WHO EMRO | Taxonomy of effective strategies to reduce unnecessary caesareans: a systematic review

PDF version

Leila Eslambolchi,’ Ali Mohammad Mosadeghrad,? Sara Taheri' and Mahnaz Afshari®

1Health Management and Economics Department, School of Public Health, Tehran University
of Medical Sciences, Tehran, Islamic Republic of Iran.2Health Economics and Management
Department, Health Information Management Research Centre, Tehran University of Medical
Sciences, Tehran, Islamic Republic of Iran (Correspondence to: Ali Mohammad Mosadeghrad:
mosdeghrad@yahoo.com). 3Department of Health Service Management, School of Health
Management and Information Sciences, Iran University of Medical Sciences, Tehran, Islamic
Republic of Iran.

Abstract

Background: The increasing trend in unnecessary caesarean sections has caused maternal
and neonatal health concerns worldwide. Various medical and non-medical interventions have
been designed and implemented to reduce caesarian section overuse. However, their efficacy
is questionable.

Aims: This study aimed to identify and classify effective interventions to reduce unnecessary
caesarian sections.

Methods: We searched EMBASE, MEDLINE, Web of Knowledge and Scopus databases for
articles, using appropriate search strategies, up to 2 June 2020. Overall, 7951 identified articles
were screened and assessed using a valid quality assessment checklist. Finally, 109 eligible
studies were included in this review. Thematic content analysis was used to identify and classify
the effective interventions.

Results: Overall, 188 effective caesarian section reduction measures were identified. They
were categorized into 45 actions, 16 intervention groups and 6 WHO building blocks, including
“governance and leadership”, “financing”, “health workforce”, “medical products and

technologies”, “information” and “service delivery”. Using qualified and competent staff,
intra-partum services, and oversight were the most commonly applied interventions to reduce
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unnecessary caesarian sections.

Conclusions: A taxonomy of effective strategies to reduce unnecessary caesarian sections
was developed in this study. A holistic approach is crucial to addressing the new epidemic of
unnecessary caesarian section. Multiple interventions based on the underlying causes of
caesarian section overuse should be designed and implemented at local and global levels.
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Introduction

Caesarean section (CS), the surgical mode of birth, was introduced to save the lives of mothers
and infants, and having access to this procedure is a vital part of comprehensive emergency
obstetric care (1). According to the World Health Organization (WHO) statement of 1985, a CS
rate of 10—15% at the population level is accepted and there is no justification for having more
CSs in any region in the world (2). The WHO readdressed this issue due to the controversy on
the optimum CS rate in 2015 and emphasized that a rate greater than 10% had no benefit for
reducing maternal and neonatal mortality. Considering the potential risks, it was strongly
recommended to restrict performing the procedure to medically indicated reasons and applying
appropriate interventions to prevent unnecessary CSs.

Moreover, more research has been called for to investigate the immediate and future effects of
CS on health (3). However, the global figures show an increasing trend worldwide. The average
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CS rate rose from 6.7% in 1990 to 21% in 2015, with a 3.7% average annual increase from
2000 to 2015 (4). The WHO experts estimated that a third of CS procedures, about 6 million
worldwide each year, were unnecessary in 2010 (5).

A variety of reasons, from health system-related issues to health care user’s concerns, affect
the rising trend of CS (6). Fear of labour pain or assumed damage to the body and baby or even
the temptation of choosing the baby’s date of birth are some reasons for a women to request
CS (7,8). In addition, private practice, defensive medicine, financial incentives and convenience
induce physicians to perform more CSs (9). Generating revenues for hospitals, financial
reimbursements and quality of maternity services are some of the reasons rooted in the health
system (9).

There is robust evidence that costly unnecessary CSs (5) are associated with increased
maternal and neonatal mortality and morbidity. More surgical complications, hospital
readmissions and problems in subsequent pregnancies such as uterine rupture, abnormal
placentation, ectopic pregnancy, stillbirth, and preterm birth have been reported after a CS
(9,10). Surgically born babies are more prone to neonatal death and neonatal intensive care
unit (NICU) admissions due to serious complications. They might also suffer from short-term
health risks like altered immune development, allergy, atopy, asthma, and reduced intestinal gut
microbiome diversity and long-term risks such as type 1 diabetes, asthma, overweight and even
cognitive and educational problems (10).

Target 3.1 of the United Nations Sustainable Development Goals asks states to reduce their
maternal mortality ratio by 2030 (11). Obviously, preventing unnecessary caesareans would
protect women and babies from the adverse effects of this surgical procedure. Various
strategies have been introduced and applied worldwide to combat the epidemic of unnecessary
CS. There have been some systematic reviews on solo interventions such as continuous
support during childbirth (12) or controlling mothers’ fear of labour (13). Valuable studies on
antenatal and intrapartum interventions (14) and nonclinical interventions (15) have been
published in recent years too, which have provided robust evidence for designing caesarean
reduction strategies. However, considering the complex and complicated nature of CS overuse,
a holistic approach is needed to control the increasing trend worldwide.

The 6 building blocks of the health system, governance and leadership, financing, health
workforce, medical products and technologies, information and service delivery (16), should be
considered in any comprehensive health related plan. Hence, this study aimed to identify
effective interventions to reduce unnecessary caesareans and classify them using the WHO 6
building blocks framework.
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Methods

This was a systematic review of studies. It followed the Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses (PRISMA) guideline (17). Studies were searched
systematically, identified, screened and reviewed. We systematically searched 4 electronic
databases, EMBASE, PubMed (MEDLINE), Web of Knowledge and Scopus, and 2 search
engines (Google scholar and Google) to identify relevant articles published up to 2 June 2020.
The PICO (population, intervention, comparison, and outcome) search strategy tool was used to
develop an effective strategy. English language original quantitative studies in which the
participants were pregnant women, with any intervention aiming to decrease caesarean or
increase vaginal births and with statistically significant results were included in this study. The
search strategy involved 3 components (caesarean, reduction and strategies). In addition,
medical subject headings (MeSH) terms were used. Table 1 shows the search strategy in the
PubMed database.

The initial search identified 7951 articles. After deleting duplicates, initial assessment of 7682
titles and abstracts was done by screening them against the inclusion and exclusion criteria by 2
researchers (all by LE and 20% by ST). Disagreements were resolved through discussion or by
consulting a third reviewer (AMM). Then, the quality of articles was assessed using a quality
assessment checklist (18). This tool evaluates the quality of articles in 5 areas (literature review
and identification of research gaps, research questions and design, population and sampling,
data collection and capture, and analysis and results). All articles were scored on a 4-point
Likert scale: 0 (not present/not reported), 1 (present but low quality), 2 (present and midrange
quality) and 3 (present and high quality). Each article was rated independently by 2 researchers
and disagreements were resolved through discussion or by consulting a third reviewer if
necessary. Those articles with a core of > 10 out of 15 were included in this study. Ultimately
109 studies were eligible

(Figure 1).

A data extraction form covering the authors’ names, publication year, country, research method,
sample size, interventions, results and article quality scores was used in this study. Thematic
content analysis was applied for data analysis. First the interventions were read and data were
coded according to their content. Then, similar codes were grouped into themes called actions;
similar actions were grouped as intervention groups. Finally, similar interventions were grouped
and classified under the WHO 6 building blocks.

Results
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Overview

One hundred and nine (109) original quantitative studies employing observational (75.2%),
experimental (22.9%) and quasi-experimental (1.8%) methods were included in this review.
They were published from 1988 to 2020, mostly 2010—-2020 (70%). The majority of studies were
carried out in the United States of America (USA) (29%), followed by the Islamic Republic of
Iran (11.2%) and Canada (8.4%). Considering the WHO regions, these studies were conducted
in the Americas (41.3%), Europe (23.9%), Western Pacific (17.4%), Eastern Mediterranean
(11.9%), Africa (3.7%) and South-East Asia (1.8%) regions. A descriptive summary of the
studies is presented in Table 2.

Overall, 188 codes (measures) were identified and classified into 45 effective actions to reduce
unnecessary CSs. These actions were grouped into 16 intervention groups and finally classified
into the WHO 6 building blocks ( Table 3 ). The most commonly used interventions were: using
qualified and competent staff (17.4%), intra-partum services (14.1%) and oversight (13.7%).
The interventions reported in the articles we reviewed for this study are summarized in

Table 4

and some examples are described below.

Governance and leadership

Legislation, policy-making, planning, promotion, oversight and leadership interventions were
classified as subgroups of the governance and leadership building block. Laws and regulations
enforced the reduction of unnecessary CSs in some countries. In Texas (USA), a law was
passed to eliminate Medicaid payment for early elective deliveries in 2011; this was followed by
Georgia, Michigan, New Mexico, New York and South Carolina in 2013 (19). In China, rules and
regulations were also applied to control caesarean delivery on maternal request, and obliged
providers to encourage mothers to choose vaginal delivery (20).

Policy-making, including setting goals and defining policies, was also employed. In North
Carolina, a target of 28.5% reduction in CS (27.9% to 21.7%) for nulliparous women with a term,
singleton pregnancy and vertex presentation was set in 3 hospitals in 2015. The hospitals
achieved a 19.7% CS rate, beyond the established goal (21). National and provincial policies
were established in some countries such as the Normal Delivery Promotion Plan in the Islamic
Republic of Iran (22) and the Healthy Texas Babies initiative in the USA (19).

Planning included designing different models of care, quality improvement or patient safety
programmes. The community-based model for continuity of care (23) and the team-based
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shared-care model (24) were successful in reducing caesareans in Australia and Canada. The
Lean Six Sigma technique was adopted in Tiazhou, a tertiary hospital in Zhejiang province,
China in 2014. Using the Lean Six Sigma methodology (define, measure, analyse, improve and
control) reduced the CS rate from 41.8% to 32% over a period of 10 months (25). The Patient
Safety Bundle” is a patient safety programme implemented in 3 hospitals in North Carolina,
USA. It comprised 4 stages: readiness, recognition and prevention, response, and reporting and
systems learning, and resulted in a reduction in the CS rate from 27.9% to 19.7% (21).

Promotional interventions through collaboration with media and nongovernmental organizations
were also influential in reducing the CS rate. Public campaigns to raise awareness about
caesarean like the “Go the Full 40” campaign in the USA were launched (26). Social media and
nongovernmental organization collaboration, creating a special WeChat group, holding
professional forums on www.dxy.cn (the largest Chinese biomedical blog), and providing a
monthly webinar called “Modern L&D Virtual Lecture Hall” via YY Voice, a Chinese web-based
education application, were used to promote a CS reduction plan in China (27).

Oversight was one of the most commonly used interventions, employed in almost every plan to
reduce caesarean overuse. It was implemented by conducting medical audits and peer reviews
and asking for second opinions (28,29). The performance of birth facilities was also evaluated,

ranked and reported to the public in some countries like China and the USA (21,30).

Leadership helped create confidence among the maternity team and encouraged a positive
environment for adherence to protocols and cooperation in CS reduction plans. This was
achieved by physician leaders and chiefs of obstetrics (31) or leading midwives (25).

Financing

The financing building block consisted of institution and provider reimbursement interventions.
Institutions were paid via different methods, and some, e.g. fee-for-service, may drive CS
overuse. Fixed payment and pay-for-performance strategies were associated with a decrease in
caesareans. The blended payment method used in the USA (32) and the global budget system
in Taiwan (33) are examples of fixed payments. In addition, pay-for-performance in the form of
bonuses and financial support of obstetrics centres with appropriate CS rates (30) or a pay cut
for non-medically indicated caesareans (34) were conducted.

Individual reimbursement was effective too. This also included fixed payment in form of blended
payment (32) and pay-for-performance measures such as larger salary bonus for providers with

6/18



WHO EMRO | Taxonomy of effective strategies to reduce unnecessary caesareans: a systematic review

a favourable CS ranking (30).

Health workforce

Interventions related to recruiting qualified and competent staff and teamwork are subgroups of
the health workforce building block. Recruiting qualified and competent staff was the most
commonly used intervention in the studies we reviewed. It was attained by optimizing the
available workforce through employing freestanding midwives to care for low risk women (35),
doulas for continuous support in labour (36), full-time labourists and obstetric patient safety
nurses for hospitals (28). Another example, from Linkdping hospital, Sweden, was assigning a
mix of midwives with different levels of competency, ranging from midwife coordinator (highest
level) to new graduate midwives (lowest level), in each working shift in order to combine the
level of midwives’ competence with the risk assessment of women in labour (37).

Staff education and training are essential to having a competent workforce. Courses such as
clinical guidelines education (38), electronic fetal monitoring interpretation (28) and effective
teamwork workshops (28) were found to be beneficial. For this purpose various methods of
training such as lectures, drills, Internet-based assignment (28) and on-site training were used
(27). Considering the role of obstetrics residents in providing quality maternity care, recruiting a
senior obstetrician-gynaecologist to train and supervise staff (39) and including residents in staff
training programmes (27) were noted. Moreover, as the attitude of staff towards normal delivery
is of importance, measures such as periodical meetings to standardize clinical activities (40),
asking staff to review literature on CS (41) and characterizing non-medical CS as “unnecessary
CS” in hospital records (33) were employed.

Teamwork was the other essential component of this block. Group private practice compared to
solo obstetricians was associated with a lower rate of CS (42). Collaborative continuous care
was another successful action in Australia, where a team of midwives and obstetricians
provided antenatal and intra-partum care for women. Shifts were scheduled so one of the
familiar providers was always on call to take care of women in hospital (23).

Medical products and technologies

Medicines, equipment and technology were classified under this building block. Some
medicines, like misoprostol, used for labour induction, (43) and sufentanil combined with
epidurals to relieve labour pain (44) were associated with a lower caesarean rate.

Some devices and techniques were also applied to facilitate normal birth. Techniques such as
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external cephalic version for breech pregnancies (45) and manual cephalic rotation in persistent
transverse or posterior vertex position (46) increased the chance of normal vaginal delivery. Use
of the “Baby-guard system” in Italy (47) and the “peanut ball” in the USA (21) were also reported
as effective. Technologies to assess fetal well-being such as amnioinfusion, chemical fetal
health assessment, fetal ultrasound, non-stress test, biophysical profile and umbilical wave were
also used (48,49)

Information

Health information building blocks comprised interventions such as data-gathering and analysis,
and information dissemination. To gather related data, electronic medical records were used
(21) and indicators like total caesarean, primary caesarean, vaginal birth after caesarean
(VBAC), induction rates and maternal and neonatal outcomes were measured (21,50-52).
Caesarean classification groups such as the Robson CS classification, based on presentation of
fetus, gestational age, parity, number of fetuses, previous uterine scar and initiation of labour,
were used in a hospital in Chile and resulted in a 10% decrease in CS (52).

In a hospital in Colorado, USA, caesarean-related information was disseminated by providing
individual feedback to physicians in hospital section meetings, via e-mail or on a dashboard
(26). Additionally, measures such as releasing information via popular press agencies in the
USA (53) or publishing it on the hospital’s official website in Sweden (37) were found effective.

Service delivery

Prenatal and intra-partum services were categorized in the service delivery building block.
Prenatal services such as dietary counselling, specifically for women with body mass index > 35
kg/m2 in Australia (54), and the prenatal exercise plan in Spain were associated with lower CS
rates (55). Fear control through cognitive therapy and psychoprophylaxis were also effective
(55,56).

Pregnant women and their families participated in educational programmes such as birth
preparation classes. They learnt about the physical and emotional changes in pregnancy,
advantages and disadvantages of different modes of birth (57), nutrition in pregnancy (20),
controlling fear of pain (58), relaxation techniques (59) and VBAC (45). Considering the fact that
safe VBAC and external cephalic version for breech pregnancies would result in fewer
caesareans, special prenatal clinics like the Next Birth After Caesarean (NBAC) clinic in
Australia and the Breech Clinic in Ireland were established (45,60).
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Intra-partum services, including protocol-based practice, continuous care, physical and
emotional support, physiologic birth, pain control and VBAC, were the most commonly used
interventions to reduce CSs. Guidelines were developed and used for defining dystocia, fetal
distress and indications for induction in Taiwan (49). Using guidelines for performing primary
CS, intra-partum management of women with prior CS and a diagnosis of dystocia were
beneficial in lowering the CS rate (from 28% to 11%,) in a teaching hospital in the USA (61).
Continuous care and physical and emotional support during labour, and delivery by a partner
(40), midwife (23) or doula (36) were also effective.

The physiologic approach to birth, which defines pregnancy as a normal event in a woman’s life
with attempt to keep labour and delivery as natural as possible, with the least unnecessary
medical interventions, was important (21). In Italy, encouraging the presence of the partner and
free access to caloric snacks, foods and water along with other interventions resulted in a
significant reduction in CS, from 22.2% to 10.3% (40).

Although a variety of pain relief services are available, most studies focused on regional
anaesthesia such as epidurals (27,30). Likewise, providing VBACs also lowered the CS rate
(31).

Discussion

This systematic review aimed to identify and classify interventions effective in reducing the
number4 of unnecessary CSs using a health system approach. A systemic horizontal approach
is indeed critical to addressing complex health problems such as excessive CSs and achieving
the best sustained results. The WHO has proposed the 6 building blocks framework as the
perquisite to achieving the health systems goals (16). These building blocks interact with each
other and also with external environment factors such as political, economic, social,
technological and legal factors. The quality of these building blocks and their internal and
external interactions affect the achievement of the health systems goals (62). An alphabetically
arranged list of the full references for the studies we reviewed is given in Table 5.

Governance and leadership interventions were applied to reduce caesarean delivery on
maternal request in China. This policy required maternity care providers to encourage mothers
to choose vaginal birth, and rigorously to control CS indications. The caesarean rate was
considered an important indicator, and professionals who did not maintain the CS rate within a
reasonable range would face financial penalties. These measures resulted in an 8% reduction in
CS (20). Financing interventions such as “blended payment” was adopted for normal deliveries
and uncomplicated caesareans in the USA. The payment for uncomplicated childbirth (both CS
and normal vaginal delivery) was $3528 for facilities and $867.37 for individuals. Facility fees
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used to be $3144 for normal vaginal delivery and $5266 for CS, and professional fees for
prenatal, delivery and postpartum care were $776.62 for normal vaginal delivery and $1147.42
for CS. Reducing financial incentives was effective in lowering unnecessary caesareans 0.27
percentage points per quarter after the intervention. Comparing with control states, the CS rate
decreased 3.24% overall (32).

Recruiting the right health workforce proved to be effective too. Providing comprehensive and
collaborative care by family physicians, community health nurses, midwives and doulas and
referring pregnant women to an obstetrician if medically needed resulted in fewer caesareans
(21.1%) compared with standard care (31.3%) in Canada (63). Additionally, applying medical
technology such as electronic fetal monitoring, scalp pH sampling and fetal acoustic stimulation
helped clinicians assess and manage dystocia and fetal distress, and reduced the overall CS
from 27.5% to 10.5% in the USA (61).

The health information system enabled policy-makers to design and implement effective
evidence-based interventions. The Robson CS classification system was used for assessing
and monitoring caesareans in Chile. Each group caesarean rate, the relative size of groups and
contribution of each group to the overall CS rate were assessed. Auditing caesareans based on
this classification system reduced the numbers in groups 1, 5a and 10 significantly. Overall, the
CS rate also dropped from 36.8% to 31.8% after this intervention (52). Providing the right health
services such as protocol-based intra-partum services and supporting normal physiological birth
and prenatal services like women’s education and VBAC counselling lowered the CS rate by 4%
in a hospital in Canada (31).

The most successful plans were those comprehensive plans which were organized in a
systematic way. For example, the “Patient Safety Bundle” in North Carolina successfully
reduced the CS rate in 0 nulliparous women. It embraced several actions such as goal-setting,
protocol-based labour management, staff education, mothers’ education, facilitating physiologic
birth, providing labour support and pain relief, gathering and analysing data, CS audit and
feedback to the physicians (21).

The International Federation of Gynecology and Obstetrics (FIGO) also suggested
governments, professional organizations, women’s groups, and other stakeholders could help
reduce unnecessary CSs through actions such as using the Robson CS classification, informing
women, better care, pain relief, practical skills training for doctors and midwives, the
reintroduction of vaginal instrumental deliveries, publishing annual hospital CS rates and
financing partly based on CS rates (64). This would be more comprehensive by adding certain
interventions such as optimizing the workforce, improving the attitudes of health care providers
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towards the culture of normality of pregnancy and birth, designing mother-centred models of
care and developing proper financing.

Considering the fact that recent WHO statements and publications on CS have attracted global
attention to the problem of overuse, it seems that governance and leadership interventions such
as legislation, policy-making, planning, promotion, oversight and leadership by international
organizations like WHO would strengthen national CS control plans. Periodic publications about
CS, holding frequent regional and international conferences on this issue and naming one day
of the year as “Birth is Normal” might be helpful promotional plans to cut unnecessary CSs.
Considering the CS rate as a component of the Maternal Health Index combined with other
main maternal health indicators to be monitored by WHO has also been suggested.

Last but not least, comprehensive CS reduction strategies at the hospital level covering
governance, financing, human resources, equipment, information and service delivery
processes should be supported by strengthening its subsystems, i.e. the involvement and
commitments of professionals and mothers and the super systems, the health policy-makers.

This systematic review using an exploratory approach identified 16 effective interventions and
45 actions for reducing unnecessary CS by examining the findings of 109 related studies. More
research should be conducted, particularly in the Africa, South-East Asia and Eastern
Mediterranean regions of WHO to augment the findings of this study. Furthermore, it would be
of interest to compare the efficacy of these interventions to see which are more effective at
reducing unnecessary CS.

Funding: None.
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Taxonomie des stratégies efficaces pour réduire les césariennes inutiles :
une analyse systématique
Résumé

Contextel: La tendance croissante au recours a des césariennes inutiles a suscité des
inquiétudes pour la santé maternelle et néonatale dans le monde entier. Diverses interventions
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médicales et non médicales ont été élaborées et mises en ceuvre pour réduire le recours
excessif aux césariennes. Cependant, leur efficacité reste contestable.

Objectifsl: La présente étude visait a identifier et a classer les interventions efficaces pour
réduire le nombre des césariennes inutiles.

Méthodes(: Nous avons recherché des articles dans les bases de données EMBASE,
MEDLINE, Web of Knowledge et Scopus, en utilisant des stratégies de recherche appropriées,
jusqu’au 2 juin 2020. Au total, 7951 articles identifiés ont été analysés et évalués en utilisant
une liste de contréle valide pour I'évaluation de la qualité. Finalement, 109 études éligibles ont
été incluses dans cette analyse. Une analyse de contenu thématique a été utilisée pour
identifier et classer les interventions efficaces.

Résultatsl: Au total, 188 mesures efficaces visant a réduire le nombre de césariennes ont été
identifiées. Elles ont été réparties en 45 mesures a prendre, 16 groupes d’intervention et 6 blocs
constitutifs de 'OMS, notamment « gouvernance et leadership », « financement », « personnels
de santé », « produits et technologies médicales », « information » et « prestation de services ».
Parmi les interventions les plus couramment appliquées pour réduire le nombre de césariennes
inutiles, on peut citer le recours a un personnel qualifié et compétent, aux services offerts
pendant 'accouchement et a la surveillance.

Conclusionsl: Une taxonomie des stratégies efficaces pour réduire le nombre des césariennes
inutiles a été mise au point dans cette étude. Une approche holistique est essentielle pour lutter
contre la nouvelle vague de césariennes inutiles. Des interventions multiples basées sur les
causes fondamentales du recours excessif aux césariennes devraient étre élaborées et mises
en ceuvre aux niveaux local et mondial.
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