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ABSTRACT

Background: Maternal and neonatal health requires skilled care and evidence-based
practices to minimize morbidity and mortality. Effective clinical and nonclinical
interventions, infrastructure, and trained professionals ensure high-quality care.

Cloudnine Hospital Network (CHN) has strategically reduced Length of Stay (LoS)

resulting in cost reduction.

Objective: This retrospective study aimed to identify factors influencing LoS after
delivery at the CHN to optimize postpartum care in India.

Methods: Data from CHN hospital records (January 2007 - 2023, covering 156000
deliveries, were analyzed for LoS associated with normal vaginal and cesarean deliveries.

Results: The mean LoS was 2.67+1.65 days. Normal vaginal and cesarean deliveries
had mean LoS of 2.63+1.41 days and 2.75%2.08 days, respectively. The LoS was
shorter than the national averages with over 80% discharged by the second and third
days post-delivery.

Conclusion: Risk assessment and post-natal care must balance with functional
recovery and resource utilization. The LoS should be individualized based on health,
caregiving capabilities, and follow-up access. Enhanced recovery programs, like the
Monarch Centre model, have notably reduced LoS, particularly for cesarean deliveries.
Innovative post-discharge support through telemedicine and outpatient clinics
complements high-quality, evidence-based practices, essential for improved maternal
outcomes with shortened LoS.
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Introduction

Meaningful gains in maternal and neonatal outcomes
can be obtained by extending high-quality care with
appropriate risk assessment. Such care is necessary to
ensure that mothers survive pregnancy and childbirth
with minimal injuries and disabilities; this is necessary
for the overall health and well-being of the mother
and baby. Currently, the global maternal and neonatal
mortality rates are about 223 deaths per 100,000
live births' and 18 deaths per 1000 live births,?
respectively. Many of these deaths are preventable,
especially in low- and middle-income countries
(LMIC:s), where the burdens of adverse maternal and
neonatal outcomes are especially high. The maternal
and neonatal mortality rates in India are 97 per
100,000 live births® and 25 per 1000 live births,*
respectively.

There is a need to ensure that skilled care and evidence-
based practices are provided to restrict preventable
maternal and newborn morbidity and mortality.
Providing this quality of care requires the effective use
of clinical and nonclinical interventions, strengthened
infrastructure, and optimal skills and attitudes in
healthcare providers.® The following thematic areas
have been outlined as being of high priority for the
highest impact on maternal and newborn care:® (a)
labor monitoring and essential newborn care; (b)
management of preeclampsia, eclampsia, and their
complications; (c) management of postpartum
hemorrhage; (d) management of difficult labor with
appropriate medical interventions; (e) newborn
resuscitation; (f) management of preterm labor,
birth, and appropriate care of preterm babies; and (g)
management of maternal and newborn infections.

Adequate length of stay (LoS) allows for the
monitoring and management of postpartum
complications and provides the necessary support.
However, increased LoS is associated with an increase
in the cost of services.” Therefore, understanding the
relationship between LoS and optimal outcomes is
crucial for healthcare providers, policymakers, and
researchers seeking to improve the quality of maternal
and neonatal care, especially in resource-constrained
settings. The LoS is a conveniently available indicator
that reflects hospital activity and provides an indirect
estimate of resource consumption and efficiency.®*

The rates of cesarean deliveries worldwide have
increased almost three-fold in the last decade (from
7% (in 1990 to 21% in 2021), and are estimated to
increase to 29% by 2030."° Cesarean deliveries are
more prone to complications and extended hospital
stays than vaginal deliveries.””'"'> However, with the
adoption of enhanced recovery after surgery (ERAS)
programs, the LoS can be reduced considerably
without an increase in hospital readmission.”®™*
Nevertheless, further investigations of postoperative
care, especially focusing on the optimal LoS and
successful implementation of the ERAS program, are
much needed.

Materials and Methods

Study design: This was a retrospective study
conducted using data collected from hospital records
at the Cloudnine Hospital Network (CHN) between
January 2007 to January 2023. The data was collected
across 29 branches of the CHN in India.

Since this was a review of
retrospective data without patient identification data,

ethical approval was not required for this study.

Fthics statement:

Delivery protocols: The following steps were followed
at all CHN hospitals, which offer 2 nights and 3 days
package for both NVD (normal vaginal delivery) or
LSCS (lower segment cesarean section):

1) All pregnant women were educated about labor,
delivery, and recovery (LDR) through antenatal
classes.

2) Women who underwent LSCS or NVD were
encouraged to walk within 4 to 6 hours after
delivery to promote early mobilization.

3) All babies were checked by an experienced
pediatrician or neonatologist at birth.

4) All mothers were seen by a physiotherapist and
lactation consultant soon after admission to the
hospital.

5) Babies were encouraged to breastfeed within 30
minutes of birth irrespective of whether they were
delivered by NVD or LSCS.

6) Physiotherapists supervised the early mobilization
of all mothers in the first 24 hours after delivery
and post-natal exercises were begun in the first 24
hours itself.

Results
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There were 156,000 deliveries between January 2007
to January 2023, of which 95,160 (61%) were LSCS
deliveries and 12,720 (8.2%) were instrumental
deliveries (forceps and vacuum extraction for various
maternal indications); the remaining were NVDs.
Of these, 1248 cases (0.8%) had LoS >3 days (up
to 5 days) due to maternal hypertension (either
pregnancy-induced hypertension (PIH) or essential
hypertension), cardiac diseases, or maternal fever. All
others were discharged after 2 nights and 3 days. All
cases were followed up for consultations with a senior
obstetrician within a week of discharge.

Only 3 maternal deaths have occurred (maternal
mortality rate [MMR] is 2 per 100,000). For babies
delivered after >28 weeks of gestation, the survival
rate is 99.8%. The neonatal mortality rate is 2 per
1000 live births, indicating high survival. Postpartum
infection rates were 0.6%, which is much lower than
the 5%—7%, which is the reported rate in the US.'®
Pelvic floor damages were virtually nil and 95% of the
mothers were successfully breastfeeding at the time
of discharge. The CHN is the only hospital chain
from Asia to be part of the VON (Vermont Oxford
Network).

The mean LoS for all deliveries was 2.67+1.65 days
(data from November 2022 to April 2023). The mean
LoS for normal and cesarean deliveries were 2.63+1.41
days and 2.75+2.08 days, respectively. A comparison
of the LoS at CHN with those from other published
studies is provided in Table 1. The percentages of
patients staying in the hospital for different durations
of time are provided in Figure 1. A comparison of the
data on LoS at the CHN with those from a nationwide
study by Kumar ez 4/. (2020) is provided in Table 2.

Table 1: The average length of stay (LoS; in days)
reported by different studies

Study ('j\lecl)irvrgf; Cdfiﬁ,r:;n Study area
Hassan et al., 2022 - 2.7 Eastern Sudan
Federspiel et al., 2020 - 2.7 us
Kumar et al., 20207 21 8.6 India
Campbell et al., 2016 1.3-6.6 | 2593 92 countries
Kruse et al., 2020" - 2.4 Denmark
Acharya, 2016% 4 7 Nepal
Cloudnine Hospital Network 2.63 2.75 25 sites (India)

Table 2: Proportion of patients (%) with different lengths
of stay (LoS): A comparison of nationwide data
with CHN data

Normal Cesarean Total
z
3 o L ) 2 o 2
wn || 2| Z|=2|2|Z|=2| 2|2
S a a (&) a a o a o o
0 [234]1192| 04 | 67 | 43 | 06 | 212|128 | 04
1 226 | 246 | 47 | 56 | 35 | 36 | 203 | 15 | 44
2 | 188 203|433 43 | 3.0 | 344|169 | 128 | 40.6
3 [251]208|422| 63 | 86 [508 | 226 | 156 | 44.8
4 30 | 45 | 71 | 46 | 84 | 82 | 32 | 62 | 74
5 26 | 48 | 1.3 [ 100183 | 16 | 36 | 107 | 14
6 08 [ 12 | 04 | 78 | 91 [ 04 | 17 | 46 | 04
7 20 | 28 | 0.2 | 363|316 | 02 | 65 [ 152 ] 0.2
>7 | 18 | 18 | 04 [ 185|133 | 02 | 40 | 68 | 0.3

Nationwide data were gathered from the study by Kumar et al., 2020.”
CHN: Cloudnine Hospital Network; LoS: Lengths of stay.

Figure 1: Percentages of women (normal/Cesarean /total)
with different lengths of stay (LoS) at the Cloudnine Hospital
Network (CHN).

Comments
a. Principal findings

The Cloudnine Hospital Network (CHN) has adopted
a protocol-driven ERAS program for maternal and
neonatal care as indicated above. This has not only
helped reduce maternal and neonatal morbidity
and mortality but has also helped in reducing the
costs involved in childbirth. The percentages of
patients with different LoS are highly variable in the
nationwide data. However, >80% of patients at the
CHN were discharged on the second and third days

after hospitalization.
b. Results in the context of what is known

In addition to the several factors that affect the
functional recovery of the mother and newborn,
hospital characteristics (e.g. capacity constraints) also

affect the LoS.?! Although the LoS varies considerably
across countries, the determinants affecting the LoS
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can be segregated into the following categories:'**?

(a) patient characteristics; (b) clinical caregiver
characteristics; (c) social or family environment
characteristics; and (d) characteristics of the healthcare
system. There is a lack of data from LMICs regarding
the LoS after childbirth, as most studies in this field rely
on data from high-income countries.”® Despite scarce
data, some patterns regarding the LoS are apparent
in LMICs; for example, lower literacy levels, rural
locations, and lower economic status are positively
associated with shorter LoS after hospitalization for
childbirth and this pattern is likely driven by a lack
of awareness and unaffordability of care.” Although
the mean LoS after childbirth is longer in private
health facilities than in public health facilities for
normal deliveries, for cesarian deliveries, the mean
LoS is more extended in public health facilities than
in private health facilities. This could be because of
the higher occurrence of complications in cesarean
cases in public health facilities than in private health
facilities.

c. Clinical implications

Postpartum complications after cesarean deliveries
are of significant concern for healthcare services.
A thorough assessment is required to optimize the
LoS to ensure a balance between functional recovery
and resource usage. While a very short stay may
not give caregivers sufficient time to detect and
treat complications, longer stays expose postpartum
women and neonates to higher risks of nosocomial
infections, sleep disturbances, or poor infant-feeding
support.”® Another critical motivating factor for
shorter postpartum stays is cost.** Although the LoS
for postpartum women and neonates has progressively
declined over the past decade,® the existing guidelines
from different countries indicate that physical and
psychosocial risk factors should be thoroughly
considered before early discharge.®® Therefore, the
LoS after a cesarean section delivery will not only
include the time required to recover from the surgery
but also the time required to adapt to parenthood.*

The data also reveals that the extension of LoS after a
risk assessment has facilitated the delivery of quality
care to those in need. Appropriate risk assessment
and post-natal care need to be examined before
considering early discharge.*®*® The practices adopted
for the appropriate management of pregnancy-related

complications, newborn care, and management of
maternal and newborn infections show encouraging
results.® Such practices, as applied at the CHN have
limited maternal (2 per 1,00,000) and neonatal (2 per
1,000) mortality rates. The LoS should be evaluated
based on the distinctive characteristics of the mothers
and their infants.*® Adequacy and access to appropriate
follow-up care are also essential. Standardized
processes, such as predischarge checklists, have been
proposed to facilitate the uniform implementation
of hospital discharge procedures after birth.?® The
discharge readiness should be assessed based on
an assessment of maternal and neonatal health, the
family’s caregiving capabilities, and the availability of
follow-up care.?®

d. Research implications

Early discharge with an individualized follow-up
program has shown promising outcomes for both the
mother and newborn.?**® At-home visits by healthcare
professionals can enhance patient satisfaction and
outcomes.’’ However, such an approach is limited by
the cost and increased need for trained professionals.
Models, such as the Monarch Centre model, have
been proposed and implemented to reduce postnatal
LoS for mothers and newborns.?* This model provides
access to a community-based postpartum clinical
care service, where women and newborns receive
multidisciplinary care in an outpatient clinic during
the first month following hospital discharge after
delivery. Marked reductions in LoS were observed
in this model, especially among women who had
undergone cesarean delivery. Although reductions
in the incurred costs have been the major focus of
programs that aim to shorten LoS, the importance
of patient experience and population health have
also been highlighted.?® Stafling and financial models
for hospitals have shown that a reduction in the LoS
results in less than proportionate savings in hospital
cost due to the maintenance of contingent bed and
staff capacity.® Models should include measures for
ensuring monitoring of postoperative safety and
promote continuity of standard postpartum care
in outpatient clinics.**> Women’s reproductive care
accounts for a considerable portion of hospitalization
in India.** Measures to reduce the LoS in this group
have the potential to translate to a high impact on the
healthcare system. Women requiring larger abdominal
incisions in cesarean delivery have benefitted from
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measures to promote enhanced recovery via ERAS
programs.’* Other approaches for post-discharge
patient support, such as the use of videoconferencing
or mobile phone applications, have also been
evaluated in this context.*® Hospital readmission rates
before and after the implementation of the ERAS
program can be an essential indicator of the success
of such programs.?® If adequate continuity of care is
provided in outpatient settings, hospital readmission
can be reduced. However, specific subgroups, such
as the mothers of late preterm infants, may require
additional support, necessitating more personalized
approaches to early discharge.

e. Strengths and limitations

This study benefits from the large dataset collected
across the multiple centers of the CHN. It evaluates
the impact of the enhanced recovery program
implemented at the CHN, providing valuable
insights into its effectiveness in Indian settings. While
the study offers significant insights, its retrospective
design may introduce bias, and its findings may not
be easily generalized beyond the CHN. The short
follow-up period post-discharge may also provide an
incomplete picture of long-term outcomes. External

validation in a diverse healthcare setting can enhance

the applicability of this study.
f. Conclusion

Delivering high-quality care and using evidence-
based practices, are both essential for improving
maternal and newborn outcomes. This
highlights several areas for optimizing care, focusing
on critical interventions that can have the highest
impact.  Postpartum  complications  following
cesarean deliveries and risks associated with extended
hospitalization must be taken into consideration when
deciding on an optimal LoS. In this context, ERAS
programs have shown promising results in improving
postpartum care, reducing LoS, and enhancing patient
satisfaction.
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