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Abstract

Background: Caesarean sections (CS) are increasing worldwide. Financial incentives and related regulatory and
legislative factors are important determinants of CS rates. This scoping review examines the evidence base of
financial, regulatory and legislative interventions intended to reduce CS rates.

Methods: We searched MEDLINE, EMBASE, CINAHL and two trials registers in June 2019. Both experimental and
observational intervention studies were eligible for inclusion. Primary outcome measures were: CS, spontaneous
vaginal and instrumental birth rates. We assessed quality of evidence using Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) method.

Results: We identified 9057 articles and assessed 65 full-texts. We included 16 observational studies. Most of the
studies were conducted in high-income countries.
Three studies assessed payment methods for health workers: equalising physician fees for vaginal and caesarean
delivery reduced CS rates in one study; however, little or no difference in CS rates was found in the remaining two
studies.
Nine studies assessed payment methods for health organisations:
There was no difference in CS rates between diagnosis-related group (DRG) payment system compared to fee-for-
service system in one study. However, DRG system was associated with lower odds for CS in another study.
There was little or no difference in CS rates following implementation of global budget payment (GBP) system in
two studies.
Vaginal birth after caesarean section (VBAC) increased after implementation of a case-based payment system in one
study. Caesarean section increased while VBAC rates decreased following implementation of a cap-based payment
system in another study.
Financial incentive for providers to promote vaginal delivery combined with free vaginal delivery policy was found
to reduce CS rates in one study.
Studied regulatory and legislative interventions (comprising legislatively imposed practice guidelines for physicians
in one study and multi-faceted strategy which included policies to control CS on maternal request in another
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study) were found to reduce CS rates.
The GRADE quality of evidence varied from very low to low.

Conclusions: Available evidence on the effects of financial and regulatory strategies intended to reduce
unnecessary CS is inconclusive given inconsistency in effects and low quality of the available evidence. More
rigorous studies are needed.

Keywords: Scoping review, Caesarean section, Overuse, Payment mechanisms, Financial interventions, Regulatory
interventions, Legislative interventions

Plain English summary
Caesarean sections are increasing worldwide. Financial
incentives and related regulatory and legislative factors
are important determinants of caesarean section rates.
Financial interventions may influence caesarean section
rates in various ways: for example, equalizing the pay-
ment between caesarean and vaginal delivery may reduce
health provider incentive to perform unnecessary caesar-
ean section; increasing the cost of caesarean section to
patients may disincentivize women from choosing med-
ically unnecessary caesarean section.
However, in previous systematic reviews of non-

clinical interventions intended to reduce unnecessary
caesarean section, several financial, regulatory and legis-
lative interventions were excluded due to weaknesses in
study designs. The real-world effect of these interven-
tions therefore remain unclear. This scoping review ad-
dresses this gap in the literature.
We searched multiple databases for published, unpub-

lished and ongoing studies in June 2019. Sixteen studies
met our predetermined inclusion criteria and were in-
cluded in the review.
Most of the studies assessed financial interventions

comprising: different payment methods for health
workers (such as equalizing physician fees for vaginal
and caesarean deliveries); different payment methods for
health organisations (such as budget systems where the
hospital is given a fixed amount of money in advance to
cover expenses for a fixed period). The quality of evi-
dence varied from very low to low. Overall, studied in-
terventions resulted in mixed-effects on caesarean
section rates.
In summary, the available evidence on the effects of fi-

nancial and regulatory strategies intended to reduce un-
necessary caesarean section rates is inconclusive given
inconsistency in effects and low quality of the available
evidence. More rigorous studies are needed.

Background
Caesarean section (CS) is a surgical procedure that saves
lives when used for medically indicated reasons (e.g. ab-
normal presentation or fetal distress). Caesarean sections
are increasing worldwide with wide differences in use

within and between countries [1–3]. Latest trends ana-
lysis shows that between 2000 and 2015, the global aver-
age CS rate increased by 9.0% (from 12.1 to 21.1%) [4].
Latin America and the Caribbean had the highest CS
rates (44.3%), followed by North America (32.0%), Mid-
dle East and North Africa (29.6%), East Asia and Pacific
(28.8%), Eastern Europe and Central Asia (27.3%), West-
ern Europe (26.9%), South Asia (18.1%), Eastern and
Southern Africa (6.2%) and West and Central Africa
(4.1%) [4]. The steady increase in CS has, however, not
been accompanied by clear health or other benefits for
women and their babies [5]. This evidence suggests that
the majority of CS are medically unnecessary and that
many women and their babies are without the benefits
of vaginal birth [6, 7]. These advantages compared to CS
include: women’s shorter physical and psychological re-
covery period after birth, increased likelihood of success-
ful breastfeeding, natural physiological adaptation to the
external environment and improved immunity of the
baby, and support for the baby’s longer-term growth,
health and development [8, 9].
Underuse and lack of access to CS, particularly among

rural and disadvantaged communities in low resource
settings, can result in unnecessary birth complications
and deaths of women and their babies [10]. Conversely,
overuse (use of CS without medically indicated reasons)
is associated with increased risk of harm for women and
their babies (e.g. infections, bleeding, complications re-
lated to use of anaesthesia, infant respiratory problems
such as asthma, obesity in children and added complica-
tions for the women in subsequent pregnancies such as
uterine rupture, abnormal placenta, miscarriage, still-
birth, post-traumatic stress disorder (PTSD), among
others) [11–13]. Caesarean sections are expensive, and
their overuse has resource implications particularly for
countries where essential interventions remain unavail-
able, or where inequalities in access to these services re-
main. The steady increase in CS in the last decades
coupled with the limited success of tested interventions
to stop and reverse this trend have raised concerns
among governments and health care professionals [6, 7].
A range of clinical and non-clinical interventions

intended to reduce CS have been assessed in previous

Opiyo et al. Reproductive Health          (2020) 17:133 Page 2 of 18



systematic reviews [14–16]. Financial factors and related
regulatory and legislative factors are important determi-
nants of CS practices [17, 18]. There are various path-
ways through which targeted financial interventions may
reduce unnecessary CS and ultimately improve maternal
and neonatal health outcomes: (1) reducing health pro-
vider incentives to perform unnecessary CS, by equaliz-
ing the payment between CS and vaginal delivery or
increasing vaginal delivery fee higher than CS fee; (2)
disincentivizing women from choosing medically un-
necessary CS, by increasing the cost of CS to patients, or
reducing the costs of vaginal deliveries (e.g. free vaginal
delivery policies); (3) pay-for-performance, that involves
rewarding hospitals for performance in reducing CS or
increasing vaginal deliveries; (iv) global or standardised
budget caps (including capitation budget) for all patients
and all services, by reducing costs for entire patient pop-
ulations, rather than for individual cases, including
switching from CS to vaginal delivery to save on costs
and ensure a higher overall surplus. Similarly, regulatory
and legislative interventions may reduce unnecessary CS
by reducing the discretion of individual clinicians to per-
form CS that are convenient for them, or that involve re-
quests from patients in the absence of any maternal or
fetal indications.
However, in previous systematic reviews of non-

clinical interventions, several financial, regulatory and le-
gislative interventions were excluded [15] due to weak-
nesses in study designs (e.g. cross-sectional, case study
designs). The real-world impact of these interventions,
often studied in ways not amenable to systematic re-
views of interventions (e.g. case studies) therefore re-
main uncertain. Furthermore, factors that may influence
the implementation of the interventions, including chal-
lenges and opportunities, remain understudied.
This scoping review examines the evidence base of fi-

nancial, regulatory and legislative interventions intended
to reduce unnecessary CS. The specific objectives are to:

� Describe the characteristics of identified financial,
regulatory and legislative interventions intended to
reduce unnecessary CS

� Assess the safety and effectiveness of these financial,
regulatory and legislative interventions

� Summarise evidence on the lessons learnt on the
design and implementation of identified financial,
regulatory and legislative interventions to inform
policy, implementation and future research.

Methods
Study selection criteria
Types of studies
Studies that assessed the effect of financial, regulatory
and legislative interventions for reducing CS using the

following designs were eligible for inclusion: randomised
trials, non-randomised trial, controlled before-after
(CBA) studies, interrupted time-series (ITS) studies, co-
hort studies, large scale intervention case studies, pre-
post studies intervention studies, cross-sectional studies
(with appropriate analysis to control for confounding),
and mixed-methods (quantitative and qualitative)
studies.

Types of participants
Studies involving the following groups were eligible for
inclusion: (1) low-risk pregnant women seeking ante-
natal, labour and delivery care in health care facilities
(term, singleton, cephalic pregnancies with or without a
previous caesarean; women in Robson classification
groups 1 through 5 [19]); (2) healthcare providers who
work with pregnant women (nurses, midwives, physi-
cians) during antenatal care, labour or delivery; (3)
healthcare facilities, hospitals or health systems that pro-
vide delivery care to pregnant women.

Types of interventions
Financial, regulatory and legislative interventions eligible
for inclusion are summarised in Table 1. Studies of in-
terventions aimed at increasing CS use were excluded.

Types of outcome measures

Main outcomes Rate of CS and rate of all other modes
of delivery (spontaneous vaginal birth, elective CS, emer-
gency CS, instrumental vaginal birth).

Secondary outcomes Perineal/vaginal trauma, birth
trauma, perinatal asphyxia, serious maternal morbidity,
minor maternal morbidity, long-term maternal out-
comes, long-term infant outcomes, maternal birth ex-
perience, health care resource utilization (Table 2).
Studies that only reported secondary outcomes were

not included.

Settings
All settings (Low, Middle, High-income countries).

Search methods for identification of studies
The following sources were searched in June 2019 for
eligible published, unpublished and ongoing studies
(Additional file 1): MEDLINE, EMBASE, CINAHL, GIM
(Global Index Medicus; http://www.globalhealthlibrary.
net), Ebsco MultiDisciplinary Databases (http://www.
ebsco.com), WHO International Clinical Trials Registry
Platform (http://www.who.int/ictrp/en/), ClinicalTrials.
gov (https://www.clinicaltrials.gov), and reference lists of
identified trials and reviews. The searches were done
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without any language, date or publication status
restrictions.

Data collection and analysis
Selection of studies and data extraction
The identified articles were entered in Covidence
(https://www.covidence.org/). Three reviewers (NO, CY,
APB) independently screened titles, abstracts and full
texts of identified articles and applied the pre-specified
study eligibility criteria to select studies. Two reviewers
(NO, CY) extracted and entered data (e.g. on study set-
tings, participants, interventions, outcome measures) in-
dependently and in duplicate into pilot-tested data
extraction forms. Disagreements were resolved by
discussion.

Assessment of quality of included studies
Risk of bias in each study was assessed independently
and in duplicate by two reviewers (NO, CY) and re-
ported as one element of Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
[20]. Risk of bias domains assessed included the likeli-
hood of bias attributable to confounding, selection of
participants in the study, classification of interventions,
deviations from intended interventions, missing data,

measurement of outcomes, and selection of reported
results.
The certainty of the body of evidence for each out-

come (sometimes referred to as “quality of evidence” or
“confidence in the estimate”) was assessed using the
GRADE approach [20]. Based on this approach, the cer-
tainty of evidence for each outcome is rated as “High”,
“Moderate”, “Low” or “Very low” based on a set of cri-
teria. The certainty of evidence from randomised con-
trolled trials (RCTs) begin at “High” and can be
downgraded in consideration of five factors: risk of bias
or limitations in the design and conduct of study, direct-
ness of evidence, consistency of results, precision of ef-
fect estimates and publication bias. Certainty of evidence
from observational studies begin at “Low” and can be
upgraded in consideration of three factors: magnitude of
effect estimate, dose-response gradient, and influence of
residual plausible confounding.

Data synthesis
We did not combine results using statistical methods
(meta-analysis) as the included studies utilised varied de-
signs (RCTs, controlled before-after, interrupted time
series, pre-post intervention studies) and examined di-
verse interventions (financial, regulatory, legislative strat-
egies). Individual study results are described in the
Results section.
For interrupted time series studies, we reported two

effect sizes used to measure the intervention effect:
change in level (also called “step change”) and change in
trend (also called “change in slope”) before and after the
intervention [21]. Change in level is the difference be-
tween the observed level at the first intervention time
point and that predicted by the pre-intervention time
trend; change in trend is the difference between post-
and pre-intervention slopes. A negative change in level
and slope indicates a reduction in the event. Where
these effect measures were not estimable (e.g. owing to
insufficient data), we reported results as reported in the
individual studies.
Data on lessons learnt (relating to features, challenges,

and opportunities in the design and implementation of
studied interventions) were collated based on reports
from the included studies.

Results
Results of the search
We identified 9057 records from electronic databases,
clinical trials registries and other resources. We excluded
8992 records following a review of titles and abstracts.
We retrieved the full texts of the remaining 65 records
for detailed eligibility assessment. We excluded 49 re-
cords due to ineligible interventions (e.g. user fee ex-
emptions designed to increase CS), non-intervention

Table 2 Primary and secondary outcome measures

Primary outcomes

Rate of caesarean section and rate of all other modes of delivery
(spontaneous vaginal birth, caesarean section before labour, emergency
caesarean section, instrumental vaginal birth)

Secondary outcomes

•Perineal/vaginal trauma
(including 2nd, 3rd, or 4th degree
perineal tears, obstetric anal
sphincter injuries (OASIS), vaginal
tears, episiotomy, perineal
suturing, postpartum perineal
pain)
•Birth trauma (fractured skull,
haematoma, cerebral
haemorrhage, fractured clavicle,
facial paralysis, brachial plexus
injury, scalp injury, facial skin
lesions, retinal haemorrhage)
•Perinatal asphyxia (low Apgar
score at 5 min, cord blood
acidosis, needed major
resuscitation (respiratory support,
intubation at birth), hypoxic
ischaemic encephalopathy)
•Maternal birth experience
(including maternal satisfaction
with care, women’s mental and
psychological health assessment,
rating of birth experience, or as
defined by study authors)

•Maternal morbidity (including
febrile morbidity, peripartum
infection, wound complication,
post-partum hemorrhage, or as
defined by authors)
•Long-term infant outcomes
(breastfeeding, childhood
disability, mother-infant bonding/
separation)
•Serious maternal morbidity
(including organ failure, obstetric
hysterectomy, sepsis, severe
obstetric haemorrhage
(antepartum or postpartum),
uterine rupture, admission to
intensive care or as defined by
trial authors)
•Long-term maternal outcomes
(including urinary or faecal
incontinence, obstetric fistula,
utero-vaginal prolapse)
•Health care resource utilization
(length of hospital stay, maternal
readmission/ rehospitalisation,
readmission/ rehospitalisation in
neonatal period (up to 28 days),
cost of care, referral for higher
level care)
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studies and inappropriate outcomes. Overall, 16 studies
fulfilled the review inclusion criteria (Fig. 1).

Included studies
The sixteen included studies form the basis of the find-
ings summarised in this review (Table 3). These studies
were conducted in six different countries: North Amer-
ica (5 studies in USA); Latin America (1 study in Brazil);
Western Asia (1 study in Iran); East Asia (2 studies in
China; 5 studies in Taiwan; 2 studies in South Korea).

Interventions
Details of the interventions are summarised in Table 4.

Financial interventions
Twelve studies published between 1996 and 2019
assessed financial interventions [22–33].
Study designs were varied: controlled before-after

study [25], interrupted time series studies [22–24, 28,
29, 33]; uncontrolled before-after study [30]; pre-post
comparative studies [27, 31, 32]; and retrospective co-
hort studies [26].
Ten studies were done in high-income countries: USA

[23, 28, 31], Taiwan [22, 24, 27, 29, 30], South Korea
[25, 26]. Two studies were done in middle-income coun-
tries: China [32] and Iran [33]. There were no studies
from low-income countries.
The specific financial interventions were:

Health worker payment methods: Equalising physician
reimbursement fees for vaginal and caesarean
delivery [22–24].
Health organization payment methods: diagnosis-related
group (DRG) payment system [25, 26]; global budget
payment (GBP) system [27–29]; case-based payment sys-
tem [30]; and cap-based payment system [31, 32].
Other financial interventions: Financial incentive and
free vaginal delivery policy [33].

Regulatory and legislative interventions
Two studies assessed regulatory and legislative interven-
tions: interrupted time series study (USA) [34] and pre-
post intervention study (China) [35].
The specific regulatory and legislative interventions

were: legislatively imposed practice guidelines [34]; and
multifaceted institutional and policy interventions [35].

Other interventions
Two studies, retrospective cohort study (USA) [36] and
interrupted time series study (Brazil) [37], assessed the
following interventions: “hard stop” policy limiting elect-
ive inductions and caesarean births [36]; and multifa-
ceted quality improvement initiative (“Appropriate
Birth”) [37].

Effects of interventions
Details of the effects of the interventions and certainty
of evidence ratings are summarised in Table 5.

Fig. 1 Results of the literature search and studies selected
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Financial interventions
Equalising physician reimbursement fees for vaginal
and caesarean delivery The three studies that examined
programs involving equalising physician fees for vaginal
and caesarean deliveries reported mixed-effects on CS
rates [22–24]. Two studies found little or no difference in
CS rates following equalising fees by National Health In-
surance (NHI) in Taiwan [22, 24]. One of the studies [24]
reported a non-significant change in CS from 24.2 to
30.5%. In the other study [22], the change in the level of
total CS rate was − 1.68 (95% CI − 2.3 to − 1.07) while the
change in trend was − 0.004 (95% CI − 0.05 to 0.04). Ef-
fects of equalising physician fees was unclear in the third
study conducted in USA [23]). In this study CS rates de-
creased by 1.2% but absolute numbers for the change were
not reported (re-analysis to determine statistical signifi-
cance was therefore not possible). The certainty of evi-
dence varied from very low [22, 23] to low [24].

Diagnosis-related group payment system The two
studies from South Korea that assessed diagnosis-
related group (DRG) payment systems found mixed-
effects on CS rates [25, 26]. The first study [25] ex-
plored the impact of a DRG payment system with
fixed reimbursement for physicians regardless of the
cost of the caesarean procedure. The findings showed
that, in hospitals that voluntarily adopted this prac-
tice, longer periods of DRG adoption were associated
with lower odds for CS (OR 0.997, 95% CI 0.996 to
0.998). However, hospitals that underwent mandatory
DRG adoption had higher CS rates (37.3% vs. 36.8%).
The second study [23, 26] found no differences in CS
rates between DRG payment systems operated by vol-
untarily participating hospitals compared to fee-for-
service systems. The certainty of evidence was low in
both studies.

Global budget payment system Mixed-effects were ob-
served across groups of women of different ages follow-
ing implementation of a global fee policy for caesarean
and vaginal deliveries and co-payment from patients for
non-medically indicated caesareans in Taiwan (effect es-
timates presented in Table 5) [27]. In USA [28], a global
payment policy (i.e. a single facility or professional ser-
vices payment regardless of delivery mode) resulted in a
decrease in overall CS by 3.2 percentage points. An add-
itional study from Taiwan [29] found no significant ef-
fect on CS following implementation of a GBS and
Hospital-Based Self-Management (HBSM) policy which
involved post-operative peer reviews and audits of CS
(effect estimates presented in Table 5). The certainty of
evidence in each of the studies was low.

Case-based payment system Vaginal birth after caesar-
ean section (VBAC) increased by 6.1% (p < 0.001) after
implementation of a case-based payment system in one
study conducted in Taiwan [30]. The certainty of evi-
dence was very low.

Cap-based payment system Implementation of a cap-
based payment system (i.e. HealthChoice managed care
program) resulted in an increase in CS (from 21.1 to
24.0%) and a decrease in VBAC (from 4.7 to 3.6%) in
one study from USA [31]. An additional study (China)
[32] assessed the effect of a cap-based Maternity Insur-
ance Scheme (MIS) designed to limit unnecessary proce-
dures by refusing to reimburse hospitals above the price
of a cap. While all medical expenditures increased over
time, the rate of expenditure on CS decreased as com-
pared to other patient services in the hospital. Changes
in CS rates were not reported. The certainty of evidence
was low in both studies.

Financial incentive and free vaginal delivery policy
One study conducted in Iran [33] reported an increase
in CS following implementation of a financial incentive
for providers to promote vaginal delivery combined with
free vaginal delivery policy (rate of CS increased by
0.0017% per month in the post-intervention period).
The certainty of evidence was low.

Regulatory and legislative interventions
Studied regulatory and legislative interventions (com-
prising legislatively imposed practice guidelines for phy-
sicians [34] and multi-faceted strategy which included
policies to control caesarean delivery on maternal re-
quest (CDMR) [35]) were found to reduce CS rates. In
one of the studies (USA) [34], repeat CS decreased by a
greater magnitude (5.7%) following implementation of
legislatively imposed practice guidelines on CS for obste-
tricians (which included the establishment of peer review
boards at hospitals for quality control). In the other
study (China) [35] the overall CDMR rate decreased
from 54.4 to 46.2% (p < 0.001) following implementation
of the policy interventions. The certainty of evidence
was low in both studies.

Other interventions
One study (USA) examined the effect of a “Hard stop”
policy limiting elective inductions and caesarean births
before 39 weeks of gestation [36]. In order to limit early-
term deliveries, the policy required a review and ap-
proval for any delivery without documented indication
prior to 39 weeks of gestation. The study found no effect
on elective CS (OR 1.00, 95% CI 0.97 to 1.03). An add-
itional study (Brazil) [37] assessed the effect of a multifa-
ceted quality improvement initiative (“Appropriate
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Birth”), that among other change packages, included
new contracts between payers and providers and be-
tween health plan and hospital creating incentives for
quality and safety. Vaginal births increased following im-
plementation of the quality improvement initiative (rela-
tive increase of 1.62, 95% CI 1.27 to 2.07). The GRADE
certainty of evidence was low in both studies.

Discussion
Summary of main results
This scoping review identified diverse financial and legis-
lative strategies intended to reduce CS rates, mostly
from high income countries. Most of the studies
assessed reimbursement strategies for health providers
and organisations. Only two studies assessed regulatory
and legislative strategies. Effects of the interventions
were inconsistent across settings (for example, a global
payment policy comprising a single facility or profes-
sional services payment regardless of delivery mode re-
sulted in a decrease in CS in USA [28], but no effect was
found in Taiwan [29]). For some interventions, effects
were contradictory given hypothesised mechanisms of
action (e.g. increased CS rates following cap-based pay-
ment system in USA [31]). Overall, our confidence in
these findings is low given limitations in the available
evidence. It is plausible that confounding due to obser-
vational designs impacted on the observed effects (for
example, it was unclear in most of the studies whether
the intervention occurred independent of other changes
over time).

Limitations of the evidence
None of the studies was done in a low-income country.
Limited data was available on maternal and neonatal
outcomes and health care resource utilisation, including
impact on medical costs. This represents a significant
gap in knowledge about the studied interventions.
The summarised evidence is mostly drawn from single

studies assessing distinct interventions with diverse
study designs. We were therefore unable to pool out-
come data in order to increase sample size. Also, most
of the evaluations were conducted a few years after the
introduction of the interventions or policy reforms.
Longer-term evaluations would be beneficial to reliably
determine the impact and sustainability of the
interventions.
Most of the studies do not provide sufficient details

about the different components of the interventions to
make it possible to determine their mechanisms of ac-
tion, and to facilitate replication in other contexts.
Evaluating and reporting effects of different intervention
components can inform the extent to which various
components influence CS rates and, therefore, inform
optimal design of financial and legislative interventions.

The reliability of the effects of the interventions on CS
rates depend on the quality of data available in the study
sites. Coding errors limit reliability and validity of mea-
surements [31]. In addition, coding practices in
diagnosis-related payment systems may vary limiting
comparisons across hospitals and sites. Thus, robust,
standardized health information system for routine data
collection are needed to support reliable monitoring of
the impact of studied financial and regulatory
interventions.
It was not possible to determine the appropriateness

or indications of the reported CS, as none of the studies
reported clinical data on the CS performed. It is there-
fore unclear whether the reported changes in CS rates
were all in those considered unnecessary. Given these
limitations, the review findings should be interpreted
cautiously. Lastly, although our searches were relatively
comprehensive, it is possible that we did not identify
some relevant studies, particularly as no grey literature
sources were searched.

Implications for future research
The findings of this review have important implica-
tions for future research. First, the impact of different
financial, regulatory and legislative strategies should
be explored using larger sample sizes, for example, by
analyses of pooled health facility survey or Multiple
Indicator Cluster (MICS) data from different coun-
tries. Second, there were inconsistencies in the way
that studies measured and reported CS, making it dif-
ficult to compare findings of the studies. More sys-
tematic and consistent reporting of CS would be
useful to aid synthesis and interpretation of findings
across studies and countries. For this, WHO proposes
Robson classification system as a global standard [38].
Third, for financial reforms that involve a higher re-
imbursement fee for vaginal compared to caesarean
deliveries, a monitoring system for vaginal deliveries
is needed, given possible unintended consequences of
inappropriate vaginal deliveries among high risk
groups for CS. There is a continual need for replica-
tion of studies in different countries and populations
with different health needs, particularly as most of
the interventions were evaluated in single studies with
weak study designs.
None of the 16 included studies utilised a rando-

mised design. This suggests that there might be chal-
lenges to using randomised study designs for
evaluating financial, legislative and regulatory inter-
ventions (e.g. randomisation of policy reforms may
not be feasible in practice). Changes in payment sys-
tems or legislative policies are often implemented
suddenly or nationwide, which prevents the use of
randomised studies. In addition, identification of
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comparable control groups remains a challenge given
inherent differences in contexts such as health sys-
tems, policy environments and population groups.
Given these methodological challenges, balancing
pragmatism and research rigour is encouraged in
evaluating the effects of financial, regulatory and le-
gislative interventions [39]. Similarly, new methods
for assessing the quality of evidence optimised for
studied and related policy interventions should be de-
veloped (existing systems such as GRADE may not be
reliable given the highlighted methodological chal-
lenges in the conduct of primary studies). Well con-
ducted controlled before and after designs and
interrupted time series, with appropriate analysis to
control for contextual factors and possible con-
founders, appear feasible alternatives to randomised
designs.

Key lessons learned
A number of lessons relevant for the design and im-
plementation of financial and legislative interventions
emerged from the included studies. Several factors
may have influenced the reported effects of the inter-
ventions: for example, it is possible that the 21% shift
in payments in fee equalisation insurance reform in
USA [23] may not have been enough to change phys-
ician behaviour to reduce CS. Given this, it is import-
ant that appropriate reimbursement is provided to
healthcare providers to reduce economic incentives
on decisions regarding the delivery method. If pro-
viders are reimbursed according to their performance,
clinical condition would be considered to be more
important when deciding on the mode of delivery,
and this could play a role in decreasing the high rate
of CS [25]. Also, mere dissemination of guidelines by
a state agency did not achieve the magnitude and
specificity desired without an explicit implementation
program, in the legislatively imposed practice guide-
lines in USA [34]. Thus, dissemination of guidelines
should be accompanied by systematic and detailed
evidence-based implementation plan to improve ef-
fectiveness. These findings emphasize the need for
multifaceted interventions targeting all key stake-
holders to address caesarean over-use.

Conclusions
The available evidence on the effects of financial and
regulatory strategies intended to reduce unnecessary CS
is inconclusive given inconsistency in effects and low
quality of the available evidence. More rigorous studies
and new ways of assessing the impact of financial and le-
gislative interventions intended to reduce unnecessary
CS are needed.
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