
Publication: Bulletin of the World Health Organization; Type: Policy & practice 
Article ID: BLT.25.293141 

1 of 17 

Rana I Zahroh et al. 

Influencing caesarean birth rates 
 

This online first version has been peer-reviewed, accepted and edited, 
but not formatted and finalized with corrections from authors and proofreaders 

Responses to increased rates of caesarean births 

Rana I Zahroh,a Meghan A Bohrena & Ana Pilar Betránb 
a Nossal Institute for Global Health, School of Population and Global Health, University of Melbourne, 32 
Lincoln Square North, Carlton, Victoria, 3053, Australia. 

b UNDP-UNFPA-UNICEF-WHO-World Bank Special Programme of Research, Development and 
Research Training in Human Reproduction (HRP), World Health Organization, Geneva, Switzerland. 

Correspondence to Rana I Zahroh (email: r.zahroh@unimelb.edu.au). 

(Submitted: 1 January 2025 – Revised version received: 27 June 2025 – Accepted: 29 August 2025 – 
Published online: 13 October 2025) 

Abstract 

Performing caesarean sections without medical need exposes women and babies to 
unnecessary risks without clear benefits. Yet the global number of caesarean sections 
has continued to rise considerably over the years, with caesarean sections increasingly 
performed before the onset of labour and among women at low-risk of birth 
complications. In recent years considerable efforts have been made to reduce 
unnecessary caesarean sections. However, interventions that aim to reduce such births 
are complex, have mixed outcomes, do not translate well between settings and lack 
clear evidence on which components or mechanisms drive success. In this article we 
outline a three-step pathway for implementing interventions that aim to optimize 
caesarean use: (i) conduct formative research to identify context-specific needs and 
priorities; (ii) design evidence-based, multifaceted interventions; and (iii) ensure 
implementation through meaningful stakeholder engagement. Finally, we emphasize 
how improving the quality of care during childbirth is key to achieving optimal and 
equitable use of caesarean sections. 

Introduction 

Caesarean births performed without clear clinical need expose women and babies to unnecessary 

risks and long-term morbidity and mortality, with no evidence of benefit.1,2 Yet caesarean 

sections are increasingly performed when there is no medical need, particularly before labour 

begins and among women at low-risk of birth complications.1,3 Caesarean sections are also 

resource-intensive, which means that in low-resource settings they result in a significant burden 

on the health-care system and may divert resources away from quality care for other important 

health services.4–6 
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Although the World Health Organization (WHO) does not promote an ideal caesarean 

section rate, to reduce avoidable risks to women and babies it emphasizes that caesarean sections 

should only be performed when medically necessary.7,8 Despite this, the global rate of caesarean 

births has increased over recent decades, rising from 6% in 1990 to 21% in 2018, and with rates 

in some countries exceeding 50%.4 Researchers predict this trend will continue, reaching over 

28% globally in 2030 if no effective interventions are implemented.4 

Research shows the rise in caesarean sections is driven by interrelated non-clinical 

factors, involving women, health workers and health systems.9 For example, women's fear of 

labour or desire for auspicious birth dates, combined with health workers’ fear of litigation and 

financial incentives, can shape preferences for caesarean sections.9 This confluence of 

psychological, professional and economic motivations underscores the complex way in which 

non-clinical drivers increase caesarean use. The growing contribution of these drivers to the 

increase in caesarean sections led WHO to develop global guidance on non-clinical interventions 

to reduce unnecessary caesarean sections.10,11 These interventions (such as childbirth training 

workshops) occur independently of clinical encounters between health workers and women, and 

may target women, health workers and/or the broader health system.10 

Despite WHO’s guidance, real-world implementation of interventions aimed at 

optimizing caesarean use remains a challenge. Non-clinical interventions can be complex, 

multicomponent and need multiple actors to change behaviour.10,12,13 Additionally, there is 

limited evidence of effectiveness in reducing unnecessary caesarean sections, and interventions 

do not translate between settings,10 likely due to the contextual factors that influence 

implementation.14,15 Importantly, which specific components of an intervention contribute to its 

success or failure is often unclear.14,15 In this article, we synthesize existing literature plus 

findings from recent studies,10,11,14–16 and aim to support WHO recommendation by proposing a 

practical, evidence-informed, three-step pathway to improve the design and implementation of 

interventions that aim to optimize caesarean use. The pathway can be adapted to local settings 

and can be used in both public and private health care sectors, this is particularly important given 

the private sector’s role in the rising number of caesarean sections in many low- and middle-

income countries. 

Step 1: formative research 
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An important first step when designing interventions for any setting is to understand context-

specific factors and determine which populations should be targeted with which interventions. 

This can be done through formative research. WHO funded the development of a generic 

protocol for formative research aimed at optimizing caesarean use which can be used to guide 

intervention design and to assess and understand context before an intervention is 

implemented.16 The generic protocol outlines three main activities: review of policy documents, 

readiness assessments and qualitative research involving relevant stakeholders.16 The document 

review and readiness assessment are conducted to map existing guidelines, policies, protocols 

and birth-related care organizations. The qualitative research helps understand critical drivers of 

caesarean sections. Such research, which has been conducted in Burkina Faso,17 Romania18 and 

Thailand,19 helps identify existing challenges and opportunities related to reducing caesarean 

sections and understanding the needs, preferences and priorities of key stakeholders. 

Underpinning the formative research protocol are theoretical frameworks of behaviour 

change.16 Such frameworks provide structured approaches to: understanding factors that 

influence behaviour; developing effective and appropriate interventions; and evaluating 

implementation.12,20 Many such behaviour change frameworks are available, such as Theoretical 

Domains Framework and the Capability, Opportunity, and Motivation of Behaviour Model.20,21 

We recommend that a behaviour change framework is used during intervention design. The 

framework can identify the most appropriate interventions for a certain context and can help 

articulate how and why intervention and implementation strategies may change behaviour.12 

Step 2: intervention design 

The next step after conducting formative research is to design and then implement interventions. 

Deciding the target population for an intervention depends on available financing, but also on the 

results of formative research. For example, in settings where addressing the preferences of health 

workers has been identified as the most important challenge to optimizing caesarean use, 

interventions should be targeted at health workers. In settings where women’s fears and societal 

norms around birth are important factors, interventions should target women and families. Often 

however, core, interrelated issues are identified among all stakeholders, needing multifaceted 

interventions that address different groups. 

Identifying intervention components 
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A challenge with implementing multicomponent interventions is knowing which intervention 

components contributed to the intervention’s success or failure and how these might be related. 

For example, if an intervention included a review of caesarean section practices and provision of 

feedback to clinicians, as well as health education for women, it would be hard to know whether 

the observed effects are due to one component, both or neither. 

Qualitative comparative analysis is a recently developed research method that evaluates 

how different intervention components lead to specific outcomes such as intervention success or 

failure.22 We conducted two such analyses to evaluate interventions designed to optimize 

caesarean use.14,15 Using the analyses, we assessed which combinations of intervention 

components most commonly appeared in successful interventions. Fig. 1 shows the key 

components of successful interventions that emerged from our analyses, mapped according to the 

intervention target (women and health workers). In the following sections, we discuss how to 

combine these components to maximize the successful implementation of interventions.14,15 

Women 

Interventions aimed at optimizing caesarean use that target women include childbirth training 

workshops, relaxation training and psychoeducation,10 all conducted during pregnancy. During 

these interventions, information is shared with women on: different birth methods; the stages of 

labour and vaginal birth; preparation for labour, such as addressing the fear of childbirth; 

managing labour pain; and encouraging the partner’s involvement.10,23,24 Our analysis suggests 

that when designing educational interventions targeting women, four key intervention 

components should be included to improve likelihood of success: group-based intervention 

delivery; provision of information, education and communication materials about childbirth to 

women; partner or family involvement; and opportunities to interact with health workers.15 

Detailed definitions of each intervention component are presented in Table 1. 

Delivering education in a group-based setting aligns with social support theory,29 

providing women with peer and emotional support, developing confidence through shared 

learning, reducing feelings of isolation and uncertainty, enabling sharing of experiences, and 

improving health behaviours.30,31 Women also valued learning more about childbirth and 

expanding their understanding of the benefits and risks associated with both vaginal and 

caesarean birth.32 Women expressed that receiving information, education and communication 
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materials about the mode of birth educated them about risks that they were not at all aware of 

previously and provided confidence and power in the birthing process.32 The materials also 

provide content to inform meaningful discussion with health workers and justify existing 

preferences on a certain mode of birth.32 Partner or family involvement is highly influential for 

emotional and instrumental support, facilitates shared decision-making and supports adherence 

to beneficial suggestions.32,33 Finally, women’s interactions with health workers are also critical 

as they provide women with personalized guidance, birth planning, support in decision-making 

and reassurance in professional presence; however, interactions can also be complex, involving 

power, trust and risk.34 While effective communication between women and health workers can 

improve shared decision-making, women may either trust providers as reliable sources of 

information or be sceptical of their influence.34 This underscores the need for health workers to 

be mindful of context and encourage meaningful conversations with women.34,35 

Our qualitative comparative analyses also suggested that interventions targeting women 

are most effective in reducing caesarean use when all four key components are implemented 

together (Fig. 2; ideal combination). We found that the absence of two or more of the four 

components in an intervention result in unsuccessful interventions (that is, no change in 

caesarean birth rate or an increase in caesarean birth rate). When one intervention component is 

missing, our analyses show that only two alternative combinations of intervention components 

influence success.15 In the first alternative combination, the presence of group-based intervention 

delivery, provision of information, education and communication materials to women, and 

partner or family involvement, can prompt a successful outcome (Fig. 2; alternative combination 

1). However, in the second combination, when partner or family involvement is absent from the 

intervention, an opportunity to interact with health workers is needed for successful 

implementation (Fig. 2; alternative combination 2). 

Initially, we hypothesized that engagement strategies (governing the intensity, frequency, 

technique, recruitment and incentives of an intervention) would be critical to intervention 

success. However, our analysis suggests that the consistent presence of support for women was 

more important driver of intervention success. We found that while all intervention components 

were delivered during pregnancy, the timing (for example, second or third trimester) and mode 

of delivery (for example, community or health facility) varied across interventions. What proved 

most important was not when or how these components were delivered, but whether they were 
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delivered at all. For example, partner or family involvement in the intervention was introduced at 

different times during pregnancy and through different approaches (e.g. partner involved in 

education sessions, partner involved in consultation only, or both), but it was the partner’s 

inclusion alone that was consistently associated with intervention success. Our findings suggest 

that simply integrating supportive elements may be more important than standardizing 

approaches on when and how interventions are delivered. Standardized approaches may not 

work as acceptability varies across health systems and cultural contexts, making formative 

research essential to ensure interventions are locally relevant and effective. This reflects the 

principle in the United Kingdom Medical Research Council framework on evaluating complex 

interventions:36 interventions can retain core functions, while allowing flexibility in intervention 

delivery, to adapt to context while safeguarding fidelity to the intervention’s purpose. 

Health workers 

Among interventions aimed at optimizing caesarean use, those targeting health workers are most 

successful when they include the following five components: training to improve health worker 

knowledge and skills about labour management; clinical protocols for caesarean sections (active 

dissemination of indications for caesarean births via protocols, guidance or algorithms); 

actionable recommendations from audit and feedback; multidisciplinary collaboration (between 

obstetricians, other doctors, midwives and nurses); and ensuring health workers’ willingness to 

change.14 Descriptions of these intervention components are presented in Table 1. 

Training, clinical protocols, audit and feedback, and multidisciplinary collaboration have 

all been widely implemented approaches to monitor caesarean rates.10 However, willingness to 

change among health workers is a comparatively new concept.14 Their willingness is often 

influenced by concerns about potential income loss, fear of blame for poor outcomes, 

professional status, or conflicting values.25 Because willingness to change influences individual 

attitudes and behaviour, it is critical for intervention success. Thus, willingness to change should 

be assessed through formative research before intervention implementation. 

Our analysis shows that interventions targeting health workers are successful when all 

five intervention components are implemented together (Fig. 3; ideal combination). Our analysis 

also suggests that health workers’ willingness to change is a critical enabling factor. If any of the 

other four components are absent, willingness to change must be present for successful 
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implementation (Fig. 3; combination 1 and 2). If willingness to change is absent, all four 

remaining components must be implemented to offset its absence (Fig. 3; combination 3). One 

way of mitigating health workers’ fears about blame and litigation may be multidisciplinary 

collaboration, in particular, collaborative decision-making and collegial support.25 Successful 

implementation may need a mandatory approach (for example, making it compulsory for health 

workers to adhere to interventions) if health workers are not willing to change and all the other 

components are not present (Fig. 3; combination 4). 

Step 3: engagement 

The successful implementation of an intervention aimed at optimizing caesarean use also 

depends on how it is introduced and integrated into the routine functioning of health systems to 

achieve long-term success and sustainability.37 Here we outline several strategies that may help 

interventions aimed at optimizing caesarean sections use be implemented, based on the United 

Kingdom National Institute of Health Research and Medical Research Council’s framework for 

complex interventions (hereafter referred to as the complex interventions framework).36 

The complex interventions framework recommends iterative development of 

implementation strategies before scale-up.36 These include small-scale pilots, meaningful 

stakeholder engagement and robust process evaluations. 

Small-scale pilots 

We suggest starting the implementation of interventions with small-scale pilots, for 

example, in a single health facility. Small-scale initiation, followed by an incremental approach, 

allows best practices and challenges to be identified and can inform effective scale-up.36,38 

Starting small also allows risk mitigation and ensures that interventions are adaptable and 

sustainable ahead of larger-scale implementation. 

Meaningful stakeholder engagement 

Meaningful stakeholder engagement should be integrated throughout an intervention’s 

lifecycle (particularly when stakeholders are women; partners or family health workers and 

policy-makers). The complex intervention framework highlights the importance of engaging 

stakeholders at every stage of intervention, as it is a core process to facilitate contextual fit, 

feasibility, adoption and sense of ownership.36,39,40 Importantly, stakeholder engagement fosters 



Publication: Bulletin of the World Health Organization; Type: Policy & practice 
Article ID: BLT.25.293141 

8 of 17 

clear governance and leadership coordination and ensures interventions are aligned across 

sectors and integrated into routine care.40 

Robust process evaluations 

Robust process evaluations show what works, why it works and can identify which intervention 

components contribute to success. Findings will inform improvements, scale-up and 

sustainability. The complex interventions framework emphasizes the importance of assessing 

process outcomes (fidelity, dose, reach, adaptation, acceptability and unintended consequences) 

via process evaluations.38 Evaluations should go beyond effectiveness outcome (that is, 

caesarean rates) to assessing how interventions are delivered and received. For example, it is 

essential to assess whether women received education sessions as intended, whether health 

workers consistently received recommendations from audit and feedback, and how the 

intervention was adapted over time. 

These strategies are mutually reinforcing and provide a structured, theory-informed 

pathway to intervention implementation. We recommend the intentional use of established 

implementation frameworks to guide both the implementation and evaluation of interventions 

aimed at reducing unnecessary caesarean births. 

Providing high-quality care 

Providing high-quality care is critical to optimizing caesarean use. The following can all help in 

this respect:7,41–43 access to safe and timely emergency obstetric care; respectful maternity care 

and continuous and emotional support for women; promotion of vaginal birth (when possible); 

implementation of evidence-based practices; avoidance of unnecessary interventions; and 

ensuring health workers are skilled and trained in physiological birth and can effectively manage 

labour complications. Creating a supportive and respectful birthing environment where women 

feel empowered to participate in decision-making, are supported emotionally throughout 

childbirth with labour companions and are treated respectfully through effective communication 

with health workers, may also help optimize use of caesarean sections.41,42 Therefore, ensuring 

that women receive high-quality, supportive, evidence-based care throughout pregnancy and 

childbirth goes hand-in-hand with efforts to reduce unnecessary caesarean sections. 

Conclusion 
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Every pregnancy and birth is unique and while caesarean sections are medically needed in 

certain situations, promoting vaginal birth where possible can lead to significant benefits for both 

women and babies. Effective interventions aimed at optimizing caesarean use are likely to be 

multifaceted. We outline ways in which the rising trend for caesarean sections might be 

addressed, most notably through a three-step pathway for implementing interventions that aim to 

optimize caesarean use. Formative research before implementing interventions can help to 

identify and address context-specific challenges. Intervention components that target both 

women and health workers are important; using behaviour change and implementation science 

frameworks, and involving key stakeholders throughout intervention design, implementation and 

evaluation are all key to success. During implementation, process evaluations can help to 

understand what does or does not work, and why. Additionally, improving the quality of 

childbirth care is essential for optimal use of caesarean sections, high-quality, supportive care 

throughout labour and birth has the potential to empower women and promote positive childbirth 

experiences. In the absence of these considerations, women and health workers may opt for 

caesarean birth as a perceived safer, less painful, or more predictable alternative to vaginal birth. 
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Table 1. Key intervention components when targeting women and health workers 
Key intervention component Description 
Educational interventions targeting pregnant women 
Group-based delivery Delivers education or support sessions facilitated in a group 

setting, allowing women to engage with peers, share 
experiences and learn collaboratively. 
Sessions often include information about different birth 
methods, the birth process, mental health and coping 
strategies, pain relief methods and partners’ roles in birth 

Provision of information, education 
and communication materials about 
childbirth to women 

Distributes evidence-based materials (such as leaflets, 
posters, videos, or digital content) designed to educate women 
about pregnancy and childbirth, supporting informed decision-
making and preparation for birth 

Partner or family involvement Provides opportunities for partners or family members to be 
actively involved in the intervention and/or maternity care, 
including attending education sessions or consultations with 
health workers. 

Opportunities to interact with health 
workers 

Implements one-on-one counselling that provides women with 
direct access to health workers, enabling them to ask 
questions, receive personalized guidance and build trust in the 
care process 

Interventions targeting health workers 
Training to improve health worker 
knowledge and skills for labour 
management 

Implements theory-based or practical education sessions 
aimed at improving health workers’ clinical knowledge and 
practical skills in evidence-based labour and delivery 
management 

Clinical protocols for caesarean 
section (active dissemination of 
indications for caesarean births via 
protocols, guidance or algorithms) 

Actively disseminates clear, standardized clinical protocols, 
decision-making tools, reminder systems, or information, 
education and communication materials that outline 
appropriate indications for caesarean births, promoting 
consistency and adherence to evidence-based practice 

Actionable recommendations from 
audit and feedback 

Implements structured processes where, at each audit and 
feedback cycle, health workers receive regular data-driven 
feedback on their clinical practices, paired with clear, practical 
recommendations for improvement to support accountability 
and quality enhancement 

Multidisciplinary collaboration 
(between obstetricians, doctors, 
midwives and nurses) 

Involves different cadres of health workers in caring for women 

Ensuring health workers’ willingness 
to changea 

Ensures that health workers’ willingness to adapt to change 
and adhere to the intervention is addressed 

a Willingness to change was added in our qualitative comparative analysis, as it becomes an overarching factor 
across qualitative evidence syntheses25,26 and the discussion section of the trials reports,27,28 where both health 
workers and trialists mentioned that the underlying factor of success lies on health workers’ beliefs about caesarean 
births and vaginal birth, as well as whether health workers are willing to step out of their comfort zone to change. 
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Fig. 1. Key components of interventions that influence their success in optimizing the use of caesarean births 
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Fig. 2. Combinations of intervention components targeting women and families that lead to the successful 
implementation of interventions 
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Fig. 3. Combinations of intervention components targeting health workers that lead to the successful 
implementation of interventions 
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