding the variability present within each group.

Following the descriptive phase, using SPSS bivariate analysis will be employed to explore
potential relationships between the length of stay and the method of delivery. The first step will include a
normality test to evaluate the distribution of the length of stay data, which preliminary examinations suggest
does not conform to a normal distribution. Consequently, the Mann-Whitney U test, a suitable non-
parametric method, will be applied to compare the medians of the two independent groups those receiving
ERACS and their counterparts undergoing conventional cesarean delivery. We used the Mann-Whitney U
test because LOS data were non-normally distributed. The statistical significance of the results will be
interpreted with a predetermined alpha level (a) of 0.05. In this context, rejection of the null hypothesis
(HO) will occur if the derived p-value falls below this threshold (p < 0.05), indicating a statistically
significant variance in the lengths of stay between the two delivery methods. This methodological approach
underscores the objective of this analysis: to ascertain clinical insights that may inform decision-making and
potentially improve patient outcomes based on the efficacy of the ERACS strategy compared to traditional
cesarean delivery practices. Figure 1 illustrates the research flow.

Identify Study Obtain Ethical
Design Clearance
Determine the Choose Establish clear Secure approval
quantitative, participants based admission and from the ethics
observational, and on specific criteria discharge criteria commission to
retrospective using purposive for consistent LOS ensure ethical
nature of the study sampling measurement standards
] I I
Implement
ERACS Protocol Analyze Data
Gather data
Establish the two Ensure consistent through direct Conduct statistical
madical institutions application of observation and analysis using
in Lampung ERACS guidelines structured data SPSS to compare
Province, Indonesia and staff training collection sheets delivery methods

Figure 1. Research flow

3. RESULTS AND DISCUSSION

Based on the results of the study in Table 1, it can be seen that the age of the most respondents is
early adulthood (26-35 years) in the ERACS method SC group as many as 32 people (62.7%) and in the
conventional method SC group 29 people (56.9%). The most respondents’ disease diagnosis is a single
diagnosis in the ERACS method SC group as many as 43 people (84.3%) and in the conventional method SC
group as many as 38 people (74.5%). The most surgical executors in both the ERACS method SC group and
the conventional method SC group are specialists as many as 51 people (100%). The most surgical history in
the ERACS method SC group has never been as many as 34 people (66.7%) and the most in the conventional
method SC group has never been as many as 33 people (64.7%). The most postoperative catheter aff duration
in the ERACS method SC group was 6-12 hours as many as 50 people (98.0%) and in the conventional
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method group 20-26 hours as many as 50 people (98.0%). The ERACS method group had the highest post-
SC operation mobilization implementation time of 6-12 hours (84.3%) and in the conventional group 27-33
hours as many as 40 people (78.4%).

Table 1. Distribution of respondent characteristics
Characteristics of respondents SC ERACS method SC conventional method Homogenity

N % n % test
Age
Early teenagers (12-16 years) - - 1 2.0% 0.211
Late teenagers (17-25 years) 11 21.6% 12 23.5%
Early adulthood (26-35 years) 32 62.7% 29 56.9%
Late adulthood (36-45 years) 8 15.7% 9 17.6%
Total 51 100% 51 100%
Disease diagnosis
Single diagnosis 43 84.3% 38 74.5% 0.186
Dual diagnostics 8 15.7% 13 25.5%
Total 51 100% 51 100%
Operations manager
Specialist 51 100% 51 100% 0.720
Resident - - - -
Total 51 100% 51 100%
Operation history
Once 17 33.3% 18 35.3% 0.630
Never 34 66.7% 33 64.7%
Total 51 100% 51 100%
Long affect catheter post operation
6-12 hours 50 98.0% - - 0.882
13-19 hours 1 2.0% - -
20-26 hours - - 50 98.0%
27-33 hours - - 1 2.0%
34-40 hours - - - -
Total 51 100% 51 100%
Post-operation mobilization
6-12 hours 43 84.3% - - 0.722
13-19 hours 8 15.7% - -
20-26 hours - - - -
27-33 hours - - 40 78.4%
34-40 hours - - 11 21.6%
Total 51 100% 51 100%

Based on the research results presented in Table 2, most caesarean section patients who received the
ERACS method had a length of stay of 1 day, accounting for 44 patients (86.3%). Meanwhile, 7 patients
(13.7%) had a length of stay of 2 days. Overall, the mean length of stay among caesarean section patients
managed with the ERACS method was 1.1 days.

Based on the research results presented in Table 3, the majority of caesarean section patients
managed using the conventional method had a hospital stay of 2 days, representing 40 patients (78.4%). In
addition, 10 patients (19.6%) had a length of stay of 3 days, while 1 patient (2.0%) remained hospitalized for
4 days. The average length of stay among caesarean section patients managed with the conventional method
was 2.2 days.

Table 2. Distribution of average length of stay for caesarean section patients using the ERACS method
Variable Frequency Percent Means Standard deviation Min Max Median IQR 95% confidence interval for mean

1 day 44 86.3%
2 days 7 13.7% 1.1373 .34754 1.00 2.00 1.00 0 1.063, 1.211
Total 51 100.0%

Table 3. Distribution of average length of stay of caesarean section patients using conventional methods
Variable Frequency Percent Means Standard deviation Min Max Median IQR 95% confidence interval for mean

2 days 40 78.4%
3 days 10 19.6%
4 days 1 2. 0% 2.2353 47279 200 400 2.00 0 2.094, 2.375
Total 51 100.0%
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Based on the results presented in Table 4, the non-parametric analysis using the Mann—Whitney test
yielded a p-value of 0.000, which was lower than the significance level of 0.05. This finding indicates a
statistically significant difference in the length of hospital stay between caesarean section patients managed
using the ERACS method and those managed using the conventional method. The ERACS group had a lower
sum of ranks (1466.00) than the conventional group (3787.00), indicating that the ERACS method was more
effective in reducing the length of hospital stay.

Table 4. Results of the analysis of differences in length of care for SC patients using the ERACS method and
the conventional method

Variable SC method (n)  Meanranking Sum of ranks p-values
Length of patient care day SC ERACS method 51 28.75 1466.00
SC conventional method 51 74.25 3787.00 0.000
Total 102

The predominant age group of respondents in both ERACS and conventional surgery groups was
early adulthood (26-35 years), which aligns with demographic structures often seen in surgical populations
for cesarean sections. This finding is consistent with previous research indicating that younger age groups
are more likely to undergo cesarean deliveries [17], [18]. The data showed that 62.7% of the ERACS group
and 56.9% of the conventional group were within this age bracket, reflecting a trend towards these ages
being the most frequent among those needing surgical intervention.

Disease diagnosis highlights the efficacy of the ERACS method. The predominance of single
diagnoses in both groups 84.3% in the ERACS group compared to 74.5% in the CS group indicates a
potentially more streamlined surgical approach within the ERACS framework, which has been associated
with less complexity and potentially fewer postoperative complications [18], [19]. The surgical team was
exclusively specialists in both groups, underscoring the consistency in clinical expertise across different
treatment protocols.

The ERACS method has shown potential benefits in postoperative outcomes when compared to
conventional care (CS). Studies suggest that ERACS can enhance recovery, reduce hospital stay lengths,
and lower opioid requirements, supporting its effectiveness as a modern surgical protocol for cesarean
deliveries [20], [21]. The absence of significant disparities in outcomes between ERACS and standard care
emphasizes its value within clinical practices [20]. It is important to note that while ERACS has
demonstrated positive results, some inconsistencies in study findings regarding wound infections require
careful interpretation of the data [20]. Specialist surgical teams conducted both ERACS and CS procedures,
ensuring consistency in clinical expertise that further stabilizes outcome measurements [21], [22].

An important finding revolves around the duration of postoperative catheter placement. The
ERACS group showed a markedly shorter catheter duration (98.0% for 6-12 hours) compared to the
conventional group (98.0% for 20-26 hours). This shorter duration reflects the fundamentally different
philosophies underpinning the two methods, where the ERACS protocol emphasizes rapid recovery and
reduced invasive interventions as part of its core protocol [20]. This aligns with existing literature
suggesting that ERAS protocols generally lead to shorter hospitalization durations and improved recovery
trajectories [23], [24].

The length of stay metrics painted a significantly favorable picture for the ERACS cohort. The
majority of patients in the ERACS group had a length of stay of just 1 day (86.3%), with an average of 1.1
days. In contrast, the conventional CS group exhibited a longer average stay of 2.2 days (78.4% staying for
2 days), corroborating earlier studies that highlight the efficacy of ERAS programs in reducing hospital
stays [24].

The findings indicated significant differences between the ERACS and conventional cesarean
section methods, particularly in terms of LOS and postoperative mobilization. The ERACS group
demonstrated a reduction in LOS, with data suggesting that patients typically had an average discharge time
of roughly 1.1 days compared to approximately 2.2 days for conventional methods, where a significant
percentage remained hospitalized longer [18], [25]. This aligns with literature suggesting ERACS’s
efficiency in minimizing hospital stays through standardization of postoperative care and early mobilization
protocols [26].

Furthermore, the age distribution reflects a predominance of early adulthood among respondents,
which is consistent with studies indicating younger women are more likely to require cesarean deliveries
[27]. Notably, the surgical team’s consistency comprising specialists in both groups ensured that surgical
expertise did not introduce bias into the results [28]. Therefore, ERACS not only contributed to improved
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recovery times but also underlined the importance of multidisciplinary teams in enhancing surgical
outcomes in obstetrics [29].

Statistical analysis using the Mann-Whitney U test demonstrated a significant difference in the
length of hospital stay between patients managed through the ERACS methodology and those receiving
conventional care, with a p-value of 0.0001. The ERACS group showed a sum of ranks of 1466.00
compared to 3787.00 for the conventional group, underscoring its effectiveness in minimizing hospital stay
duration [30]. This finding aligns with existing literature discussing ERACS protocols, which emphasize
reduced lengths of stay and overall healthcare costs associated with obstetric surgeries [31], [32]. The
adoption of ERACS methodologies is supported not only by statistical evidence but also from broader
research advocating for enhanced recovery protocols in surgical practices that yield better postoperative
outcomes [33].

The literature discussing ERACS protocols provides a broader understanding of the implications of
implementing these methodologies in surgical practices. Numerous studies advocate for similar enhanced
recovery guidelines, emphasizing decreasing lengths of stay and improved patient satisfaction without
increasing complications [34]. For example, Gadiya et al. [35] demonstrated that ERAS protocols
significantly reduced length of hospital stays across various surgical specialties without increasing
complication rates, reinforcing the efficacy of these guidelines. The statistical evidence from these analyses,
along with corroborative literature, underscores the substantial benefits of adopting ERACS methodologies
in obstetric surgeries and beyond, including overall improved postoperative outcomes and cost efficiency.

The adoption of ERAS methodology, specifically its adaptation for obstetric surgeries ERACS, has
been shown to yield significant benefits in terms of improved postoperative outcomes and enhanced cost
efficiency. Evidence indicates that ERAS protocols lead to reduced lengths of hospital stays and lowered
complication rates, which have been documented across various surgical fields, including gynecologic
oncology and obstetrics [36]. Economic analyses demonstrate that these practices can result in substantial
cost savings, often exceeding several thousand dollars per patient [37].

ERACS achieves shorter lengths of stay LOS primarily through early mobilization, multimodal
analgesia, and reduced catheter duration. Early mobilization facilitates postoperative recovery, decreases the
risk of venous thromboembolism (VTE), and enhances overall functional return [38]. By enabling patients
to ambulate soon after surgery, ERACS protocols mitigate complications associated with prolonged bed rest
[30]. Multimodal analgesia reduces reliance on opioids, which are linked to adverse side effects such as
constipation, nausea, and prolonged sedation [26], [39]. Implementing effective pain management strategies
allows for enhanced patient comfort and quicker rehabilitation, further decreasing LOS [40].

Moreover, the ERACS method includes early removal of urinary catheters, significantly lowering
infection risks associated with prolonged catheterization [41]. By addressing these key areas mobilization,
analgesia, and catheter management ERACS not only improves patient outcomes but also yields marked
reductions in overall hospitalization durations [42], [43]. Collectively, these factors enhance recovery and
optimize resource utilization in surgical care settings.

In obstetric settings, the emergence of enhanced recovery for obstetric surgery (EROS) reflects the
successful integration of ERAS principles. Studies have shown that EROS improves maternal and neonatal
outcomes, patient satisfaction, and breastfeeding rates [44]. Furthermore, systematic reviews indicate that
implementing ERAS in cesarean sections results in faster recovery and reduced readmission rates, reinforcing
the cost-benefit of these protocols [45].

Studies indicate that ERAS procedures can lower some postoperative complications [46].
However, concerns about elevated readmission risks in high-complexity surgeries persist, particularly with
pancreaticoduodenectomy, where one study reported a 90-day readmission rate of 8.8%, lower than
Western reports of 19%-42% [47]. Cultural and systemic factors, especially in regions like Indonesia, must
not be overlooked. Issues such as patient education and healthcare infrastructure play a crucial role in the
effective implementation of ERAS principles, directly influencing patient outcomes [48].

3.1. Limitation

This study has several limitations, including its retrospective design, which limits the ability to
establish causal relationships. The retrospective use of pre-existing data may also introduce selection bias.
In addition, the purposive sampling method, although appropriate for the research objectives, may limit the
generalizability of the findings because of its non-random nature.

4. CONCLUSION

The findings of this study highlight important implications for obstetric clinical practice, particularly
in the management of cesarean section patients. The substantial reduction in the average length of hospital
stays from 2.2 days with conventional cesarean sections to 1.1 days with the ERACS method (p < 0.05)
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indicates that implementing ERACS can optimize resource utilization in healthcare facilities, reducing bed
occupancy rates and associated costs. Furthermore, improved postoperative recovery indicators, such as
shorter catheterization times and shorter mobilization times, support the implementation of ERACS protocols
to improve patient outcomes. This aligns with evidence showing that ERACS principles contribute to
reduced complication rates and increased patient satisfaction without compromising safety. Thus,
implementing ERACS protocols not only benefits patients through accelerated recovery and increased
satisfaction but also serves the healthcare system by potentially reducing costs and improving service
delivery efficiency. These findings encourage further integration of ERACS principles into obstetric care,
aiming to achieve better maternal and neonatal health outcomes. Future research should focus on prospective
studies examining the long-term effects of the ERACS protocol on maternal and neonatal outcomes.
Specifically, randomized controlled trials (RCTs) are needed to establish causality and minimize biases
associated with retrospective studies. Future research should also examine the impact of ERACS on diverse
patient populations, considering factors such as age, pre-existing conditions, and socioeconomic status to
assess generalizability.
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