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ABSTRACT

Objective: To report the experience developed in a Third Level Referral Center in performing a multifaceted intervention strategy
to reduce Caesarian Sections (CS) rate. A comparison of our results with the performance of the best Italian hospitals for number
of deliveries and CS has been performed.
Methods: A monitoring system was set up, based on a prospective collection of all deliveries from 2013 to 2017, according to
Robson’s classification. Data have also been collected retrospectively at a regional and national level to compare our results
to other institutions. The multi-approach intervention consisted of evidence based tools: process management, training, multi-
professionalism, development of planning and control systems, continuous monitoring, audit and feedback.
Results: The percentage of primary CS decreased from 26.71% in 2013 to 15.03% in 2017 (RR adjusted considering the regional
average: 0.87 in 2013; 0.57 in 2017, p < .001). A raise of 19.76% in the annual volume of deliveries was registered. Such
results have also been confirmed after comparing to the best performing Italian centers. From 2013 to 2016 the percentage of
primary CS decreased from 27.02% to 18.04% (RR adjusted considering the regional average: 1.04 in 2013, p > .05; 0.74 in 2016,
p < .001), while there was an increase in the annual volume of deliveries from 3,311 to 4,219.
Conclusions: Our study confirms that multifaceted interventions can strengthen a continuous quality and safety improvement
approach. This is of crucial relevance in the obstetric field and in the Italian country, where overall performance in CS needs to be
improved.
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1. INTRODUCTION
In the last few decades, specifically since 1970, a major
public health problem has been the continuous increase of
Caesarian Sections (CS) rates, both in the developed and
developing countries.[1]

In 1985, the World Health Organization (WHO) indicated

that a CS rate greater than 10%–15% was not justified for any
region of the world to ensure optimal maternal and perinatal
outcomes,[2] while some recent revisions support an optimal
global international CS rate of 19%.[3]

C-section is one of the most frequently performed surgical
procedures[4] and is one of those with greater impact for the
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National Health System[5] in terms of clinical inappropriate-
ness and waste of resources.[6]

According to the Organization for Economic Co-operation
and Development Data[7] - among European countries - Italy,
Poland, and Hungary have the highest CS rate (35.7%),
whereas Scandinavian nations have the lowest (Finland
15.8%; Norway 16.6%; and Sweden 17.0%). Among Italian
regions, Campania has the highest rate of CS (58.4%).

At the beginning of this phenomenon, the wide introduction
into clinical practice of cardiotocography (CTG) played a
crucial role in the increase of unnecessary obstetric inter-
ventions. It is now clear that CTG has well-documented
limitations, and it is necessary to be aware of these for safe
use of the technology. It has been demonstrated that CTG
analysis is subject to considerable intra- and inter-observer
disagreement, even when experienced clinicians use widely
accepted guidelines.[8–10]

Many studies have evaluated the ability of suspicious and
pathological CTGs to predict the occurrence of neonatal hy-
poxia/acidosis. It is recognized that hypoxia/acidosis has not
been documented shortly after a normal CTG tracing. On
the other hand, suspicious and pathological tracings have a
limited capacity to predict metabolic acidosis and low Apgar
scores, i.e. a large percentage of cases with suspicious and
pathological tracings do not have these outcomes.[11]

Moreover, continuous CTG was associated with a 63% in-
crease in cesarean delivery and a 15% increase in instru-
mental vaginal deliveries,[12] also due to its inappropriate
introduction and use into legal medical issues.

Possible causes for the increase of CS rates may also in-
clude progressive modifications in socio-demographic fac-
tors, as well as changes in the attitudes of health profession-
als towards legal medical issues and different approaches of

women towards pain and labor.

In the recent years, several approaches have been proposed,
and some of them introduced into clinical practice, in order
to reduce CS rate in those countries where an effort was
requested by the local health management system.

The method chosen by the WHO as the most appropriate
one to satisfy international and local needs is a classifica-
tion system of 10 classes of women admitted for delivery,
divided into five obstetric groups. This system is named by
its author as the Robson 10-Group Classification System (RT-
GCS) (see Table 1).[5, 13, 14] Since its introduction, RTGCS
has gained a wide acceptance, as it allows to compare inter-
institutional characteristics and behaviors in the same nation
and among different nations, and it helps to introduce and
promote easy-to-implement strategies to reduce CS rates.[15]

Moreover, the dictum “once a cesarean always a cesarean”
also partly contributed to the increase in the rate of cesarean
deliveries.[16] However, in the 1970s, some investigators be-
gan to reconsider this paradigm, and accumulated data have
since supported Trial of Labor after Caesarian (TOLAC) as
a reasonable approach in selected pregnancies.[17, 18] Rec-
ommendations favoring TOLAC were reflected in increased
Vaginal Birth after Caesarian (VBAC) rates (VBAC per 100
women with a prior cesarean delivery) from slightly more
than 5% in 1985 to 28.3% by 1996. Concomitantly, the over-
all cesarean delivery rate decreased from 22.8% in 1989 to
approximately 20% by 1996.[19] In 2010, the National Insti-
tutes of Health convened a consensus conference to examine
the safety and outcomes of TOLAC and VBAC as well as
factors associated with their decreasing rates. The National
Institutes of Health panel recognized that TOLAC was a
reasonable option for many women with a prior cesarean
delivery[4] and called on organizations to facilitate access to
TOLAC.[20]

Table 1. Robson 10-Group Classification System
 

 

Group Robson 10-Classification System  

Group 1  Nullipara, ≥ 37 weeks, single, cephalic presentation, spontaneous labour. 

Group 2 Nullipara, ≥ 37 weeks, single, cephalic presentation, induced labour or CS before labour. 

Group 3 Multipara, single, no previous CS, ≥ 37 weeks, cephalic presentation, spontaneous labour.  

Group 4 Multipara, no previous CS, ≥ 37 weeks, single, cephalic presentation, induced labour or CS before labour. 

Group 5 Multipara, previous CS, ≥ 37 weeks, single, cephalic presentation. 

Group 6 Nullipara, single breech presentation. 

Group 7 Multipara, single breech presentation. 

Group 8 Multiple gestation (with or without previous CS). 

Group 9 Singleton pregnancy, oblique or transverse lies (excluding breech, with or without previous CS). 

Group 10 Singleton, cephalic pregnancy, < 37 weeks (including previous CS). 
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In addition to this, recent evidences support the possibility
to offer women, in selected cases, external cephalic version
in case of breech presentation at term.[21]

In this scenario, in 2006, the Italian Region - Lazio -
where our institution Fondazione Policlinico Universitario A.
Gemelli (FPG) - IRCCS (Istituto di Ricovero e Cura a Carat-
tere Scientifico) - is located, introduced a list of performance
indicators based on quality standards. These indicators are
driven by strong clinical recommendations and aim to ensure
the quality of health care organization, improving safety of
care and helping health managers to understand how change
occurs, in order to develop strategies that lead to innova-
tion.[22]

A systematic review of the effectiveness of strategies adopted
to reduce CS rate has shown that it can be safely reduced
through multifaceted interventions that involve health work-
ers in analyzing and modifying their practice, taking into
account the clinical practice guidelines (CPGs).[23]

Starting from March 2013 and still ongoing, FPG defined and
implemented a multifaceted intervention of change manage-
ment to reverse a national and global inclination to perform
CS to guarantee more safety in deliveries. The aim of this
study is to evaluate such an intervention on the CS trend
between 2013 and 2017. In addition, we seek to compare
our results with the performance of the best Italian hospitals
on number of deliveries and CS rates, by adjusting for case
complexity.

2. METHODS

To perform the analysis, data were collected from different
sources at a local, regional and national level.

Locally, a prospective collection of all deliveries and a strati-
fication of deliveries in 10-classes Robson classification as-
signed by a gynecologist working in the obstetric area, have
been performed, building up a hospital monitoring system
starting from 2013 (see Figure 1).

Figure 1. Primary CS adjusted rate and admittances for delivery in FPG IRCCS
Educational interventions and protocols
a. Introduction of External Cephalic Version (ECV) protocol
b. Professional training on Critical Pathways
c. Introduction of Oral Misoprostol in pre-labor rupture of membranes
d. Management of Obstetrical counseling before delivery and after a Cesarean section (TOLAC protocol)
Structural intervention
e. Emergency Area dedicated to Pregnancy
f. Turnover of the workforce in the Delivery Area
g. New leader in the role of the Obstetrician midwifery
h. 24h presence of midwives in High Risk Pregnancy Unit
Organizational intervention
i. Implementation of the Clinical Pathway (C.P.) and multidisciplinary team
j. Monitoring System on Robson Groups, Audit and Feedback
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At a regional level, data on deliveries and primary CS
were retrospectively collected using P.Re.Val.E (Regional
Evaluation Program, Programma Regionale Valutazione Es-
iti) web site (http://95.110.213.190/prevale2018/i
ndex.php) based on the regional Structure Information Sys-
tems (HIS) database. The P.Re.Val.E. information system
enrolled all discharged women that had a delivery in any
structure within Lazio region between January 1st, 2013

and December 31th, 2017 (DRG 370-375, or ICD-9-CM
primary or secondary diagnosis related group V27.xx or
640.xy-676.xy were y = 1 or 2, or procedure code 72.x, 73.2,
73.5, 73.6, 73.8, 73.9, 74.0, 74.1, 74.2, 74.4, 74.99, see Ta-
ble 2). All deliveries were selected using Diagnosis-Related
Groups (DRGs), diagnosis, and procedure International Clas-
sification of Diseases, Ninth Revision, Clinical Modification
codes (ICD-9-CM).

Table 2. DRG and ICD-9-CM primary or secondary diagnosis related group
 

 

Codes    Description 

370-375 C-section or vaginal delivery 

V27.xx Outcome of delivery 

640.xx-648.xx Complications mainly related to pregnancy 

650.xx-659.xx Normal delivery, and other indications for care in pregnancy, labor, and delivery 

660.xx-669.xx Complications occurring mainly in the course of labor and delivery 

670.xx-677.xx  Complications of the puerperium 

72.x, 73.2, 73.5, 73.6, 73.8, 73.9, 74.0, 

74.1, 74.2, 74.4, 74.99  
Obstetrical procedures 

 

The extracted codes were assigned for each patient by a
physician working into the obstetric area, considering the
medical records of the clinical chart at the time of patient
discharge. More detailed information on the exclusion crite-
ria used for the selection of the cohorts are available on the
P.Re.Val.E. web site (http://95.110.213.190/prevale
2018/Main/protocolli/pro_37.pdf).

At a national level, to analyze the same indicators on the
best performing Italian Hospitals by adjusting for case
complexity, the PNE (National Evaluation Program, Pro-
gramma Nazionale Esiti) data base was investigated. More
detailed information on the exclusion criteria used for the
selection of the cohorts are available on the PNE web site
(http://pne2017.agenas.it/). The best Italian hospi-
tals in the Obstetric Area have been chosen among Teaching,
Hospital Trust, and other Third Level Referral Centers with
over 600 beds.

The multi approach intervention consisted on evidence based
tools (process management, training, multi-professionalism
and multidisciplinary, development of planning and control
systems, process monitoring, audit and feedback). Global
awareness on C-section reduction and a new leadership
to steer the change management were introduced in 2013.
Institutional guidelines to improve quality and safety in
deliveries were then defined and implemented since 2014.
They addressed several quality and safety topics, form out-
patient care to post-partum follow up. In particular, an
updated interpretation of intrapartum CTG was introduced

based on the algorithm proposed by Clark et al. in 2013.[24]

This specific intervention gave clinicians the possibility to
evaluate CTG tracings using an easier classification of CTG
patterns (http://intranet.policlinicogemelli.it
/download/lg-004_linee-guida-interne-sulla-n
ascita_19062014-2/?wpdmdl=36452).

To evaluate its impact on care, a monitoring and feedback
system based on the Robson classification has been imple-
mented. In addition, monthly clinical audit meetings were
systematically performed from March 2013. Since then, mul-
tiple protocols and interventions have been introduced and
implemented in order to reduce C-section rate, such as Exter-
nal Cephalic Version in selected cases of breech presentation,
Trial Of Labor After C-Section in selected cases, the use of
oral Misoprostol for induction of labor in pre-labor rupture
of membranes (Gazzetta Ufficiale n. 261 November 10, 2014
- Agenzia Italiana del Farmaco), and the reinforcement of the
Obstetric Area with gynecologists exclusively dedicated and
fully trained into the obstetric field, according to the change
management tools.

Each multifaceted intervention was implemented by a multi-
disciplinary team, where healthcare managers, obstetrics,
midwives, anesthesiologists and neonatologists actively par-
ticipated in a shared path, suitable for our institution, after
applying scientific evidence.

All clinical and administrative interventions adopted from
2013 to reduce CS rate and improve health care assistance
have been evaluated and listed as shown in Figure 1.
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3. RESULTS
Between 2013 and 2017 the frequency of primary CS de-
creased from 26.71% to 15.03%. This decrease in CS rate
involves deliveries classified according to Robson classes

with a lower clinical risk (e.g., Robson Group 1, which was
associated with lower risk of potential complications peri-
partum; albeit with a lower rate, such a decrease was also
registered among Robson Group 2a) (see Table 3).

Table 3. Cesarean delivery reduction in Robson Classes 1 and 2a
 

 

 2012 2013 2014 2015 2016 2017 

N patients Class 2A 269 583 701 841 1,003 1,001 

% CS 18.6 29.7 31.2 17.8 14 13.7 

N patients Class 1 951 663 869 812 802 631 

% CS 24.9 17.5 15.2 11.0 10.1 8.6 

 

In the meanwhile, the annual volume of deliveries raised
of 19.76% – from 3,300 to 3,952 (RR – Relative Risk - ad-
justed considering the regional average: 0.87 in 2013 with
a p-value < .001; 0.57 in 2017 with a p-value < .001) (see
Figure 1). Such a trend was also confirmed by comparing
data on deliveries and primary CS with the most performing

Italian hospitals from 2013 to 2016 (see Tables 4-5). In the
interval time considered, the percentage of primary CS de-
creased from 27.02% to 18.04% (RR adjusted considering
the regional average: 1.04 in 2013 with a p-value > .05; 0.74
in 2016 with a p-value < .001), while there was an increase
in the annual volume of deliveries – from 3,311 to 4,219.

Table 4. Admittance for delivery according to PNE data among the best performing Italian hospitals in the Obstetric Area
 

 

Structure 2013 2014 2015 2016 

Structure 1 7,714 7,497 7,260 7,052 

Structure 2 6,245 6,130 6,210 5,906 

Structure 3 4,373 4,339 4,449 4,441 

Structure 4 3,749 3,909 4,134 4,235 

Fondazione Policlinico A. Gemelli IRCCS 3,311 3,832 4,023 4,219 

Structure 6 3,635 3,776 3,645 3,565 

Structure 7 3,585 3,452 3,427 3,348 

Structure 8 3,530 3,544 3,626 3,234 

Structure 9 3,472 3,356 3,208 3,115 

Structure 10 2,493 2,585 2,672 2,695 

 

Table 5. Primary CS adjusted rate according to PNE data among the best performing Italian hospitals in the Obstetric Area
 

 

Structure 2013 2014 2015 2016 

Structure 1 7,714 7,497 7,260 7,052 

Structure 2 6,245 6,130 6,210 5,906 

Structure 3 4,373 4,339 4,449 4,441 

Structure 4 3,749 3,909 4,134 4,235 

Fondazione Policlinico A. Gemelli IRCCS 3,311 3,832 4,023 4,219 

Structure 6 3,635 3,776 3,645 3,565 

Structure 7 3,585 3,452 3,427 3,348 

Structure 8 3,530 3,544 3,626 3,234 

Structure 9 3,472 3,356 3,208 3,115 

Structure 10 2,493 2,585 2,672 2,695 
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4. DISCUSSION

Our study showed a progressive reduction in the primary
CS trends. Such a result bucks the trends of an increasing
number of deliveries. We believe that a multifaceted change
management approach played a crucial role in determining
such improvements in clinical and obstetric care.

Interventions to address the main determinants of cesarean
sections rates have been previously classified utilizing a
combination of maternal, obstetric and organizational vari-
ables.[25] Among these variables, physicians and their clini-
cal behavior, as well as refund rates, play an important role in
the Italian healthcare system, where appropriateness and uni-
versal coverage orient the distribution and the organization
of the delivery system.

In our hospital it was evaluated that, through such multi man-
agement interventions and with the reduction of CS rate, an
overall saving of about 400.000 euros has been achieved in
the last two years.

It is important to underline the usefulness of the introduction
of monitoring, audit and feedback together with updating
meetings on guidelines, in particular those regarding the
interpretation of CTG and the periodic revision of clinical
cases ended with caesarian section.

Multi-disciplinary, multi-professional and trans-professional
approach were guaranteed in all phases of the interventions:
from priority setting to definition, from implementation to
final appraisal.

In addition to this, the central role of the obstetric leadership
allowed to ensure quality in health care and in coordination
of all health professionals. This has also been possible af-
ter the introduction into the delivery room of gynecologists
exclusively dedicated to the obstetric field, while midwives
gained autonomy in managing low-risk cases. Moreover,
oral misoprostol introduction in November 2014 brought to
an evident improvement in the obstetric assistance and out-
comes in those patients that needed induction for pre-labor
rupture of membranes.

All these multifaceted interventions brought to fast improve-
ment in health care into the obstetric field in our institution,
according to what is reported in the literature.

In fact, all the interventions in our study were likely to show
their robustness: a systematic review of the effectiveness
of strategies for reducing CS has shown that CS rate can
be safely reduced through multifaceted interventions that
involve health workers in analyzing and modifying their
practice, taking into account the CPGs.[26] Educational in-
tervention projects with health professionals have recently

been implemented in Spain and Canada with the aim to de-
crease the number of preventable CS, leading to improved
quality and patient safety. The projects hypothesize that poor
adherence to CPGs plays a key role in the rising CS rate.[27]

The need to implement strategies to reduce CS rate started
to arise in the 80’s. Some authors proposed a program that
included a stringent requirement for a second opinion, objec-
tive criteria for the most common indications for cesarean
section, and a detailed review of all cesarean sections and of
individual physicians’ rates of performing them.[28] These
authors demonstrated that an initiative within an obstetric
department can reduce CS rates substantially without ad-
verse effects on the outcome for mother or infant. Moreover,
a cluster randomized controlled trial of 149.276 deliveries
conducted in 36 hospitals in Latin America, where the CS
rate is high, tested the hypothesis that a hospital policy of
mandatory second opinion, based on the best existing scien-
tific evidence, reduces the hospital caesarean section rate by
25%, without increasing maternal and perinatal morbidity
and mortality.[29] In 2007, a meta-analysis of evidence-based
strategies for reducing caesarian section rate including 10
studies, already highlighted that audit and feedback, qual-
ity improvement, and multifaceted strategies are effective
in changing clinical practice and reducing caesarian section
rates.[23]

Some limitations of this study must be acknowledged. One
limitation is the partial retrospective collection of cases, but
we believe that the large number of cases (19,000 deliveries
from 2013 to 2017) and the clear evidence of reduction of
CS rate (from 44% in 2013 to 34.7% in 2017) can reappraise
this limitation.

In addition to this, describing association between exposure
and outcome, without determining direct causation, is a lim-
itation. Consequently, it is not possible to conclude that
the multifaceted intervention or its sequence by itself led to
a better outcome. Furthermore, content validity could be
improved by adding qualitative indicator, such as patient’s
perspective, to assess improvements from multiple angles,
as reported by Ansmann et al.[30] These improvements are
foreseen, but should still be implemented in our hospital mon-
itoring system by introducing other metrics such as quality
of life or functional status assessment.

As for the evaluation measures, in our study the national
performance framework adopted in Italy according to PNE’s
was considered. Unfortunately, we could not adopt more
detailed tools to examine the relationship between individual
socioeconomic level, demographic factors and the utilization
of a specific package of maternal health services, as Ander-
sen’s behavioral model of health service proposes.[31] In
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fact, the Italian performance PNE database output does not
provide this type of information (e.g. age, education level
attainment, region of residence, type of place of residence,
religion, marital status and number of children ever born).

On the other hand, we can consider as indirect quality in-
dicator the increase in the number of deliveries from 3,255
in 2013 to 3,910 in 2017 with a peak of 4,148 deliveries in
2016.

Even considering the limitations of this cross-sectional study,
our research is one of the first in Italy to evaluate the impact
of a multi approach intervention to reduce the rate of unneces-
sary cesarean sections in a Third Level teaching hospital, and
to demonstrate that such a reduction would match with an

increase in the overall rate of births. Moreover, it is possible
to underline how the introduction of the internal guidelines
has been followed by a relevant decrease in primary CS, with
obvious positive effects under the socio-economic profile.

In conclusion, this study shows how multifaceted interven-
tions can strengthen the results achieved according to a con-
tinuous quality improvement approach that is crucial to guar-
antee safer and more effective care into the obstetric field,
especially in a country, like Italy, whose overall performance
in CS needs to be improved.
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