Table S1 Health Services
	Innovative MNH approach
	
Summary of Evidence

	Implications
	

	
	Evidence
	Type of Study
	Reference
	Grade
	Programming
	Implementation Research

	Quality Improvement 

	Management and leadership (M&L) development for MNH services quality improvement
	After M&L skills development, case fatality rates for pre-eclampsia decreased from 3.1% to 1.1%, hemorrhage from 14.8% to 1.9%, stillbirths reduced by 36%, MMR reduced by 34% (decreased from 496 to 328 per 100 000) in Ghana.
	Interrupted time series
	1
	3
	Management and leadership development activities could be implemented at various levels of health care systems; shown potential for scale-up in Egypt 
	Assessing if leadership interventions have impact on health outcomes.

	
	After M&L skills development, overall MMR and RR of maternal mortality was lower than historical comparison in Nigeria; yearly increase in live births. Less presentation–intervention intervals over 30 min among cases of maternal mortality.
	Cross-sectional
	2
	3
	
	

	
	A pilot programme of M&L development scaled up  to 184 health care facilities, family planning visits and number of prenatal increased; at same time, MMR in region reduced from 85.0 to 35.5 per 100,000 live births
	Cross-sectional
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	3
	
	

	WHO Safe Childbirth Checklist, an innovative, evidence-based standardized protocol for MNH care
	A checklist verifying use of 29 essential practices to prevent childbirth-related mortality evaluated in India. With the checklist, practices increased from 10-29 to 25-29, improvement in the delivery of 28 out of 29 individual practices.
	Pre post
	4
	3
	Checklist needs to be adopted for local circumstances; WHO group offers to give guidance in that process.
	Scale-up study including health outcomes currently being conducted

	Implementation of redesigned protocols of MNH care following  quality improvement
	Women's satisfaction levels improved after implementation of redesigned care processes, caesarean birth decreased (30% compared with 42% previously) in a study in Iran.
	Interrupted time series
	5
	3
	QI intervention was based on women's needs assessments and clinical recommendations
	Testing whether model might be adopted to improve compliance with evidence-based guidelines elsewhere

	Collaborative quality improvement of a network of sites that work together for a specified period of time to rapidly achieve significant improvements in a focused topic through shared learning
	QI models for MNCH include COPE (Client-Oriented, Provider-Efficient Services), Fully Functional Service Delivery Point (FFSDP), HIVQUAL, Improvement Collaborative, Improving Newborn Health, Partnership Defined Quality (PDQ), Private Sector Quality Improvement Package, Quality Design/Redesign, Reaching Every District (RED), and Standards-Based Management and Recognition
(SBM-R)
	Report
	6
	4
	QI models can provide programmatic guidance and be applied at all levels of the health system, using existing resources, to put in place long-lasting
changes in how care is provided
	Assessing in evaluation studies beyond case studies

	Comprehensive intervention packages  based on QI approaches 
	Intervention package with 1) establishment and certification of comprehensive emergency obstetric and newborn-care centres 2) continuous delivery services at the primary health centre level, 3) incentives for medical officers in Tamil Nadu, India
	Case study 
	7
	3
	QI activities need to be monitored and sustained
	Assessing in continuous evaluation studies 

	
	With intervention package in Ningxia, China incl 1) guidelines for providers and mothers, 2) incentive plan, 3) public health promotion, 4) training of healthcare providers , 5) maternity waiting homes, and 6) upgrading critical equipment and facilities, MMR decreased, fewer children were born at home, women with prenatal care and prenatal visits in the first trimester increased 
	Interrupted time series
	8
	3
	
	

	
	QI led to development of a comprehensive postnatal package of care, with three postnatal assessments by providers in maternity and maternal and child health clinics in Kenya; the QI process improved counseling scores for danger signs in the newborn, infant feeding, quality of care index for newborn.
	Pre post
	9
	3
	
	

	UNICEF Safe Motherhood programme
	Implementation of the programme increased rate of prenatal visits in the first trimester (from 38.9% to 76.1%), overall prenatal visits (82.6% to 98.3%), women mobilized to deliver in hospitals (62.7% to 94.5%), hospital delivery rates (31.1% to 87.3%); MMR reduced 34.9% from 91.76 to 59.74 per 100,000 live births.
	Pre post
	10
	3
	Endorsed by both Chinese Ministry of Health and UNICEF
	Sustainability needs to be assessed in continuous evaluation studies; needs to test neonatal outcomes

	Special Care Newborn Units to provide quality level II newborn care services in remotest districts in India
	Human resources, equipment and other constraints are challenges in scaling up specialized NICU units in remote districts in India.
	Case study
	11
	4
	Very limited evidence on implementation
	Assessing in qualitative and quantitative evaluation

	Infection control programme in reducing nosocomial  infections in neonatal unit
	In Senegal, rate of nosocomial bloodstream infections decreased from 8.8% to 2.0%, rate of infections/patient-day decreased from 10.9 to 2.9/1000 patient-days; overall mortality rates did not differ significantly; neonates on antimicrobial therapy decreased from 100% to 51% of at-risk infants; incidence of drug resistant bacteria  decreased
	Interrupted time series
	12
	3
	Simple, low-cost and sustainable interventions shown in various settings to control nosocomial infections
	Sustainability and scale-up in other settings to be evaluated.

	
	In a programme in Bangladesh, declines in episodes of suspected sepsis (47%), cases of culture-proven (61%) sepsis, patients with a clinical diagnosis of sepsis (79%), and deaths with clinical (82%) or cultureproven sepsis (50%)
	Pre post
	13
	3
	
	

	Package of MNH interventions at institutional level [Programa de Atenção Integral à Saúde da Mulher (PAISM)]
	There was good adherence to a protocol of maternal care in Brazil (two home visits and consultation of maternity cards or patient records during prenatal and hospital care). Only 38.6% of all women enrolled in the programme received "adequate" care according to protocol.
	Cross-sectional
	14
	3
	Such programmes need strategies for early implementation and prenatal care initiation before  the end of the first trimester.
	Limited data available on process and health outcomes.

	Mental health care to pregnant women using existing resources in primary care [Perinatal Mental Health Project (PMHP)]
	In a programme in South Africa, 90% of all women attending antenatal care were offered mental health screening with 95% uptake, 32% qualified for referral to counseling
	Case study
	15
	3
	This apporach used a collaborative, step-wise manner to support mental health in pregnant women within existing resources in primary care.
	Outcomes evaluation to assess effectiveness and potential for scale-up

	Provision of basic and emergency obstetric equipment and training to facilities, community education on maternal health
	The ‘‘Reducing and Eliminating’’ EmOC intervention, scaled-up in China to 1,000 counties, compared to historical data, decreased MMR by 50%, increased hospital delivery rate.  
	Interrupted time series
	16
	3
	The Chinese government used proven interventions and targeted rural areas with economic development and a high burden of maternal death.
	Continuous evaluation of scale-up activities useful,  and control areas adjusted for economic development.

	Application of quality of care model from family planning to EmOC
	Behavior change communication, human resource capacity building, strengthening of infrastructure implemented at 3 district hospitals in Nepal improved the understanding of quality improvement at local and national levels.
	Case study
	17
	4
	The program developed and implemented a quality of care approach at three district hospitals in Nepal .
	Needs evaluation study based on Nepalese quality of care evaluation framework for maternity services.

	Skin-to-skin Care

	Community-based KMC
	This study in Bangladesh showed no effect of community-based KMC (CKMC ) on NMR.
	RCT
	18
	1+
	Many newborns are not weighed at birth, making the diagnosis of prematurity problematic.
	Need to assess why implementation was weak, solve problem of extensive missing birth weight

	
	No effect of CKMC in the same trial in Bangladesh on outcome and impact measures of newborns held skin-to-skin less than 7 hrsd/day.
	RCT
	19
	1+
	Most women who were taught CKMC hold their newborns skin-to-skin, but do so in a token manner unlikely to improve health or survival. 
	Effective training and postpartum support need to achieve adequate skin-to-skin practices, before scaling up and further evaluation are done.

	Kangaroo mother care (KMC)  implementation tool
	The paper proposes the validation of a monitoring model for KMC.
	Qualitative study
	20
	C
	Might facilitate implementation and evaluation of KMC programmes.
	Qual. validation study conducted, but with unclear methods. Needs validation.

	
	Monitoring model for KMC evaluated qualitatively.
	Qualitative study
	21
	C
	Paper presents main issues in the establishment of kangaroo mother care
	Needs validation.

	
	Tool used to evaluate KMC provided in hospitals, with support from regional steering committee
	Case study
	22
	3
	Hospital friendly hospitals score higher in KMC performance.
	Needs validation of instrument and evaluation of programme.

	Kangaroo mother care implemented in government hospitals
	In Minas Gerais in Brazil, the method is being implemented effectively in government-run hospitals. Periodic re-training is needed.
	Qualitative study
	23
	B
	Limited programmatic insight from study. 
	Needs validation.

	KMC implemented at hospital with facilitation
	Successful implementation in 34 hospitals in KwaZulu-Natal Province, South Africa, was achieved in most of the hospitals irrespective of the strategy used. Facilitation improved implementation assessed per “progress score”.
	RCT
	24
	1-
	Some sites do not need facilitation for successful implementation.
	Needs evaluation of optimal facilitation strategy.

	
	In Gauteng, South Africa, a study found no difference in kangaroo mother care implementation with face-to-face facilitation at hospitals vs education at a workshop off-site.
	RCT
	25
	1-
	The choice of outreach strategy should be guided by local circumstances, cost and the availability of skilled facilitators.
	

	MNH nutrition

	Zinc as adjunct treatment for antibiotic regimen in newborns treated at urban hospitals
	Additional treatment with zinc led to fewer treatment failures in a trial in New Delhi, India, and the disease-specific CFR was lower with zinc adjunct treatment.
	RCT
	26
	
	Zinc could be given as adjunct treatment to reduce the risk of treatment failure in young infants with probable serious bacterial infection.
	Further evaluations underway on other applications of zinc.

	Iron fortification of wheat and corn flour to prevent anemia in pregnancy
	Women at a prenatal clinic in Brazil had higher Hb levels and less anemia after the introduction of flour fortification
	Pre post
	27
	3
	Limited inferences on programming possible based on this study.
	Prospective evaluations warranted. 

	Early initiation of prenatal maternal food supplementation
	In Bangladesh, early initiation of prenatal food supplementation was associated with less food-insecurity and more maternal-infant interaction
	RCT
	28
	1-
	More food insecure families have a lower quality of maternal-infant interaction.
	Prospective evaluations warranted.

	Calcium supplementation in pregnancy 
	In the Gambia, calcium supplementation from 20 weeks gestation to delivery did not lead to differences in breast milk concentration or infant measures
	RCT
	29
	1-
	No effectiveness shown.
	No effectiveness shown.

	Multiple micronutrient supplementations in combination with early initiation
	In Bangladesh, there was no difference in hemoglobin concentrations with various micronutrient schemes, i.e., early vs usual initiation group. Early initiation of multiple micronutrients had a lower mortality rate than usual initiation or iron and folic acid alone.   
	RCT
	30
	1++
	Among pregnant women in poor communities in Bangladesh, treatment with multiple micronutrients resulted in decreased childhood mortality.
	Strong evidence from single trial, and scale-up in South Asia and elsewhere needs to be assessed.

	Positive deviance approach to improve antenatal nutrition 
	In villages in Egypt targeted with an antenatal education and supplementation intervention, women were more likely to report increased birth weights of their infants, more likely to report higher food intake.
	Pre post with control area
	31
	3
	The Government of Egypt and partners are scaling up the elements of the project.
	Might be evaluated in other settings.

	Integrated food supplementation programme for pregnant women
	In a program in Bangladesh, only a third of eligible malnourished women received supplementation correctly; supplementation in this study did not show effect on maternal weight gain or neonatal birth weight/LBW rate.
	Cross sectional
	32
	3
	The Bangladesh Integrated Nutrition Program (BINP) might not have targeted optimally.
	Needs appropriately powered evaluations stratified by targeted populations.

	Nutrition: Breastfeeding

	Breastfeeding "gear model" to promote implementation of breastfeeding promotion interventions
	Innovative aspects of breastfeeding include communication and mass media campaigns, innovative facility- and community-based delivery systems (baby-friendly hospitals, peer facilitators, etc.)
	Mixed-methods review
	33
	4
	Model aims to inform breastfeeding programming generically.
	Validation needed to test the application of the model for programming.

	Post natal home visits to improve breast feeding and postnatal morbidities
	In Syria, mothers who were visited at least once by a midwife for postpartum care were more likely to breastfeed. No differences in other outcomes.
	RCT
	34
	1-
	Limited programmatic inferences from this study.
	Appropriately powered trials necessary to assess health impacts.

	Peer-counseling to promote breast-feeding
	Peer supervision creates the highest cost in peer-counseling to promote breast-feeding in a project in Uganda. Total project costs were US$139 per mother and US$ 26 per visit.
	Costing study
	35
	3
	Not an efficacy trial.
	Effectiveness of this intervention needs to be tested.

	Community volunteers to promote exclusive breastfeeding
	In Sokoto, Nigeria, training community volunteers in breastfeeding promotion increased intention to exclusively breastfeed. All infants of mothers who had received counseling did breastfeed.
	Pre post
	36
	3
	Baseline data suggests that many mother are still not exclusively breastfeeding. 
	Evaluation necessary to assess intervention’s  health impacts.

	Mainstreaming exclusive breastfeeding into maternal and child health programmes for scale-up 
	Key processes for the scale-up of exclusive breastfeeding include the creation of evidence-based policies and guidelines, and implementation strategies and plans for all strata of society.
	Literature review
	37
	4
	Breastfeeding remains single most important preventive intervention against child mortality.
	Programme and policy evaluations needed.

	Prenatal Care

	Maternity waiting homes combined with MCH services and micro credit / income generation activities
	Ethnic minorities encounter significant barriers to using waiting homes. In Lao, micro-credit and income generating activities to co-exist with medical protocols.
	Qualitative study
	38
	C
	Waiting homes couples with approaches from other building blocks
	Programme and policy evaluations needed.

	Maternity waiting homes combined with MCH services
	Most facility-based deliveries were among women within 5 km; waiting homes in rural Timor-Leste did not improve institutional deliveries among women living more remote.
	Pre post
	39
	3
	Programming might need to address other barriers 
	Might need evaluation of regional barriers to care.

	Newly implemented maternity waiting homes
	In Nicaragua, both pregnant women as well as their husbands need to be informed about waiting homes, and women need be connected to postnatal care.
	Mixed methods study
	40
	4
	Study on its formative stages
	Programme and policy evaluations needed.

	Yoga in high-risk pregnancy
	In Bangalore, India, yoga offered to women with high-risk pregnancy lowered rates of pregnancy induced hypertension, preeclampsia, diabetes, growth retardation, small-for-gestational age neonates, and those with low APGAR scores
	RCT
	41
	1-
	Has been practiced for ages, but use to prevent high-risk complications is innovative.
	Needs evaluation of effectiveness in other target populations.

	Interpersonal-psychotherapy-oriented childbirth education programme for first-time childbearing women
	In China, women in intervention groups scored higher for level of social support, maternal role competence, had less postpartum depressive symptoms, better psychological well-being
	RCT
	42
	1-
	Integration into routine care needs ongoing evaluation.
	Needs large studies with rigorous methodologies, potentially enrolling multiparous women

	Group prenatal care to take account of women's views and specifically address their need for information, support and communication
	Significant improvement in client satisfaction and prenatal care utilization with group care in Iran; women in group care are more likely to have adequate ANC
	cRCT
	43
	1-
	Group prenatal care might address lack of peer support, cultural and traditional practices, where  low-quality health services interfere with implementation of prenatal care.
	Needs large studies with rigorous methodologies 



B. Health Technology
	
Innovative MNH approach 
	
Summary of Evidence

	Implications
	

	
	Evidence
	Type of Study
	Reference
	Grade
	Programming
	Implementation Research

	Maternal technologies

	Non-pneumatic Anti-Shock Garment to stabilize and resuscitate hypovolemic shock
	After device implementation, observed blood loss was 50% lower, rates of hysterectomy declined (8.9% vs. 4%), and CFR decreased from 8.5% to 2.3% in Egypt, Nigeria
	Pre post
	 44
	3
	Device can be used by nurses; needs to be tested at  community and household levels
	Needs prospective, controlled study, cost-effectiveness assessment

	
	Blood loss, time to recovery from shock improved after introduction of the device compared to time period before.
	Pre post
	45
	3
	
	

	
	Technology description
	Narrative review
	46
	4
	
	

	Automated BP devices suitable for low-resource settings 
	Devices distributed to 11 clinics and re-assessed 5 times over 36 months. Devices were used frequently with high levels of user satisfaction and good durability in primary health-care facilities in rural Tanzania.
	Interrupted time series on acceptance
	47
	3
	Pricing, distribution, and maintenance unclear; hardly useful without therapeutic modalities in place
	Needs testing with variety of users, in settings assessing therapeutic consequences

	Single-use obstetric emergency medical kits
	After the introduction of birthing kits, facility-MMR decreased from 389 to 234 per  100 000 live births pre/post, 30% reduction, non-significant ( P=0.09)
	 Pre post
	48
	3
	Primary use for obstetric emergencies in resource-poor setting
	 Needs prospective, controlled study, CE assessment

	Misoprostol for community-based use 
	Technology description, no data
	Narrative review
	46
	4
	Limited experience with community-based application
	Need to test use among various health worker cadres 

	Storage and application system for oxytocin delivery 
	Technology description as tested in Indonesia
	Narrative review
	46
	4
	Being tested and scaled up by US based NGO; clinical trials conducted on acceptability
	System can also be used for other drugs

	Balloon condom catheter to treat intractable uterine bleeding
	 Technology description as tested in Bangladesh
	Narrative review
	46
	4
	Few clinical testing available beyond proof of concept 
	Needs testing for effectiveness, efficacy, appropriateness for various health worker cadres

	Foilized Polyethylene Pouch to store Neviparine
	Technology description, no data
	Narrative review
	49
	4
	Few clinical testing available beyond levels of preservation 
	Might be considered for PMTCT programme logistics 

	Low-cost, portable OB ultrasound and Doppler
	Technology description, no data
	Narrative reviews
	50
	4
	Devices in development, no pricing 
	No published clinical trials yet

	Simplified partograph 
	Simplified partograph developed by WHO shown to be more user-friendly (P=0.002) and more likely to be completed; associated with fewer cesarean deliveries and comparable perinatal and maternal outcomes. Paper reports on Cochrane review of partograph versus no partograph which found a reduced risk of cesarean delivery in low-income settings (RR 0.38; 95% CI, 0.24–0.61).
	Systematic review of observational trials cited in narrative review
	50[systematic review], 51 [narrative review]
	2+
	May monitor the progress of labor where intrapartum surveillance may be limited by staff shortages and lack of experienced staff
	Needs prospective, controlled study, CE assessment

	Low-cost, low-tech vacuum delivery/EmOC devices
	Technology description, no data
	Systematic review
	50[systematic review], 51 [narrative review]
	4
	Can help address logistics and device shortages
	No published clinical trials yet

	Low-cost, low-tech birth simulators
	Technology description, no data
	Systematic review
	50[systematic review], 51 [narrative review]
	4
	Needs bundling with training intervention; manufacturers interested in implementation and evaluation
	No published clinical trials yet

	Cell-phone based malaria diagnostics for pregnant women; hemoglobinmeter
	Technology description, no data
	Narrative review
	51
	4
	Needs to be bundled with malaria services for pregnant women
	No published clinical trials yet

	Clean delivery kits
	Births kits are associated with significant increase in attendants having clean hands; intervention packages which include births kits associated with reduced newborn mortality, omphalitis,and puerperal sepsis. Design and use of interventions involving delivery kits, and its implementation are heterogeneous; higher levels of use being reported where birth kits are distributed free as part of a research programme. 
	Systematic review
	52, 53
	1-
	Kits usually part of a larger bundle of interventions, user and training requirement, facilitators and barriers to birth kit use often unclear 
	Specific effect of kits difficult to isolate; programmes hardly comparable across settings

	Low-cost EmOC transporter (eRanger)
	Reduced median delays in referral to the district hospital by 2·0–4·5 h (35–76%); initial cost of the eRanger was 19-times less than that of a four-wheel drive ambulance based at the district hospital
	Narrative review
	54
	4
	Other delays and access barriers to EmOC need to be addressed.
	Sustainability of model needs to be assessed.

	Neonatal technologies

	Low-cost neonatal resuscitators
	Innovative low-cost neonatal resuscitation training materials and resuscitation devices in conjunction with a training program suggested a significant reduction in neonatal deaths and rates of fresh still births in Tanzania; and improved provider knowledge, device use, and still birth rates after trainings in India.
	Pre-post 
	55 56
	3
	Can be bundled with maternal interventions; manufacturers interested in implementation and evaluation
	Needs controlled evaluation trials

	Devices to prevent PMTCT (breastfeeding shields)
	Technology description, no data
	Narrative review
	57
	4
	Needs integration into PMTCT programmes
	Need clinical trials on their acceptability, effect on health outcomes and adverse effects

	Low-cost, low-tech ventilation devices
	Technology description, no data
	Narrative review
	57
	4
	Need integration into clinical services; no safety data available
	Need clinical trials on their acceptability, effect on health outcomes and adverse effects

	Low-cost weight or temperature measurement devices
	Technology description, no data
	Narrative review
	57
	4
	Need integration with clinical services; some clinical data available on temp indicator
	Need clinical trials on their acceptability, effect on health outcomes and adverse effects

	Postnatal clean practice with chlorhexidine cord applications 
	All-cause neonatal mortality is reduced with chlorhexidine cord applications in the first 24 hours of life, as suggested in trials in Nepal and Pakistan.
	Systematic review, cRCT
	58, 59
	1+
	Can be easily integrated into community-based interventions and care at facility
	High evidence grade, found to be effective in three cluster RCTs in South Asia

	Topical application of emmolients to reduce nosocomial infections and associated mortality
	Treatment with skin barrier-enhancing emollients (sunflower seed oil or aquaphor) resulted in a improved survival rates among preterm hospitalized infants in Bangladesh.
	RCT
	59
	1+
	Part of clean practices that can be integrated into larger MNH programmes
	Tested in hospitalized preterm infants, needs studies in term infants

	Cot-nursing using a heated water-filled mattress for neonatal thermoprotection
	Cot-nursing has similar effects to incubator care with regard to temperature control and weight gain in trials from Ethiopia.
	Systematic review
	60
	1+
	Electricity dependent
	Non-inferiority study; need studies with mortality outcomes

	Low-cost, low-tech infant warmers
	Technology description, no data
	Narrative reviews
	57, 61
	4
	Devices marketed and in development; needs bundling with other  interventions; manufacturers interested in implementation and evaluation
	Need clinical trials on their effect on health outcomes or adverse effects 

	Wraps, foils for neonatal thermoprotection
	Technology description, no data
	Narrative reviews
	61
	4
	Devices marketed primarily for use in facilities; no distribution channel in low-resource settings
	Trials in high-income countries suggest effectiveness, limited data from  
low-resource settings 

	Low-cost pulse oximeter
	Technology description, no data
	Narrative reviews
	51, 62
	4
	Devices marketed and in development
	Need clinical trials on their effect on health outcomes or adverse effects

	Phototherapy devices
	Technology description, no data
	Narrative reviews
	63
	4
	Devices in development
	No published clinical trials yet



C. Health Workforce
	Innovative MNH approach 
	
Summary of Evidence

	Implications

	
	Evidence
	Type of Study
	Reference
	Grade
	Programming
	Implementation Research

	Health Workforce

	E-learning
	After enrolling in an internet-based distance neonatal care learning offered in India and the Maldives that combined local hands-on skills enhancement, participants had higher skills and knowledge scores and were satisfied with the intervention.
	Pre post
	64
	3
	Online trainings are sometimes coupled with on-site skills training, links to other online resources; many more mhealth educational interventions in development (not covered in this review)
	Evaluations need to assess not only programme satisfaction or skills and knowledge scores at best- but also cost-effectiveness and impact of e-learning intervention on health of populations served.

	
	An online training on ENC in India received positive feedback.
	Narrative description, feedback
	65
	4
	
	

	
	Educational cell phone text messages sent to 2,500 midwives each week for a period of 6 months for continuing education in under-resourced settings in South Africa were well received by midwives in a survey of 50 participants.
	Cross-sectional survey on satisfaction
	66
	3
	
	

	Training of CHW cadres
	Pilot study in Indonesia of community-based neonatal resuscitation training for community midwives and delivery of ventilation devices resulted in improved knowledge and more neonates being ventilated. Newborn survival on day 1 did not differ compared to control group. 
	Cross-sectional survey with control group
	67
	3
	Implemented in a setting where most deliveries occur at home and almost none of the midwives had previously owned a resuscitation device.
	Larger, sufficiently powered studies needed to estimate impact on newborn survival.

	
	Allowing childbirth companions to support women at state hospital in South Africa during childbirth was not readily accepted by hospitals and did not improve care practices or women's experiences.
	RCT
	68
	1-
	Childbirth companions alone might not be able to change a health care culture where women were shouted at and report being slapped or struck
	Qualitative evaluations might reveal potential modified or alternative strategies to improve care practices and women's experiences

	
	Evidence on interventions conducted by lay health workers in very varied contexts is limited, but suggests that they provide promising benefits in promoting immunization uptake and breastfeeding, improving TB treatment outcomes, and reducing child morbidity and mortality. NMR is reduced with support of lay workers, but this effect was statistically not significant.
	Systematic review
	69
	1-
	A variety of models involving CHW have been developed for various regional contexts, some with strong support from countries. Details of CHW models vary among settings, such as training, remuneration or other incentives, and scope of work.
	Evidence on effect of CHW on community MNH also available from studies on complex community-based interventions (see Table on “Community participation and mobilization”)

	
	Community-based neonatal care provided by CHW is associated with reduced NMR, especially in environments with a high NMR before implementation of the intervention.
	Systematic review
	70
	1
	
	

	
	In Pakistan, training Lady Health Workers links first-level care, including MNH care, to the community. Health indicators are significantly better than the national average in areas served by LHWs
	Case study
	71
	3
	
	

	
	In India, IMNCI programme training of CHW in community-based MNH care showed intermediate to poor diagnostic agreement, and skills remained poor.
	Cross-sectional
	72
	3
	
	

	
	With the Morang innovative Neonatal Intervention (MINI) programme in Nepal training CHW to identify and treat severe neonatal infection, treatment was initiated in 90% of cases of suspected severe infection, and CFR was 1.5% in those treated vs 5.3% in those not treated.
	Cross-sectional
	73
	3
	
	

	
	Training of a cadre of Ethiopian frontline community health workers [Health Extension Workers (HEWs), TBAs and volunteer Community Health Promoters (vCHPs)] in MNH care improved their immediate knowledge scores. 
	Pre post
	74
	3
	
	

	
	A programme of frontline community health workers to improve MH services utilization in Ethiopia increased women's use ANC, but not the rate of facility-based deliveries, skilled birth attendance, or PNC.
	Cross-sectional
	75
	3
	
	

	
	A novel MNH survival training package for frontline health workers in South Sudan improved knowledge and skills scores, and users were showed satisfaction with the programme.
	Pre post
	76
	3
	
	

	
	Teaching sessions in the Philippines training male community representatives in MNH interventions improved their knowledge scores.
	Pre post
	77
	3
	
	

	
	Case management and support by dedicated CHWs can create a continuum of longitudinal care in the PMTCT cascade, improve testing and treatment initiation, and support retention in PMTCT care.
	Cross sectional
	78
	3
	Other community-based case-management models involve TBAs or other cadres.
	Evaluation of impact of case management approach on health impact needed.

	
	Home management of (maternal) malaria in Zambia costs less than facility-based treatment and is more cost effective.
	Costing study
	79
	3
	
	

	
	Two categories of approaches are likely to increase the use of skilled health personnel at birth: a) deploying skilled health personnel and b) addressing financial barriers for users. 
	Systematic review
	80
	1+
	Integral approach beyond workforce interventions needed to improve skilled birth attendance.
	Improved access to skilled health personnel for childbirth shown to have positive outcomes for MNH  indicators

	Task shifting to non-physicians

	Non-physician clinicians to provide EmOC 
	Non-physician clinicians did not differ in key clinical outcomes of OB surgery when compared to physicians. Wound infections and dehiscence were more common when surgery was done by non-physicians.
	Systematic review
	81
	1+
	Various models implemented in Africa (Zaire, Mozambique, Malawi, Burkina Faso, Tanzania) 
	Studies are not randomized nature,  and do not assess risk of cases assigned to officers vs physicians.

	
	In Tanzania, competency-based curricula for assistant medical officers’ (AMOs) training in CEmOC, and for nurses, midwives and clinical officers in anaesthesia and operation theatre etiquette (involving hands-on sessions, lectures and discussions; monthly supportive supervision) led increase in surgeries at institutions where teams of non-physician providers had been trained, while SBR and referrals for OB care decreased.
	Pre post
	82
	3
	Although officers performed most of cesarean deliveries in study areas in Tanzania, met need was only between 23 and 35%.
	

	
	In Tanzania, most surgeries were performed by non-physicians, with a CFR of 1.2 to 2%, close to the 1% target for safe EmOC. 
	Cross sectional
	83
	3
	
	

	Task shifting of mid-level anaesthesia services 
	Task shifting expands coverage and access to OB care in South Asia, but has not been evaluated or scaled up yet.
	Narrative review
	84
	4
	Anaesthesia task shifting might expand coverage and access to care in South Asia
	Systematic safety and health outcomes evaluation needed.

	Newborn aides to staff NICU
	In India, in the context of lack of nurses, a cadre of newborn aides might help staff newborn care units.
	Narrative review
	85
	4
	Novel cadres might help bridge personnel gap ininstitutions
	

	Pictorial job aids used by skilled providers and for task shifting to clinic-based lay providers 
	Pictorial job aids increase certain kills and knowledge scores and can improve counseling on routine ANC and ENC in a pilot study in Benin.
	Pre post with control group
	86
	3
	Pictorial aids might  help shift tasks to lay nurse aides to provide effective antenatal counseling in facility-based settings
	Need to assess how to tailor aids to the counseling situation and target audience (use of aids did not change maternal knowledge of general prenatal or newborn care).

	
	
	
	87
	3
	
	

	
	With pictorial aids, more messages were provided during counseling, and more women had knowledge of key messages of perinatal health in a pilot study in Benin.
	Report
	88
	4
	
	

	Training health providers

	Low-tech OB simulation training programme
	A simulation-based EmOC and neonatal care training (PRONTO) in Mexico helped reach hospitals goals and increased knowledge scores. 
	Cross sectional
	89
	3
	Based on low-tech simulation, improved knowledge scores.
	In addition to attainment of hospital goals such as reaching logistic goals, need to measure skills and health impact.

	Simplified training to Improve Neonatal Resuscitation—Helping Babies Breathe Programme
	The HBB programme adopts US resuscitation guideline for use in resource-limited settings.
	Narrative review
	90
	4
	Training standards from industrialized context was adapted to training needs in low-resource settings 
	Additional evidence available from more recent studies (see Table “Survey’)

	
	
	Report
	91
	4
	
	

	Training of health professionals and policy-makers in essential neonatal care and breastfeeding promotion
	WHO programmes such as Making Pregnancy Safer and Promoting Effective Perinatal Care have led to positive changes even in challenging contexts.
	Narrative review
	92
	4
	Simple cost-effective interventions aimed at improving quality of healthcare in former Soviet countries
	No formal programme evaluation published.

	Train-the-trainer model for instruction in the WHO ENC course  and neonatal resuscitation 
	In a pre post evaluation, training in the WHO ENC course did not change NMR, but decreased SBR. In an RCT, resuscitation training did not show an effect on NMR or SBR.
	RCT, pre post
	93
	1+
	Implemented in various countries globally.
	Might need an evaluation of morbidity with ENC and neonatal resuscitation

	Training of health care providers (WHO ENC course)
	Early NMR decreased after ENC training of clinic midwives in Zambia.
	Pre post
	94
	3
	The intervention costs were $208 per life saved and $5.24 per disability-adjusted life-year averted. 
	Need to assess potential for scale-up.

	
	Training of midwives in Zambia using the WHO ENC course improved knowledge and skills scores. 
	Pre post
	95
	3
	Application of the ENC guidelines contingent on basic resources; implementation of the ENC course needs to consider local conditions available 
	Study methods tailored to training materials, but no data on long-term skills or knowledge retention, or health impact. 

	
	ENC training of midwives and implementation among mothers at 18 centers was associated with a decrease in early NMR, particularly among mothers with limited school education.
	Pre post
	96
	3
	The impact of ENC may be optimized by training health care workers who target women with less formal education.
	Needs data on long-term skills or knowledge retention, or health impact.

	Training Providers to Improve Neonatal Resuscitation
	The China NRP trained 110,000 professionals and reached 94% of birthing facilities in 99% of the counties studied. "Intra-partum related deaths" decreased during the time period of implementation.
	Interrupted time series
	97
	3
	Implemented in 20 provinces. 
	Given the policy changes achieved by Chinese NRP, need to assess population-level mortality and morbidity

	Training of health care providers for mother and newborn health care improvement through international federation
	The FIGO saving mothers and newborns projects aim to partner professional associations across countries.
	Narrative review
	98
	4
	Projects are developed by partnering professional associations between high- and low-resource countries.
	Pilots in various countries assessed knowledge and skills scores (data not given in this ref).

	Training in acute care of at-risk newborns
	The adaptation of a Canadian training programme for Chinese practitioners was well received and increased knowledge and confidence in newborn care in China.
	Pre post
	99
	3
	International program adaptation requires structured and systematic evaluation to ensure that the programme meets the needs of learners, reflects their learning styles, and can be applied in their setting.

	IMNCI programme training CHW in community-based MNH care
	Modifying the IMNCI training into smaller training units reduced training costs, while improving knowledge and skills compared to baseline.
	Pre post with controls
	100
	3
	Modifications saved US$813 for a training of 25 and indirect cost saving of 3 days per trainee.
	Might need to assess long-term practices, health impact, and potential for dissemination of model

	
	When implemented in India, the programme was hampered by inadequate supervision and supplies. There was no statistical difference between districts except higher care seeking for ARI in intervention districts.
	Pre post with control districts
	101
	3
	Rapid programme assessment was conducted to aid training of 200,000 community health workers across 223 districts.
	Evaluations need to assess aspects that can inform improved implementation strategies (supportive supervision, supply logistics, and monitoring)

	Educating nurses using QI methods to improve neonatal health
	A quality improvement project to provide nurses with the training and tools to decrease neonatal mortality and morbidity.
	Study Protocol
	102
	4
	n/a
	n/a

	Training health care providers in newborn care
	In a pilot study in Sri Lanka, a 4 day training programme led to improvements in practices such as thermal protection, early initiation of breastfeeding, and hygiene.
	Pre post with control
	103
	3
	Short training had an impact on observed newborn care behavior. 
	Might need to assess long-term practices, health impact, and potential for dissemination of model

	Perinatal Continuing Education Programme
	The adaptation of a perinatal training programme led to increased knowledge in perinatal care in regional hospitals in Mexico.
	Pre post
	104
	3
	Programme based on self-teaching and participation in skills demonstration and practice sessions.
	Need to assess health impact, long term knowledge retention.

	Training of health care providers in EmOC
	Most studies report positive reactions, increased knowledge and skills, and improved behaviour after training. Outcome is assessed less frequently, and positive effects are not always demonstrated. 
	Narrative review
	105
	4
	Effective training approaches often include practical components, team work, and follow-up trainings.
	According to various levels of evaluations (Kirkpatrick framework), training programmes vary in design and are often inadequately evaluated.

	
	A national training programme increased the number of facilities providing EmOC in Bangladesh.
	Narrative review
	106
	4
	Competency-based training, innovative incentives to retain trained staff, and standardised evidence-based protocols part of training
	Need to assess health impact, long term knowledge retention.

	
	Following the training in India, basic EmOC skills were performed more often than before, and facilities to which trainees returned were able to offer EmOC services.
	Narrative review
	107
	4
	Training needs to address insufficient training for cesarean delivery, lack of anesthetists, equipment and infrastructure
	

	Training of maternity auxiliary nurses
	Educational conferences for auxiliary nurse midwives, taught by external instructors in the Dominican Republic have developed into activities of an NGO aiming at building capacity.
	Narrative review
	108 
	4
	Implementation and sustainability build on local ownership.
	No formal programme evaluation published.

	Training of SBA and centralization of EmOC and neonatal services
	While German NGOs provided support and maternal care was centralized in Eritrea, national MMR rates declined
	Narrative Review
	109
	4
	Approach included both trainings and centralization of care.
	No formal programme evaluation published.

	Essential Surgical Skills-Emergency Maternal and Child Health (ESS-EMCH) Programme
	The Essential Surgical Skills - Emergency Maternal and Child Health in Pakistan has led to improvements in MNH care
	Narrative Review
	110
	4
	Certification was felt important to assure quality 
	No formal programme evaluation published.

	Training of health care providers in ANC to provide community-based care
	Knowledge scores increased after the training, and enrolment of pregnant women in ANC increased from a mean of 2.2 times per pregnancy to 3.4 times.
	Pre post
	111
	3
	Training methods included role-playing, demonstrations using visual information, and hands-on practice. 
	Need to assess health impact, long term knowledge retention.

	Training TBAs

	Training TBAs in ANC, safe delivery, and newborn care
	In several cRCTs, training of TBAs was shown to be  associated with reductions in PMR and NMR; reductions in MMR were statistically non-significant
	Systematic review
	112
	1++
	Strategies incorporating training and support of TBAs can reduce perinatal and neonatal deaths
	Available data is from randomized and non-randomized studies

	
	cRCT have been shown TBA trainings to reduce PMR and NMR in clusters of trained TBAs when compared to untrained TBAs.
	Systematic review
	113
	1+
	
	

	Training of TBAs in neonatal resuscitation, early recognition and treatment of infections
	In rural Zambia, mortality at day 28 after birth was 45% lower among live born infants delivered by intervention birth attendants.
	cluster RCT
	114
	1+
	Similar programme components might be effective in other rural settings. 
	Sustainability of training to be determined.

	Training of TBAs in ENC (WHO programme)
	In the period following the training in Guatemala, PMR and SBR decreased 
	Pre post
	115
	3
	Pilot conducted in 11 rural areas.
	

	Training of TBAs in ENC (WHO programme), followed by resuscitation training
	In the Congo, training TBAs in ENC did not change PMR; early NMR declined in the year after the ENC training, but neonatal resuscitation training showed no effect on mortality.
	Pre post
	116
	3
	A period of re-enforcement of training may be necessary to show impact on mortality.
	Needs further evaluations to assess potential  for scale-up.

	Training TBAs in ANC, safe delivery, and newborn care ("SMART Dai" Method)
	In Pakistan, knowledge and skills scores were higher among TBAs in the trained cluster, with an effect shown after 1.5 years.
	RCT
	117
	1-
	Intervention implemented in 120 rural communities each with a population of approximately 5000.
	Study compared areas with community-based intervention versus health systems intervention 

	Training TBAs in ANC, safe delivery, and newborn care
	Self-reported practices improved after training sessions in Bangladesh. Greater effects (improvement, higher scores) were observed among TBAs with no prior training.
	Pre post
	118
	3
	Trainees' prior experiences and beliefs may affect knowledge acquisition.
	Need to assess health impact, long term knowledge retention.

	Training of TBAs in newborn care
	In India, knowledge and skills scores improved after the training. There were fewer deaths observed after the training.
	Pre post
	119
	3
	Training programmes for TBAs need regular reinforcements.
	Needs adequately powered evaluation studies.

	Training of former TBAs as clinic-affiliated maternal health workers 
	In Lesotho, after an NGO training for TBAs, visits recorded by the clinic increased from 20 to 31 monthly, and institutional deliveries increased from 46 to 216 yearly.
	Narrative
	120
	4
	Implemented by well-established international NGO (Partners in Health)
	No formal programme evaluation published.

	Training matrones (auxiliary midwives) in oxytocin use 
	NGOs such as PATH seem well positioned to implement approaches such as training auxiliary health cadres in oxytocin use.
	Narrative review
	121
	4
	NGOs can use and expand research to help shape appropriate interventions for diverse communities.
	N/a

	Training TBAs in the use of absorbent delivery mat and misoprostol use
	TBAs in Bangladesh used the mat and misoprostol correctly. Knowledge scores improved, an effect which remained 18 months after the training.
	Pre post
	122
	3
	PPH management might be feasible in home births using misoprostol and the blood collection delivery mat
	Need to assess health outcomes.



D. Health Financing
	Innovative MNH approach
	
Summary of Evidence

	Implications

	
	Evidence
	Type of Study
	Reference
	Grade
	Programming
	Implementation Research

	Financial Incentives

	Conditional Cash transfers
	Aama (Mothers’) Programme (cash transfer element) in Nepal; the Janani Suraksha Yojana (Safe Motherhood Scheme) in India; the Chiranjeevi Yojana (Scheme for Long Life) in India; the Maternal Health Voucher Scheme in Bangladesh and the Sehat (Health) Voucher Scheme in Pakistan increased use of maternal health services. 
	Case study
	123
	4
	Areas for improvement in these schemes are the need for more efficient operational management, clear guidelines, financial transparency, plans for sustainability, evidence of equity.
	Evidence of improvements in health outcomes has not been established due to a lack of controlled studies. Needs data on impact on quality of care, mortality and morbidity.

	
	Janani Suraksha Yojana program, conditional upon either in-facility delivery or skilled birth attendance
	Interrupted time series and qualitative
	124
	3
	
	

	
	MATIND study protocol evaluating Janani Suraksha Yojana and Chiranjeevi Yojana ( voucher based program to reimburse private obstetricians in Gujarat)
	Protocol
	125
	4
	
	

	Nepal Safe Delivery Incentive Programme 
	1) Cash incentives to women for attending a facility for delivery, varying by geography, to help offset charges at facility, 2) Free delivery in the 25 poorest districts, and 3) Incentive to skilled birth attendants for delivery. 
	Case study
	126
	4
	Prompt policy acceptance and implementation following research and communication of results responding to both technical and political policy-making concerns.
	Needs data on impact on quality of care, mortality and morbidity.

	
	SDIP had modest effect on the utilization of maternity services. Women who had heard of the SDIP before childbirth were 4.2 percentage points (17 %) more likely to deliver with a skilled attendant.
	Cross sectional
	127
	
	Coverage was low, and effects associated with the size of the financial incentive and the quality of care in facilities.
	

	Performance-based payment in Rwanda
	Pay-for-performance was associated with a significant increase (23%) in the probability of a woman delivering in a facility (and of a child visiting a facility for preventive care), but no effect on the number of prenatal care visits.
	RCT
	128
	1++
	Incentive design (size, frequency ect.) needs to be tailored to target population.
	Needs data on impact on quality of care, mortality and morbidity.

	Performance-based payment in the D.R. of the Congo
	In the performance- based financing districts, more childbirth occurred in a facility.
	Pre post with control
	129
	3
	Performance-based financing mechanisms seem feasible even in frail states.
	Needs data on impact on quality of care, mortality and morbidity.

	Voucher for services

	Voucher for maternal health services 
	Adequate administrative and financial resources for timely processing and disbursement of vouchers and incentive payments, and contextually appropriate and understood selection criteria for enrolment are needed for successful programmes in Bangladesh. 
	Qualitative
	130
	A
	Where local health service capacity is limited, a demand-side strategy might need significant expansion of the service delivery capacity of health facilities.
	Needs data on impact on quality of care, mortality and morbidity.

	
	Defined benefit packages, contracting and quality assurance; marketing and distribution of vouchers and claims processing and reimbursement were key steps in Kenya. Programmes need effective marketing with adequate information for clients on the benefit package.  Government’s role should include provision of adequate funding, stewardship and scale up of such voucher programmes.
	Qualitative
	131
	B
	Implementation challenges included limited feedback to providers on the outcomes of quality assurance, accreditation and budgetary constraints.
	Needs data on impact on quality of care, mortality and morbidity.

	
	Institutional delivery rate increased among women in the fourth or fifth wealth quintiles in the intervention union councils in Pakistan, while no significant changes in the control union councils. Increase in institutional delivery among poor women relative to non-poor women was significantly greater in the intervention compared to the control union councils.
	Pre post with control area
	132
	3
	Demand-side financing projects using vouchers can be an effective way of reducing inequities in institutional delivery.
	Needs data on impact on quality of care, mortality and morbidity.

	
	Women who were sold voucher booklets  were significantly more likely than women who delivered the year before implementation to make at least three ANC visits, deliver in a health facility, and make a postnatal visit (purchase of a voucher booklet associated with a 22 % point increase in ANC use, a 22 % point increase in institutional delivery, and a 35 % point increase in PNC use).
	Cross sectional (with sampling strata of mothers reporting deliveries the year before and during  programme implementation)
	133
	3
	
	

	
	Trial investigated effects of residing in voucher sub-districts on the use of professional maternal health services and associated out-of-pocket expenditures in 16 intervention and 16 matched comparison sub-districts. Significantly increased use of antenatal, delivery, and postnatal care with qualified providers in sub-districts with voucher programmes in Bangladesh. Women in programme areas paid less for maternal health services. No significant effect of vouchers on the rate of Cesarean section.
	Non-random controlled trial  
	134
	1-
	
	

	
	After voucher programme implementation in Cambodia, significant increase in facility-based deliveries, while proportion of women completing 4+ ANC visits significantly lower. Multiparous women, those with four or more children and those classified as the ‘least poor' less likely to purchase voucher.
	Interrupted time series
	135
	3
	
	

	
	Protocol on the impact of the voucher and accreditation approach on improving reproductive behaviors and status in Cambodia
	Protocol
	136
	4
	
	

	Vouchers  for maternal health services and for transportation costs; and gift box and a cash payment to women who deliver at a health facility
	Voucher recipients (for 3 ANC check-ups, safe delivery at a facility or at home by skilled birth attendants, PNC, EmOC) in the project area were 2.0 times more likely to get ANC, 3.6 times more likely to have skilled birth attendance, 2.5 times more likely to deliver in a facility, 1.5 times more likely to seek treatment for obstetric complications, 2.8 times more likely to receive PNC than those not in the program. 
	Non-random controlled trial  
	137
	1-
	The use of vouchers has stronger demand-increasing effects on the poor, but SE disparity remains.
	Needs data on impact on quality of care, mortality and morbidity.

	Vouchers for maternal health care services and treatment of pregnancy and delivery related complications, transport costs. 
	Has additional cash incentive for delivery at facility or at home in presence of skilled birth attendant.
	Protocol
	138
	4
	n/a
	

	Vouchers for maternal health services and transportation costs for pregnant women.
	"Increase" in facility based deliveries in areas in Bangladesh with voucher programme; no increase in surgical deliveries.
	Interrupted time series with controls; and qualitative
	139
	3
	Despite additional funding to facilities, remains complex to administer, requiring a parallel administrative mechanism putting additional work burden on the health workers.
	Needs data on impact on quality of care, mortality and morbidity.

	Vouchers for maternal health services and transportation costs for pregnant women; financial incentive from government in addition to user fee for birth attendants
	Facility deliveries increased over 2 years from 16% pre to 45% post introduction of voucher and health equity funds (HEF) schemes, including voucher and HEF beneficiaries, but also selfpaid deliveries (increase by 29% compared to 15% and 9% increases in non-voucher areas; no statistcal significance given).
	Cross sectional and qualitative
	140
	3
	Need other interventions to ensure the supply of sufficient quality maternity services and to address other non-financial barriers to demand.
	Needs data on impact on quality of care, mortality and morbidity.

	Vouchers for motorcycle transport and for payment to service providers for antenatal, delivery, and postnatal care; and health worker refresher training, additions of minimal drugs and supplies
	Limited report of results: rates of deliveries in health facilities in Uganda and first postnatal care visits per month increased in intervention vs control areas
	Non-random controlled quasi-experimental trial 
	141
	1-
	Trial still ongoing.
	Needs data on impact on quality of care, mortality and morbidity.

	Vouchers for RH, including maternity services
	In Bangladesh and Cambodia, facility-based deliveries had a greater increase in voucher areas compared to control areas (Bangladesh also significant increases in antenatal and post-natal care visits compared to controls). 
	Systematic Review
	142
	2+
	All evaluations reported some positive findings, indicating that RH voucher programmes increased utilization of RH services, improved quality of care, and improved population health outcomes.
	No studies  to examine programme effectiveness using strong study designs, and there is no evidence on cost-effectiveness and population health impacts.

	Community-based health insurance schemes

	Community-based health insurance 
	Membership in an insurance scheme was positively associated with use of maternal health services, particularly in areas in West Africa where utilization rates are very low and for more expensive delivery-related care. 
	Cross sectional
	143
	3
	Inclusion of maternal health care in insurance benefits package is key. Complementary supply-side interventions to improve quality of and geographic access to health care are also critical.
	Needs data on impact on quality of care, mortality and morbidity.

	
	While insurance coverage in Rwanda’s Mutuelles (community-based health insurance programmes) increased from 1% to 85% during implementation period, skilled birth attendance increased from 39 to 67%.
	Interrupted time series
	144
	3
	Can be implemented even in the poorest settings.
	Needs data on impact on quality of care, mortality and morbidity.

	
	With the implementation of Mutuelles in Rwanda, use of assisted deliveries increased from 12% to 43% among the poorest quintile. (Utilization of modern health care providers among children under 5, suffering from fever/cough increased from 13-22%.)
	Interrupted time series
	145
	3
	
	

	
	During implementation of the insurance scheme (NCMS) in China, having no any pre-natal visit decreased from 25% to 12%; facility-based delivery increased from 45% to 80%
	Interrupted time series
	146
	3
	Although participation reduced out-of-pocket payments, the rural poor were still facing substantial payment for facility-based delivery.
	Needs data on impact on quality of care, mortality and morbidity.

	Obstetric insurance
	Most (95%) of pregnant women in the catchment area in Nouakchott, Mauritania (covering 48.3% of the city's deliveries) enrolled. Facility utilization rates increased over the 3-year period of implementation.
	Pre post
	147
	3
	The program has generated more than twice as much in revenues as current user fees.
	Needs data on impact on quality of care, mortality and morbidity.

	User fees

	User fee abolition in Ghana 
	Fee exemption mechanisms well accepted and context-appropriate. Staff workloads increased as more women attended, and levels of compensation for services and staff were important to the scheme’s acceptance.
	Qualitative
	148
	C
	Initial problems with disbursing and sustaining the funding, and with budgeting and management.
	Needs data on impact on quality of care, mortality and morbidity.

	
	Compared to before fee exemption, proportion of women delivering in health facilities increased in each income quintile after fee abolition.
	Interrupted time series
	149
	3
	
	

	Various interventions such as user fee abolition, insurance, vouchers , transport cost loan funds, CCT
	For removal of user fees and provision of universal coverage for pregnant women to be successful, governments must replenish the income lost. Maternal health care needs are to be included in insurance benefits packages. 
	Narrative review
	150
	4
	Available evidence creates a strong case for removal of user fees and provision of universal coverage for pregnant women.
	Effectiveness of voucher schemes, methods to target financial assistance for transport and time costs to be tested in LMIC.

	User fee reduction or abolition
	In combination with community health insurance, vouchers and health equity funds for obstetric care, and incentive payments for delivery in health facilities, user fee interventions need local commitment, perseverance and adaptability, a holistic approach addressing demand- and supply side barriers, and a focus on universal coverage key to succeed.
	Narrative review
	151
	4
	Shown to increase service utilization increased in most of the settings.
	Need to address quality of care, equity between rich and poor patients, and financial sustainability.

	User fee cost-sharing in a district hospital in Burkina Faso
	Cost-sharing system covering pregnancy emergencies, transportation fee, for a payment of 25000 FCFA (46US$), rest shared by health centres, Ministry of Health and local authority led to increase in rates of major OB interventions.
	Interrupted time series
	152
	3
	With this scheme, at cost recovery rate of 91%, the balance at programme end was positive.
	Need to address quality of care, equity between rich and poor patients, and financial sustainability.

	User fee reduction offering an 80% subsidy for facility-based delivery in rural Burkina Faso
	Over 5 years of program activities, the proportion of facility-based deliveries increased from 49 to 84 %. The utilization gap across socioeconomic quintiles, however, remained unchanged.
	Interrupted time series
	153
	3
	In spite of subsidy, women continued to pay on average more than the set tariff.
	Needs data on impact on quality of care, mortality and morbidity.

	Fee reimbursement: mix of 1) Reimbursement of delivery costs for mothers, 2) clinical training sessions for hospital providers, 3) training of township midwives and village doctors/ family planning workers , focused on communication and health promotion skills
	Between-group differences were small and varied between study locations (provinces in rural China); financial intervention not associated with number of visits, but with increased caesarean sections and decrease in ultrasound tests. Clinical training led to increase in some indicators of care content.
	cRCT 
	154
	1-
	Implementation challenging. Concerns with programme included unintended consequences, such as overuse of technology.
	Needs data on impact on quality of care, mortality and morbidity.



E. Community ownership and participation
	InnovativeMNH approach
	
Summary of Evidence

	Implications

	
	Evidence
	Type of Study
	Reference
	Grade
	Programming
	Implementation Research

	Mothers and Women Groups

	Monthly mothers group activities to improve perinatal health in Makwanpur, Nepal, convened by female facilitators who supported groups through an action-learning cycle in which they identified local perinatal problems and formulated strategies to address them.
	MMR was much lower in intervention clusters with the women’s groups intervention than in control clusters, and women were more likely to have antenatal care, institutional delivery, trained birth attendance, and clean care.
	cRCT
	155
	1++
	The intervention cluster had an average population of 7000. Of the 111 women's groups formed for the Makwanpur trial, 100 groups continued to meet after the study was completed after 2.5 years. 
	Similar community participatory activities to be tested in other settings.

	
	These groups developed innovative approaches to MNH, such as MNH funds and production of clean delivery kits.
	Narrative Review
	156
	4
	
	

	Women group activities to improve perinatal health 
	Facilitators in Mumbai, India, supported women's groups through an action learning cycle in which they discussed perinatal experiences, improved their knowledge, and took local action. There were no differences in uptake of antenatal care, institutional delivery, breastfeeding, care-seeking, or perinatal mortality rate. The stillbirth rate was non-significantly lower and the neonatal mortality rate higher. 
	cRCT
	157
	1+
	Community mobilization might facilitate behavior change, but additional; intervention might be necessary to reduce mortality.
	Although the study covered a population of 283,000, it did not detect mortality effects.

	Scaling up of women group activities to improve perinatal health
	In the study districts in Bangladesh, facilitators convened 18 groups every month to support participatory action and learning for women, and to develop and implement strategies to address MNH problems. Participatory women's groups had no statistically significant effect on NMR.
	cRCT
	158
	1+
	For community participation to have an effect on mortality, enhanced coverage and increased enrolment of newly pregnant women might be needed.
	All study areas, including controls, received health services strengthening and basic training of traditional birth attendants. 

	Female CHW outreach and women group activities to improve perinatal health
	In Sylhet, Bangladesh, home-care by female CHW who identified pregnant women, made two antenatal home visits to promote birth and newborn-care preparedness, made postnatal home visits to assess newborns, and referred or treated sick neonates was compared to community-care, where birth and newborn-care preparedness and care-seeking were promoted solely through group sessions held by community mobilisers. Compared to control areas, home care reduced NMR by about a third. Community-care and women group activities had no statistically significant effect on NMR.
	cRCT
	159
	1+
	Implementation might
need to be tailored to areas with high poverty, poor availability
and access to health services, and a general resistance in
taking newborns and postpartum mothers outside of the
home for treatment.
	Implementation
of the community-care strategy for an increased
period might be needed to improve coverage
and show an effect on mortality?

	Mothers group activities to improve perinatal health in Nepal
	In Nepal, there was minimal level of involvement of community networks. Female community health volunteer were engaged in delivering messages at household level rather than mother's groups, who had been least engaged in identifying and solving MNH problems. 
	Qualitative study
	160
	C
	The Community Action Cycle methodology could be used to engage mothers groups in MNH activities.
	Experiences in Nepal suggest that alternative methods need to be explored to implement community participation and mobilization strategies.

	Complex Interventions

	Community-based intervention packages to reduce maternal and neonatal morbidity and mortality
	Meta-analysis of data from RCTs suggests that community-based intervention packages do not reduce maternal mortality, but improve maternal morbidity, still births, and neonatal mortality. They also improve referral to health facilities, and breastfeeding rates.
	Systematic literature review
	161
	1+
	Data supports the value of community-based care for MNH through a range of interventions which can be packaged effectively for delivery facilitated by community participation and mobilization.
	Need to assess additional components addressing maternal mortality.

	Home-based neonatal care (HBNC) and health education in Gadchiroli
	Home-based care and health education reduced the incidence of neonatal morbidities and low birth weight in Gadchiroli, India.  Maternal knowledge and behaviors also improved during that time.
	Pre post with control areas
	162
	3
	Interventions as part of the package were increasingly implemented over time.  
	Intervention was specifically designed for and with community in intervention area

	
	The Gadchiroli trial suggests that a low-cost approach is feasible to address newborn health at the community level.
	Commentary
	163
	4
	
	

	Shivgarh community-based intervention package
	The community-based intervention in Shivgarh, India,  focused on the provision of ENC and on prevention of newborn hypothermia, and was associated with a reduction in NMR by about 50%. The intervention included birth preparedness, clean delivery and cord care, thermal care (including skin-to-skin care), breastfeeding promotion, and danger sign recognition; some received a liquid crystal hypothermia indicator (ThermoSpot).
	cRCT
	164
	1+
	Community health workers delivered the packages via collective meetings and two antenatal and two postnatal household visitations.
	The interventions were socioculturally contextualized in the given setting,  targeted at high-risk newborn-care practices

	Indian Integrated Management of Neonatal and Childhood Illness (IMNCI)
	In the IMNCI programme in Haryana, CHW were trained to conduct postnatal home visits and women's group meetings; in addition, physicians, nurses, and CHW were trained to treat or refer sick newborns and children. This reduced NMR beyond 1st day and IMR. Newborn care practices also improved with IMNCI.
	cRCT
	165
	1+
	The data provides evidence to scale-up IMNCI as part of India's MNH strategy
	Further evaluations to assess IMNCI effect in other settings.

	Community-based newborn care package integrated into national health system in Nepal
	Nepal integrated a community-based newborn care package (CB-NCP) into the existing structures of their health system.
	Narrative Review
	166
	4
	Extend of community participation and mobilization unclear. 
	See Table “Policy approaches”

	Networks model: group-based outreach activities in Uganda
	The project's outreach work to more than 1 million people organized and mobilized individuals living with HIV and their families to strengthen HIV prevention and care within their communities.
	Narrative Review
	167
	4
	The model facilitated coalition building to improve referral and literacy activities; and reach and coverage of HIV services through strengthened linkages with healthcare facilities.
	Process and impact evaluations not yet published. 

	Mirzapur community-based intervention of antnatal and postnatal visits from CHW
	In the intervention in Mirzapur, Bangladesh, CHW identified pregnant women; made two antenatal and four postnatal home visits; referred sick neonates to a hospital and facilitated compliance. Indicators of care improved, but mortality did not change with the intervention. Given the high program coverage and quality assurance of implementation, this might imply risk factors for mortality need to be addressed with more specific interventions.
	cRCT
	168
	1+
	The cause-structure of neonatal mortality needs to be factored in when developing interventions. This intervention focused on essential newborn care and infection prevention and management.
	Future evaluations might assess management of birth asphyxia and prematurity, and curative early postnatal care.

	MOM project: network of community-based providers for MH 
	In Burma, health workers from local organizations received practical training in basic emergency obstetric and antenatal care; they trained a second tier of local health workers and a third tier of traditional birth attendants (TBAs) (also see Table “Workforce – Task Shifting).
	Narrative Review
	169
	4
	Close communication between health workers and TBAs promoted acceptance and coverage of maternity services throughout remote communities.
	Capacity building with community participation might serve as a model to be evaluated in other conflict settings. 

	
	After the implementation period, pregnant women were more likely to receive ANC, skilled birth attendance, and PNC.
	Pre post
	170
	3
	
	

	Hala community-based intervention package delivered by lady health workers, who focused on essential maternal and newborn care, conducted community education group sessions, and were encouraged to link up with local Dais
	After implementation of the pilot intervention, SBR and NMR were significantly reduced.
	Pre post
	171
	3
	The intervention was delivered within the regular government LHW programme and was supported by the creation of voluntary community health committees.
	Evaluation suggest that preventive and promotional maternal and newborn interventions through CHW can be scaled-up

	
	In intervention clusters, SBR and NMR were lower than in control clusters.
	cRCT
	172
	1+
	
	

	Community-based MNH care package delivered through trained local female facilitators
	This community mobilization intervention, implemented in Mchinki district in Malawi, involved women's groups to build the capacities of communities to take control of the mother and child health issues that affect them. 
	Narrative review
	173
	4
	The intervention uses a manual, participatory appraisal tools, and visual aids to catalyze community action for MNH.
	Useful description, health impact evaluation not published.

	CHW delivered community-based newborn care package (Manoshi programme)
	In a project in Dhaka, Bangladesh, the lack of financial incentives was a barrier, social prestige and positive feedback were facilitators for CHW remaining active.
	Cross sectional survey and qualitative (IDIs)
	174
	3
	Study focused on CHW retention; extend of community participation and mobilization unclear.
	Health impact evaluation not published.

	CHW-delivered community-based OB care package
	After training of 50 safe motherhood promoters (SMP) in Mtwara, Tanzania, skilled attendance increased from 34 to 51%, and early ANC bookings from 19 to 57%. SMPs closely collaborated with existing community structures and health services.
	Pre post
	175
	3
	Implemented in 4 villages with a total population of 8300.
	Health impact evaluation not published.

	Community-based quality improvement processes
	Protocol to test whether in Vietnam, a facilitation intervention on the community level, with a problem-solving approach involving local representatives if the healthcare system and the community, results in improvements of neonatal health and survival.
	Study Protocol
	176
	4
	The approach focuses on developing a learning process and a problem-solving cycle with the local community as actors in newborn health, based on existing healthcare structures.
	Also see Table “Health services – quality improvements”

	Community-based intervention packages (Manoshi) to reduce maternal and neonatal morbidity and mortality through early referrals to EmOC
	In in urban slums of Bangladesh, a woman-focused development intervention emphasized timely referral of the obstetric complications and reduced delays in accessing EmOC. Women cared for at delivery centers presented with reduced time for making the decision to seek care for complications compared to mothers who were referred from home. Reasons for first delay included fear of medical intervention, inability to judge maternal condition, traditional beliefs and financial constraints. Financial assistance reduced delays.
	Cross sectional survey
	177
	3
	Extend of community participation and mobilization unclear.
	Health impact evaluation not published.

	Scaling up a community-based intervention: cycles of women's groups meetings on MNH led by a facilitator
	The intervention could be scaled up from 162 to 810 woman's groups in rural Bangladesh, without financial incentives for communities or increase in managerial staff. Scale-up requires programmatic and operational flexibility.
	Narrative review
	178
	4
	Strong operational capabilities and institutional knowledge of the implementing organisation were critical to the success of scale-up. 
	Monitoring and feedback systems for periodic programme corrections and continued innovation were central to successful scale-up.

	Community health promotion in Andra Pradesh (India) through a package of MNH care interventions (women's groups, CHW training)
	The intervention includes a health promotion campaign, participatory discussion groups, training of village health workers and midwives, and improved coordination of antenatal services. The intervention group will also have subsidized access to pregnancy-related healthcare services at non-public health centres .
	Study Protocol
	179
	4
	The intervention combined a community health promotion campaign and a system to contract out healthcare to non-public institutions.
	n/a

	Home-based newborn health care in Brazil
	Women in this study viewed home-based newborn care as positive.
	Qualitative Study
	180
	C
	Extend of community participation and mobilization unclear.
	Health impact evaluation not published.

	Home-based care facilitated by communities

	Home-based life-saving skill building programme (HBLSS) of community-based guides training pregnant women, caregivers, and birth attendants
	Programme-trained guides performed better in the management of PPH. About 38% of pregnant women were exposed to the programme.
	Pre post; IDI to review cases with complications
	181
	3
	HBLSS was field tested in rural southern Ethiopia where over 90% of births take place at home with unskilled attendants. 
	Women giving birth were exposed to HBLSS training; but community participation unclear. Health impact evaluation not published. 

	
	Follow-up evaluation of above study. Programme-trained guides performed better immediately and 1 year after training. About 54% of pregnant women were exposed to the programme.
	Pre post
	182
	3
	
	

	Community-based distribution of misoprostol to persons in the community, to TBAs, and to drug keepers for prevention of postpartum hemorrhage (PPH) in Nigeria 
	Community leaders and selected community members participated in a series of dialogs. Additionally, community education, information and dramas sessions were held. Twenty nine community oriented resource persons (CORPs), 27 drug keepers and 41 traditional birth attendants (TBAs) were involved in the intervention. Women identified TBAs and CORPs as the single most important source of information about misoprostol.
	Cross sectional
	183
	3
	Community mobilization might facilitate the uptake of public health interventions such as community-based distribution of misoprostol to prevent PPH, undertaken in five communities around Zaria, Nigeria.
	Theories of community participation to address MNH issues to be assessed in other settings. Process and impact evaluations not yet published in this study.

	Linking community and facility-based services of MNH care in Matlab, Bangladesh
	In the intervention areas, coverage of ANC, facility delivery, rates of caesarian sections were higher compared to before implementation. PMR decreased over that time period in the intervention area, significantly more so than in the comparison area.
	Pre post with control area
	184
	3
	The intervention followed a continuum of care model by improving established links between community- and facility-based services.
	Extend of community participation and mobilization unclear.

	Intervention teaching mothers and their home birth attendants (TBA) in the recognition of danger signs; improvement of transports to EmOC
	In rural Uttar Pradesh (UP), India, retention of knowledge and skills for recognition and intervention for maternal bleeding and newborn sepsis was enhanced when pictorial depictions of the problem or take action message or both were used as memory aids. SBR did not change with training.
	Pre post
	185
	3
	Community mobilization efforts targeted at reducing delays in transport to EmOC and to increase use of family planning.
	Assessment needs better presentation of results.

	Community participatory birth preparedness using visual aids
	Birth preparedness interventions should not only address women, but the community at large who supports pregnant women. Over the year in which the project was undertaken, there was a 22% increase in antenatal care, a 32% increase in the number of women delivered by a midwife, and a 281% increase in referrals to hospital.
	Qualitative
	186
	C
	Communities that are poor and isolated are responsive to the health needs of their women as they give birth, and articulate their needs when given the opportunity.
	Needs health impact assessment related to the intervention.

	Positive deviance approach to improve newborn care
	A positive deviance (PD) inquiry identifies uncommon, model practices from outliers, that a follow-on programme can facilitate to implement  in its activities. The use of qualitative methods can help identify positive deviants to mobilize communities to improve newborn care.
	Qualitative
	187
	B
	Conducted in 2 communities (total population about 5,000 each) in two project areas in Haripur District, Pakistan among Afghan refugees and among local Pakistanis.
	PD has been used for infant nutrition programmes, need to assess in MNH programmes.


F. Leadership and governance
	Innovative MNH approach 
	
Summary of Evidence


	
	Evidence
	Type of Study
	Reference
	Grade

	Political leadership and governance

	Public-private sector partnerships to improve maternal health care 
	A large scale PPP in Gujarat (Chiranjeevi) connected 800 OB providers to provide health care to poor women and increased the proportion of women delivering at health facilities from 27 to 53%. (also see table “Financing”)
	Pre post
	84
	3

	
	Private providers (nurses, midwives) can contribute to maternal care in low-income settings, but -as in the public sector- will need improvements in the health system (such as higher-level referral facilities) to address constraints similar to the ones encountered by public sector providers.
	Narrative review
	188
	4

	
	There is limited evidence on whether PPP have contributed to improving access to and affordability of MNH services.
	Narrative review
	189
	4

	Health systems reform to improve maternal health care in the Philippines
	Maternal health systems reform increased facility-based deliveries and had positive synergistic effects on workforce and financing. MMR declined more in reform areas than in comparison areas in that time period.
	Pre post  with comparison areas
	190
	3

	Use of research and policies to develop community-based newborn care package
	An expert group in Nepal reviewed existing evidence, developed a prioritization tool and conducted learning visits to design the first national newborn health policy in South Asia, Nepal's Community-Based Newborn Care Package, which is delivered through nationally available cadres of Female Community Health Volunteers.
	Policy Analysis
	191
	4

	Integration of skilled birth attendance into National Master Plan for Action policy
	In Vietnam, civil society organizations contributed to the policy making processes for a policy on skilled attendance at birth.
	Case study
	192
	4

	Use of evidence, influence of local high-profile champions to improve maternal iodine supplementation in Thailand.
	Rapid provision of evidence, such as lit reviews and cross-sectional studies, can be efficient in influencing MNH policy making, as shown in the case of maternal iodine supplementation in Thailand.
	Case study
	193
	4

	IMDA  (investigating maternal death and act) approach: Data sharing of maternal deaths audits to develop recommendations for action in Zambia
	Qualitative investigation of maternal mortality can help key decision makers draw recommendations to be implemented to improve maternal health. (Qualitative methods were used to develop, not evaluate, the intervention. The intervention consisted in application of qualitative methods (which are not well described) to draw recommendations.)
	Case study
	194
	B

	Political commitment in Sri Lanka to provide free maternal health care
	The relatively well-developed maternal care system in Sri Lanka reflects political commitment to provide free maternal health care.
	Case study
	195
	4

	Use of evidence, influence of local high-profile champions to improve newborn health
	Locally generated evidence and global evidence (the Lancet series on newborn health) and high-profile champions, together with community initiatives and intensive donor funding, helped influence policy to improve newborn survival in Bangladesh.
	Policy analysis
	196
	4

	Use of data and effective national partnerships for advocacy  and planning of a national newborn strategy in Nepal 
	Political commitment supported reduction in fertility, improvements in female education and promotion of skilled birth attendance, as well as increased coverage of community-based child health interventions. Through strategic use of global and national data and effective partnerships using primarily a selective newborn-focused approach for advocacy and planning, Nepal was the first low-income country to create a national newborn strategy, the Community-Based Newborn Care Package, piloted in 10 of 75 districts, with plans to increase to 35 districts in mid-2013. The policy influenced similar strategies in other countries.
	Policy analysis
	166
	4

	Approaches such as home visits by CHW, IMNCI programmes, improve infrastructure and workforce support in South East Asia
	Innovative neonatal health schemes unified in a concerted health systems strengthening effort rather than in a multitude of programmes are cost-effective and can be scaled-up rapidly.
	Narrative Review 
	197
	4

	Integration of newborn care into existing community-based packages: national MNCH Programme in Pakistan
	In the time period of implementation of newborn care interventions by the Lady Health Worker programme, NMR declined less in Pakistan than the global average. The national MNCH Programme catalyzed newborn services at both facility and community levels. Civil society and academics have linked with government and several research studies have been highly influential. Since 2005, donor funding mentioning the term 'newborn' has increased more for Pakistan than for other countries.
	Policy analysis
	198
	4

	Establishment of Ethiopia's health extension programme to improve MH services delivery in remote areas
	The Health Extension Program was initiated as part of the Health Sector Development Program in Ethiopia to improve MMR and other indicators (such as skilled birth attendance), which remain far from MDGs.
	Case study
	199
	4

	Implementation of a community-based MNH package through an expert platform to raise high-level attention for comprehensive policy change in Malawi.
	Through initial entry initiatives at the facility level (such as kangaroo care), policy transition towards integrated approaches and community-based maternal and newborn care packages.
	Policy analysis
	200
	4

	Improving access, coverage, and quality of MNH care in Brazil through rights-based programming
	Right-based approaches are new to maternal care in Brazil, might help restructure MNH care towards a more humanistic care model and provide a framework for system evaluation.
	Case study
	201
	4

	National policy to exempt fee for delivery care in Ghana
	Existing evaluation studies suggest that the fee exemption policy in Ghana benefitted the poors' access to maternity care. Adequate funding and strong institutional ownership are essential to ensure the sustainability of the policy and high quality standards of care.
	Policy analysis (also see table “Financial approaches”)
	149
	4

	Using a micro-planning strategy (reaching every district RED) to improve access to MNH services
	Barrier analysis and mapping approaches helped problem solving at the local level to reach remote populations in Mongolia.
	Case study
	202
	4

	Development of a nation-specific situation analysis and action plan for newborn health in Nigeria
	Policy and guidelines need to include MNH and need to address IMNCI implementation, adequate funding and political stewardship, and the planning for CHW to bridge shortages in workforce
	Report
	203
	4

	Community mobilization to improve transport and access to maternal health services
	Community participation programmes in Mexico emphasize support from mothers' networks as well as from government housing and transportation programmes. (also see table “Community participation”) 
	Qualitative study
	204
	B

	Use of data and effective international partnerships to develop an action plan for MNH in Mesoamerica
	A situational analysis of MNH in the region led to specific strategic recommendations emphasizing EmOC and emergency neonatal care, and skilled birth attendance.
	Policy analysis
	205
	4

	Inter-agency task team initiated Joint Technical Missions to galvanize country action for PMTCT scale-up
	Joint technical missions informing policy and programme decisions identified the critical components of successful national scale-up of PMTCT programmes in Africa and Asia.
	Case study
	206
	4

	Engaging NGOs in in collaborative HIV/TB activities to strengthen PMTCT
	Engaging CHW and NGOs working on TB/HIV in PMTCT activities might help improve HIV prevention in South Africa.
	Case study
	207
	A

	Regional multilateral partnership (network between 4 countries) to improve childbirth practices in Arab countries
	The "Choices and Challenges in Changing Childbirth" research network has conducted research that aims to influence practices with regionally relevant high-quality evidence.
	Case study
	208
	4
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