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Brief dissemination summary 

Many pregnancy complications are unpredictable and many women in developing countries 
live far away from where life-saving care is available. Referral interventions aim to 
address these problems. A systematic literature review was conducted to assess studies on 
the transfer of women with emergency obstetric complications from their homes, or from 
first contact with the health service, to an emergency obstetric care facility. Nineteen 
studies were included that assessed the effect of referral interventions from rural settings 
in Bangladesh, Burkina Faso, Guatemala, India, Indonesia, Malawi, Nepal, Pakistan, 
Zambia and Zimbabwe. In several South Asian settings, the organisation of communities to 
generate funds for transport, implemented as part of other community mobilisation 
activities, reduced neonatal deaths. The studies from Zambia and Zimbabwe suggested 
that the use of maternity waiting homes may reduce stillbirths. There is some evidence 
that referral interventions improve the utilisation of health services. 

This review has strengthened the evidence for continuing to implement interventions that 
overcome delays in reaching obstetric care during emergencies. There are constraints 
limiting the conclusiveness of the evidence. Continued inclusion of referral interventions 
within maternal and newborn health programmes and as part of wider health system 
improvements is recommended, but practices in monitoring, research and evaluation of 
these interventions need to be improved. 
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Scientific abstract 

Background 

Many pregnancy complications are unpredictable and many women in developing countries 
live far away from where life saving care is available. Referral interventions aim to 
address these problems. Referral systems are multi-dimensional and have many 
components, but this study focuses on those which enable women to reach an appropriate 
health facility after a decision to seek help is made. 

Objective  

To assess the effects of interventions for timely emergency obstetric referral to higher 
levels of care in developing countries and to identify explanatory factors. 

Methods of the review 

Search methods  

MEDLINE, EMBASE, CAB, CINAHL, the Cochrane Central Register of Controlled Trials 
(CENTRAL) and Cochrane Effective Practice and Organisation of Care (EPOC) Reviews were 
searched with no date or language restrictions. Reference lists in other reviews and 
relevant articles were also searched.  

Selection criteria 

Randomised or quasi-experimental studies with a control or comparison group. 
Participants were women in developing countries experiencing an emergency obstetric 
complication and requiring transfer to a comprehensive emergency obstetric care facility. 
Outcome measures were maternal and neonatal mortality, service utilisation and process 
measures such as referral rates and time. 

Data collection and analysis 

Appraisal of titles and abstracts followed by independent assessment of selected full-text 
articles by at least two independent reviewers. A meta-analysis was conducted to 
estimate the pooled effects of interventions. 

Results 

Of 19,484 hits, 19 papers met the inclusion criteria. The included studies were randomised 
controlled trials (RCTs) or quasi-experimental studies in rural settings in Africa, Asia or 
South America. Interventions were organisational or structural in nature, or contained 
both characteristics. The studies did not show statistically significant reductions in 
maternal mortality. Reductions in neonatal death were noted in four RCTs comprising 
multiple components, including generation of transport funds in community groups (OR 
0.69 95% CI 0.53, 0.90). Sub-group analysis revealed no reduction in stillbirths in the 
complex RCTs (OR 0.85 95% CI 0.67, 1.08) but stillbirths decreased in studies of maternity 
waiting homes (OR 0.52 95% CI 0.34, 0.80). There was some evidence of increased 
utilisation of health facilities and health professionals. The included studies did not allow 
assessment of factors explaining the effects of the interventions. 
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Conclusions  

The effects on health outcomes of referral interventions which improve women’s ability to 
reach appropriate care during an obstetric emergency are unclear. Conclusions are limited 
by difficulties in isolating the effects of multiple components and factors related to the 
design of some studies. We recommend continued inclusion of referral interventions within 
maternal and newborn health programmes and as part of wider health system 
improvements, but urge implementers to improve practices in monitoring, research and 
evaluation of these interventions. 
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1. Background 

Maternal mortality in developing countries is showing signs of a decline. New modelled 
data from the World Health Organization and other independent sources report reductions 
in maternal mortality of between 22% and 34% since 1990 (Hogan et al. 2010, WHO 2010). 
The maternal mortality ratio is now estimated to be 260 per 100,000 live births in 2008 
(WHO 2010). Despite this good news, it is still unlikely that the millennium development 
goal target reduction of 75% from 1990 levels to 120 maternal deaths per 100,000 live 
births in 2015 will be reached.  

The health of women and their children are interlinked and many factors that contribute 
to the high levels of mortality are common to mothers and their newborn children. These 
factors are wide ranging and include the low status of women, cultural and economic 
barriers, poor nutrition, conditions such as HIV/AIDS or malaria, lack of appropriate health 
care facilities and poor access to skilled and emergency obstetric care. Many obstetric 
emergencies such as haemorrhage and obstructed labour are unpredictable and can have 
catastrophic consequences within a short time. For example, a serious post partum 
haemorrhage can lead to the death of a woman in less than two hours and the unborn 
foetus may succumb much earlier (AbouZahr 1998). In the poorest countries, two thirds of 
women deliver at home, far from emergency services or without access to a health 
professional (UNICEF 2009). Maternal and neonatal deaths could therefore be prevented if 
functional referral systems were in place to allow pregnant women to reach the 
appropriate health services when complications occur.  

In the period remaining up to 2015, global agencies and country governments will make 
concerted efforts to scale up and speed up the effective coverage of maternity services. 
This review assesses evidence on the effectiveness of referral interventions that will 
inform the implementation of policies and programmes to improve access to maternity 
care. 

1.1 Definitional and conceptual issues 

1.1.1 Description of the problem  

Any intervention to improve access requires consideration of a multitude of socio-
economic and cultural factors, but one aspect of access involves the establishment of 
referral systems. The importance of referral in maternal and newborn care, especially in 
the event of an obstetric emergency, is related to the unpredictability of pregnancy 
complications, many of which cannot be dealt with at the primary level. Furthermore, 
pregnancy complications can progress rapidly to become severe and life threatening, 
emphasising the crucial role of referral in providing quality maternity services. The three 
delays model (Thaddeus and Maine 1994) provides a conceptual framework of the factors 
influencing the timely arrival to appropriate care in obstetric emergencies.  

The ‘three delays’ are: (i) delays in the recognition of the problem and the decision to 
seek care in the household; (ii) delays in reaching the appropriate facility; and (iii) delays 
in the care received once the woman reaches the facility. Although distance and cost of 
care are among the major factors in the decision to seek care (the Phase I delay), the 
quality of care provided by facilities and the communities' perception of the quality may 
also influence the decision. The second delay of the model, Phase II, is concerned with the 
delay in arrival at the health facility, after the decision to seek care has been made. This 
phase is determined by the distribution and location of health facilities and health 
professionals equipped to deal with emergency obstetric and neonatal care, as well as the 
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availability and costs of transportation and communication systems to reach facilities. 
These delays affect both urban and rural areas, but are possibly most common and severe 
in rural areas, where health professionals may not be available, transport and 
communication systems may be limited, and road conditions changeable, depending on 
the season. The third, or Phase III, delay occurs at the facility level, where delays in 
various aspects of care provision, such as staff shortages, staff attitudes and skills, lack of 
functioning equipment, unreliable drug and blood supplies, or inadequate management 
structures, individually or together, reduce the quality of care available. 

The delays of interest in this review are the Phase II delays – those experienced after the 
decision to seek care is made, and before obtaining necessary care. The reasons that these 
delays occur have been well documented and include difficult geographical terrain, the 
cost of transport, the lack of phones and vehicles, suboptimal distribution and location of 
health facilities or poor decision making by health professionals (Thaddeus and Maine 
1994, Jahn and de Brouwere 2001). 

1.1.2 Description of the intervention  

This study focuses on interventions which: 

 refer pregnant and post-partum women suffering from an emergency (life 
threatening) obstetric complication  

 refer women from home to basic-level health facilities (health centres) and from 
health centre to hospital (but not referral between hospitals). 

 have been studied or tested in developing countries. 

Examples of these interventions include: 

 use of technologies such as telephones, adaptations to vehicles or telemedicine 
interventions (Geerts et al. 2004, Hofman et al. 2008, Lungu et al. 2001)  

 various financing and incentive schemes to assist transfer during an emergency 
(Barbey et al. 2001, Essien et al. 1997, Hossain and Ross 2006) 

 clinical guidelines, protocol and ways of monitoring women at risk of, or with 
complications (Kongnyuy et al. 2008, McCaw-Binns et al. 2004) 

 reorganisation or ways of delivering services such as introduction of intermediate-
level maternity units (including maternity waiting homes), emergency response 
teams, referral centres or outreach clinics (Chandramohan et al. 1995, Fahdhy and 
Chongsuvivatwong 2005, Foord 1995). 

 mobilisation and use of health workers and community members to act as 
advocates and companions during referral (Alisjahbana et al. 1995, Bailey et al. 
2002, Jokhio et al. 2005, Manandhar et al. 2004) 

Many of the interventions described were implemented as a complex set of activities, thus 
comprised multiple components. They not only aimed to reduce delays in reaching a 
facility but also addressed barriers in decision making, and/or improved the provision of 
care after reaching a facility.  

1.1.3 How the intervention might work  

The interventions can be hypothesised to work by directly addressing the barrier or 
problem identified, as depicted in Figure 1. The shaded grey area is the focus of the 
interventions to address Phase II delays. Although the problems identified in the diagram 
are presented as distinct from each other, it is likely that they are interlinked, so one 
intervention might affect more than one problem area or lead to several consequences. 
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For example, if a health facility was placed nearer to women’s homes to improve the 
distribution of services, it is possible that access to a phone or specialised emergency 
vehicle might also be improved. It is also likely that travel time to that facility will be 
affected. This may have positive consequences (such as decreased travel time or increased 
utilisation of the service) but may also have negative or unintended effects (for example, 
if the health provider in the facility is over-worked and does not effectively carry out 
triage of cases, s/he may cause delays in referring the most urgent cases). Similarly, 
investigating Phase II delays in isolation may be an oversimplification as Phase I and III 
factors will have effects on decisions, for example, willingness to pay for transport costs. 
Referral interventions thus work through complex mechanisms and it is unlikely that a 
study on Phase II delays will comprehensively capture all the pathways through which the 
intervention could work.  

 

Figure 1: Conceptual framework for the review  
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Adapted from Thaddeus and Maine 1994 

1.2 Aims and rationale for current review 

1.2.1 Why it is important to do this review  

A number of reviews on referral systems exist. The three delays model (Thaddeus and 
Maine 1994) has been described above. An assessment of maternity referral systems was 
conducted which provided a framework for factors likely to improve the implementation 
of referral interventions (Murray and Pearson 2006). Criteria important for strategic 
decision making in establishing referral systems was highlighted in another review, where 
the authors emphasised the need for referral systems to encompass both emergency and 
elective situations and be improved as part of a system-wide endeavour (Jahn and de 
Brouwere 2001). Another paper summarised existing technologies and described a range of 
transport options, mostly integrated with physical communication systems such as radio, 
maternity waiting homes and birth and emergency preparedness plans. Most of the studies 
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found did not assess the effect of the interventions using a comparison group (Krasovec 
2004). Barriers and solutions to address Phase II delays were described most recently by 
Holmes and Kennedy (2010) in a wide and comprehensive review. The authors recommend 
working across different sectors, including transport, infrastructure, telecommunications, 
microfinance and industry, applying and using new technologies and investing in improving 
access, especially for women living in remote locations. 

It is generally agreed that maternal and neonatal deaths could be prevented if functional 
referral systems were in place to allow pregnant women to reach the appropriate health 
services when complications occur. Various interventions to improve referral systems, 
many of them new and innovative, are currently recommended and described. Yet 
rigorous evidence synthesising the effects of these interventions is scarce. The diversity of 
interventions and settings, studies with different measures of effects and variation in the 
quality of studies makes a comprehensive review challenging. This situation has led to 
uncertainties in what needs to be done to improve referral for obstetric emergencies, 
what interventions to implement in which settings and how interventions can be scaled up 
when appropriate. This systematic review provides a contribution to knowledge in this 
field by focusing on study design and quality of evidence.  

1.2.2 Objectives  

The overall objective is to assess the effects of interventions for timely emergency 
obstetric referral in developing countries. Referral of the pregnant or postpartum woman 
is the focus of interest. This will have implications on the well-being of the mother, and of 
the unborn and newborn baby, so maternal and perinatal outcomes are of interest, along 
with process indicators of service utilisation, timeliness and delays.  

The specific objectives are: 

 To compare the effects of different referral interventions. 

 To compare the effects of interventions disaggregated by sub-groups and settings, 
categorised according to: 

o maternal and neonatal mortality 

o rural, urban or intermediate settings 

o geographical terrain 

o different periods of pregnancy (antenatal, intrapartum, postpartum) 

o wealth 

o functionality of the health system 

o origin and initiator of intervention. 

 To identify factors explaining the effects of the various interventions. 

1.3 Review questions 

The overall review question was:  

What are the effects of primary level referral systems for emergency maternity care 
in developing countries and how might such interventions work? 

 The specific sub-questions were: 

 What are the effects of different referral interventions which aim to surmount 
delays experienced after the decision to seek care is made, and before obtaining 
necessary care? (also known as Phase II delays) 
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 Do the effects vary in the different settings and groups listed below? 

o maternal and neonatal mortality 

o rural, urban or intermediate settings 

o geographical terrain 

o different periods of pregnancy (antenatal, intrapartum, postpartum) 

o wealth 

o functionality of the health system 

o origin and initiator of intervention 

 What are the factors or mechanisms through which the effects of the various 
interventions might work? 
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2. Methods used in the review 

2.1 Identifying and describing studies 

2.1.1 Defining relevant studies: inclusion and exclusion criteria 

Types of studies 

Randomised controlled trials (RCTs) or quasi-experimental studies with a control or 
comparison group, including: non-randomised prospective studies with a comparison 
group, controlled before-after (CBA) studies and interrupted time series (ITS) of referral 
systems for emergency maternity care from published and grey literature. 

Exclusions: Studies without a comparison group.  

Types of participants 

Pregnant and post-partum women with an obstetric complication, referred as an 
emergency from the community or from a primary care centre to a higher-level 
comprehensive emergency obstetric care facility.  

Exclusions: Referrals of the newborn baby, women with non-maternity-related conditions 
or non-emergency referral cases, women transferred between hospitals. 

Types of interventions 

Interventions which improved emergency referral during pregnancy (antenatal, during 
labour or during the postpartum period up to 42 days after delivery) were included. These 
may have been single interventions (e.g. transport, incentives), combinations of 
interventions (where the referral intervention affecting the Phase II delay was one of 
several other interventions), or changes in the way that interventions were delivered (e.g. 
improving linkages between different referral levels). Interventions had to have aimed to 
overcome delays in reaching the appropriate facility (Phase II delay). Interventions which 
were combined or had multiple components were included provided at least one 
component addressed Phase II delays.  

Exclusions: Interventions that only improved Phase I and III delays, including those that 
changed decision making in service users, were transfers between tertiary care centres, or 
were non-emergency referrals. 

Settings 

All developing countries were potentially eligible for inclusion. Developing countries 
included low-income, lower-middle income and upper-middle income economies as 
classified by the World Bank (2011). 

Exclusions: Refugees, war zones, mass casualties. Although we acknowledge that the 
inclusion of special settings in developed (high-income) countries such as rural Australia 
could provide relevant information, we did not include these as resource availability and 
the existing health system infrastructure might influence the feasibility and effectiveness 
of the interventions. 
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Types of outcome measures 

In accordance with our conceptual framework (Figure 1) the types of measures reviewed 
lie on a pathway from direct effects of the intervention (outputs of intervention) to the 
final desired health outcomes of improved mortality and morbidity. 

The primary outcomes in this study were health outcomes such as maternal and neonatal 
mortality and morbidity, including near misses, stillbirths, live births, complications and 
case fatality rates. These were included where recorded. 

Other measures were collected to identify factors which could explain the effects of the 
various interventions. These measures lie on a hierarchy of consequences of the 
intervention, as depicted in Figure 1. Such measures included:  

 Intermediate outcomes such as utilisation levels and met need (proportion of 
complications seen to expected complications) for obstetric care. 

 Process measures or outputs of the intervention such as travel time, referral rates, 
type of transportation or communication, direct and indirect costs (payments for 
transport, health facility fees, loss of income), women’s knowledge of pregnancy or 
postpartum complications and satisfaction with intervention. 

2.1.2 Identification of potential studies: search strategy 

Electronic searches  

The search strategy was run in MEDLINE on the OVID platform. We used terms such as 
transfer, referral, types of transport (e.g. ambulances, bicycles), training and emergency 
obstetric services. Search terms are detailed in Appendix 2.1. The search strategy was 
adapted and run on CINAHL, EMBASE, CAB Abstracts, Effective Pregnancy and Organisation 
of Care (EPOC) Reviews and the Cochrane Central Register of Controlled Trials (CENTRAL) 
by selecting appropriate MeSH and/or keywords from their respective thesauri. No date or 
language restrictions were applied. 

Searching other resources 

Reference lists of reviews and of included studies were screened for potentially relevant 
primary studies and reports. Personal contacts provided additional papers. 

2.2 Data collection and analysis  

Citations identified from electronic searches were downloaded to a Reference Manager 12 
database. Published studies and unpublished papers and reports were considered for 
relevance. An initial appraisal of titles and abstracts was conducted independently by two 
reviewers (LK, MA) based on the inclusion criteria. Abstracts of the resulting potentially 
eligible studies were reviewed by JH and SM. Relevant full text articles were retrieved and 
assessed for eligibility by at least two reviewers (JH and SM or MA or LK) (Figure 2). 
Disagreements about inclusion were resolved by discussion among review team members. 
Authors of papers were contacted where necessary and this provided additional 
information and unpublished data in a few instances. 

Included studies were entered into Review Manager 5. Data of study characteristics and 
relevant outcomes were extracted. The interventions were categorised using the EPOC 
taxonomy of interventions for practice change (Walter, Nutley and Davies 2003). 
Organisational interventions included those which involved a change of role of the health 
worker or skill mix, creation of multidisciplinary teams or ways of working, integration of 
services and motivational aspects. Structural interventions included those which changed 
the site or setting of service delivery or physical structure. Other groups, such as financial, 
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professional and regulatory interventions, were described in the EPOC taxonomy, but were 
not applicable to the studies included in this review. 

A meta-analysis of relevant outcomes was conducted to determine the pooled estimates of 
effects of interventions by outcome measures. Heterogeneity was explored by analysing 
RCTs separately from other study designs, categorising interventions by their 
characteristics, conducting statistical tests (chi-square and I-square index), using a 
random effects model and presenting data visually. Data were displayed as odds ratios, 
forest plots and tables, and in narrative form. 

Quality assessment of each study was guided by Effective Public Health Practice Project 
(EPHPP 2009) tools. Quality assessment was based on selection bias, study design, 
confounders, blinding, data collection methods, withdrawals and dropouts. Two reviewers 
(JH, LK) independently assigned quality scores and compared judgements. Uncertainties 
were resolved through discussion between three reviewers (JH, LK and SM). Each of the 
aspects of quality was assessed based on the EPHPP criteria. 

2.3 Deviations from the original protocol 

Deviations from the original protocol were as follows: 

 Types of interventions: We originally intended to include interventions used to 
stabilise and/or treat the woman before arrival at the facility/during referral, 
including obstetric first-aid techniques, use of the anti-shock garment and drugs for 
community/lower-level health facility use such as oxytocin and misoprostol. On 
further consideration, we felt that these interventions were not designed to reduce 
Phase II delays, but aimed to either obviate the need for referral, or to keep a 
woman alive while awaiting referral, so they were excluded. 

 Search strategy. In addition to our search described above, we also intended to 
search LILACS, POPLINE, Reproductive Health Gateway, id21, Africa Journals 
Online, African Health Line, India Med and Institute of Tropical Medicine databases 
and sites. However, in the course of our review, we found that a recent 
comprehensive literature review describing referrals relating to Phase II delays had 
recently been made (Holmes and Kennedy 2010). We anticipated significant 
duplication if we continued searching all the databases originally planned. On 
conducting pilot searches we found many duplicate papers and no new hits. We 
therefore confined our search as described in our search methods and 
supplemented this from reference lists in review papers.  
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3. Results 

3.1 Studies included from searching and screening 

Our database search identified 19,484 citations. After initial screening, 618 abstracts 
remained. These were assessed for relevance and 381 excluded, necessitating retrieval of 
237 full text articles. In addition, 133 other records, mostly unpublished reports, were 
obtained by contacting people and from references in review articles. Many of the 
unpublished reports did not have abstracts, so full texts were screened, eventually 
resulting in the inclusion of five papers. A total of 242 full text articles were retrieved. 
Five of these papers were in Spanish, French, Norwegian or Chinese. These were 
translated or discussed with research colleagues fluent in those languages and all 
eventually excluded. Nineteen papers were eventually included which met the study 
criteria (Figure 2).  

The 19 papers included described 14 interventions, as five papers investigated the same 
intervention but provided supplementary information to the original paper. Three papers 
studied one intervention in Matlab, Bangladesh (Fauveau et al. 1991, Maine et al. 1996, 
Ronsmans et al. 1997), two described a study in Dinajpur, Bangladesh (Barbey 2001, 
Hossain and Ross 2006), two a study in Burkina Faso (FCI 2007, Brazier et al. 2009) and two 
of the same maternity waiting home intervention in Zimbabwe (Chandramohan et al. 
1994, 1995). The remaining 10 interventions were represented by one paper each. 
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Figure 2: Study selection flow chart 

 

Records from databases searched:
Medline, Medline in process, Embase, CAB n= 21, 260
Central n= 417
EPOC n= 0
CINAHL n=2,679

Records from other sources:
Provided by people contacted n=7
From cited references n=126

Records after duplicates removed
n=19,484

Abstracts selected n= 618

Full text articles assessed
n=242

Excluded (did not meet criteria)
n=381

Articles included n=19 describing 14 
interventions  

Full text articles excluded because:
R1: No second delay referral mechanism 
n=119
R2: No comparison n=63
R3: No relevant outcomes  n=7
R4: Review articles n=34

Articles selected after screening
n=5

 

3.2 Characteristics of the included studies  

Characteristics of studies are summarised in Table 1. The included interventions were four 
cluster RCTs, five controlled before-after studies and five cohort studies. Seven studies 
were located in Asia, six in sub-Saharan Africa and one in Central America. In Asia, three 
were implemented in Bangladesh, and one each in India, Indonesia, Nepal and Pakistan. In 
sub-Saharan Africa, three were in Zimbabwe and one each in Burkina Faso, Malawi and 
Zambia. One study was implemented in Guatemala.  

Several studies were of interventions that not only addressed delays in reaching a health 
facility, but also influenced Phase I (decision making) delays, Phase III (adequate and 
appropriate treatment) delays or other aspects of health services. As interventions 
addressing Phase II delays were the ones of interest in this study, Table 1 shows these 
interventions separately from the others. Some studies described combinations of 
interventions relevant to Phase II delays, for example, establishment of birthing homes 
was combined with provision of radios and ambulances in Indonesia (Alisjahbana et al. 
1995). Other studies were of single interventions such as maternity waiting homes 
(Chandramohan et al. 1994, Lonkhuijzen et al. 2003, Millard et al. 1991, Tumwine and 
Dungare 1996). One study (Lungu et al. 2001) studied two interventions in separate arms. 
Of the two interventions, only one was relevant to Phase II delays (bicycle ambulances) 
while the other was a community transport plan which was primarily addressing decision 
making in communities. The studies were categorised as follows. 
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3.2.1 Organisational interventions 

Six interventions were organisational in nature. They targeted women and community 
members including traditional birth attendants (TBAs). In the five studies set in South 
Asian countries, community groups were organised to generate emergency funds for 
transport. Some studies indicated that the idea of emergency funds was generated through 
community mobilisation activities and was not pre-decided (Azad et al. 2010, Manandhar 
et al. 2004), although the origin of the intervention was not so clearly described in other 
studies. The interventions included other components, such as improving integration 
between different health providers (Bhutta et al. 2008), education and awareness raising 
of complications (Azad et al. 2010, Kumar et al. 2008) and upgrading of facilities (Hossain 
and Ross 2006). The sixth study, conducted in the rural highlands of Guatemala, comprised 
slightly different organisational mechanisms. In this study, TBAs were described as actively 
taking part in referral by accompanying women to health facilities and helping women 
surmount cost and institutional barriers during transportation. Health facilities were 
encouraged to change practices by welcoming TBAs as birth companions (Bailey et al. 
2002).  

3.2.2 Structural interventions 

This group comprised seven interventions, one from Indonesia, while the others were in 
sub-Saharan African settings. Five of the interventions were described in separate studies 
which assessed the establishment or use of what is commonly known as a maternity 
waiting home. This is a structure where women can live away from their own homes, so 
that they can be physically close to a health facility where care can be provided when 
labour starts or if complications occur. Various names were used to describe these 
interventions, including maternity waiting shelters, birthing homes and antenatal villages. 
The interventions were all slightly different. In Indonesia, the birthing home intervention 
was combined with several other health service improvements and located near a rural 
health centre (Alisjahbana et al. 1995). In contrast, the four sub-Saharan African studies 
described maternity waiting homes which were located next to, or a short distance from a 
hospital maternity ward. The criteria for which women used these maternity waiting 
homes varied within and across these four studies. Some women were advised to stay in 
the waiting home because of risk factors or complications while others stayed by choice, 
even if they had no medical reason to do so. One study specifically investigated a 
transport intervention. Bicycles were located in the community in Malawi (Lungu et al. 
2001). Two others included transport and communication interventions with other 
activities. An ambulance was located at a district hospital in Burkina Faso and radio 
communications systems improved (Brazier et al. 2009), while in Indonesia, a similar 
improvement was implemented by providing a vehicle for a sub-district area and 
connecting health facilities with radios (Alisjahbana et al. 1995).  

3.2.3 Mixed interventions 

The Matlab-based studies from Bangladesh possessed a mix of organisational and structural 
interventions (Fauveau et al. 1991, Maine et al. 1996, Ronsmans et al. 1997). Matlab is a 
rural, flood-prone sub-district in Bangladesh where a demographic surveillance is sited. 
The set of interventions targeted health providers and health services. The Phase II 
intervention involved the provision of boats and ambulances, but in addition to these 
structural elements, also included organisational interventions such as assigning boatmen 
and helpers to accompany women during emergency referral as well as linking up these 
activities with ambulances for onward referral to a district hospital. The intervention 
contained other components, including posting of nurse midwives in health outposts to 
work with community health workers and TBAs.  
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Table 1: Summary of characteristics of included studies 

Author/ 

Country 

Study 
design 

Setting Level of 
care at 
referral 
centre 

Participants Intervention relevant 
to Phase II delay 

Other interventions Initiator of 
intervention 

 

ORGANISATIONAL (community-based) 

Azad (2010) 

Bangladesh  

 

RCT Rural NR I: 20,943 births 

C: 22,774 births  

Women accompanied to 
facilities 

Community emergency 
funds 

Participatory 
women’s groups 

Training TBAs 

Academic and NGO 

Bailey (2002) 
Guatemala 

CBA Rural (high-
lands) 

NR I: 1,819 women 

C: 1,699 women 

 

TBAs enabled to 
surmount obstacles to 
transport including 
cost, institutional 
barriers 

Health facilities 
encouraged to welcome 
TBA as birth companion 

TBA training in 
detection, 
management and 
timely referral of 
complicated 
obstetric and 
neonatal cases 

Academic and NGO 

Bhutta (2008) 

Pakistan 

 

RCT Rural NR I: 2,932 live births 

C: 2,610 live births 

Community groups 
establish emergency 
transport fund 

Lady health worker 
training and TBA 
partnership, TBA 
newborn care 
training, community 
health education 

Academic and 
government  
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Author/ 

Country 

Study 
design 

Setting Level of 
care at 
referral 
centre 

Participants Intervention relevant 
to Phase II delay 

Other interventions Initiator of 
intervention 

Hossain (2006) 
and Barbey 
(2001) 

Bangladesh 

CBA NR Health 
centre 

I: 713 births 

C: 796 births  

 

Comparison:  792 
births 

 

Community groups 
establish fund for 
emergency transport 
hospital fees 

Volunteers to 
accompany women or 
provide financial 
support 

Upgraded facilities, 
birth planning, 
community support 
system, volunteers to 
donate blood 

NGO, United 
Nations and 
government 

Kumar (2008) 

India 

RCT Rural NR I: 1,522 live births 

C: 1,079 live births 

Community groups 
establish emergency 
transport fund 

Community members 
provide newborn 
care, birth 
preparedness, clean 
delivery  

NR 

Manandhar 
(2004)  

Nepal 

RCT Rural Health 
centre 

I: 3,036 
pregnancies 

C: 3,344 
pregnancies 

Community groups 
establish emergency 
transport fund 

Participatory 
women’s groups led 
by trained 
facilitators. Form and 
content of 
discussions varied 

NR 

 

STRUCTURAL 

Alisjahbana 
(1995)  

Indonesia 

Cohort Rural Health 
centre and 
hospital 

I: 2,275 women 

C: 1,000 women 

Birthing homes 
established 

Radio communication 
and ambulance 
transportation 

Physicians, midwives 
trained on case 
management, home-
based action records, 
TBA training, 
improving women’s 
knowledge 

NR 
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Author/ 

Country 

Study 
design 

Setting Level of 
care at 
referral 
centre 

Participants Intervention relevant 
to Phase II delay 

Other interventions Initiator of 
intervention 

Brazier (2009) 
and FCI (2007) 

Burkina Faso 

CBA Rural Health 
centre and 
hospital 

 I: 2,554 women 

C: 2,859 women 

Ambulance purchase 

Radio call system 

Obstetric care 
training, equipment 
and supplies, quality 
assurance, 
management systems 

NR 

Chandramohan 
(1994, 1995) 

Zimbabwe 

Cohort Rural Hospital 6,438 women Building a maternity 
waiting home 

None Hospital advisory 
board 

Lonkhuijzen 
(2003) 

Zambia 

Cohort Rural Hospital 510 women Maternity waiting home None NR 

Lungu (2001) 

Malawi 

CBA Rural Health 
centre 

I: 41 women 

C: 53 women 

Bicycle ambulance 
placed in community 

Community transport 
plan in other arm of 
study 

Bilateral donor and 
government 

Millard (1991) 

Zimbabwe 

Cohort Rural Hospital 854 births Antenatal village None NR 

Tumwine (1996) 

Zimbabwe 

Cohort Rural Hospital 1,053 births Maternity waiting 
shelter 

None NR 

MIXED  

Fauveau (1991), 
Maine (1996)and 
Ronsmans (1997) 

Bangladesh 

CBA Rural (flood 
plain) 

Health 
centre and 
hospital 

I: 4,424 

C: 5,206 

 

 

Boats, boatmen, 
helpers to accompany 
women 

Referral chain with 
ambulances for onward 
referral 

Nurse-midwives 
posted in outposts to 
work alongside 
community health 
workers and TBAs  

Academic 

 
NR=Not reported, I=Intervention group, C=Control group, TBA=traditional birth attendant 
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3.3 Quality assessment 

The quality assessment ratings are summarised in Table 2. Four studies randomly allocated 
participants to intervention or control areas. Most of the included studies were somewhat 
likely to be representative of the target population although some of the studies on 
maternity waiting homes (Lonkhuijzen et al. 2003, Tumwine and Dungare 1996) referred 
high-risk women from an antenatal clinic, increasing the likelihood of selection bias. 
Differences between intervention and control groups were not reported in many of the 
non-randomised studies, raising concerns about potential confounding factors. The 
difficulty of blinding the investigators to visible, community-based interventions was 
identified as a specific limitation in a few studies (Azad et al. 2010, Kumar et al. 2008, 
Manandhar et al. 2004). It was not mentioned in other studies, but the feasibility of using 
this particular criterion in visible community interventions is limited.  

Several studies described the use of standard validated tools for data collection such as 
verbal autopsy (Azad et al. 2010, Ronsmans et al. 1997) and demographic and health 
survey questionnaires (Brazier et al. 2009). Other studies did not describe data collection 
tools in detail nor efforts to ascertain the reliability or validity of the tools. Withdrawal 
and dropout rates were reported in about half the studies.  

Table 2: Quality assessment summary table  

Author, year Selection 
bias 

Study 
design 

Confounder Blinding Data 
collection 
methods 

Withdrawal/ 
dropouts 

Alisjahbana 
(1995) 

Moderate 

 

Moderate Weak Weak Moderate Strong 

Azad (2010) Moderate  Strong Strong  Weak  Strong  Strong  

Bailey (2002) Strong Weak  Weak Weak  Weak  Strong  

Bhutta (2008) Moderate Strong Weak  Moderate  Strong  Weak  

Brazier (2009), 
FCI (2007) 

Moderate Moderate Weak Weak Moderate Weak 

Chandramohan 
(1994) 

Moderate  Moderate  Weak  Weak  Weak  Strong  

Chandramohan 
(1995) 

Moderate  Moderate  Moderate  Weak  Weak  Weak  

Fauveau 
(1991) 

Moderate Weak Strong Weak Moderate Weak 

Hossain 2006), 
Barbey (2001) 

Moderate Moderate Weak  Weak  Moderate Weak  

Kumar (2008) Moderate  Strong Moderate  Weak  Strong  Strong  

Lonkhuijzen 
(2003) 

Weak Moderate Weak Weak Weak Strong 

Lungu (2001) Moderate Moderate Strong Weak Weak Strong 

Maine (1996) Moderate Weak  Weak Weak  Weak Weak 

Manandhar 
(2004) 

Moderate  Strong Strong Weak  Strong  Strong  

Millard (1991) Moderate  Moderate  Weak  Weak  Weak  Weak  
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Author, year Selection 
bias 

Study 
design 

Confounder Blinding Data 
collection 
methods 

Withdrawal/ 
dropouts 

Ronsmans 
(1997) 

Not 
applicable 

Moderate Moderate Weak Strong Weak 

Tumwine 
(1996) 

Weak Moderate Weak Weak Weak Weak 

 

3.4 Effects of interventions  

Effects of the interventions on maternal mortality were variable. An overall reduction in 
maternal mortality (OR 0.67 95% CI 0.19, 2.31) was seen in the three RCTs of community-
targeted organisational interventions, but did not achieve statistical significance (Azad et 
al. 2010, Bhutta et al. 2008, Manandhar et al. 2004). Substantial statistical heterogeneity 
was present (I2 =79%), with some studies showing a benefit but not others. None of the 
trials aimed to study the effect of interventions on maternal mortality so the sample sizes 
were not of adequate magnitude to measure this outcome with statistical confidence. 

Of the non-randomised studies reporting maternal mortality, the mixed organisational-
structural intervention (Fauveau et al. 1991), which enumerated deaths and births within 
a surveillance site, showed a reduction in maternal mortality (OR 0.35 95% CI 0.14, 0.88). 
A subsequent study. which used some of the same data but looked at mortality trends over 
a longer period, did not (Ronsmans et al. 1997). The two other studies of maternity 
waiting homes (Chandramohan et al. 1994, Tumwine and Dungare 1996) had small 
numbers of maternal deaths and did not show reductions in maternal mortality. Figure 3 
summarises the findings of the studies which reported data on maternal mortality.  

Maternal case fatality was only available from one study and showed no difference 
between intervention and control groups (OR 0.68 95% CI 0.06, 7.69), data not given 
(Maine et al. 1996). 
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Figure 3: Effects of interventions on maternal mortality  

 
 
Figures 4 and 5 illustrate findings on neonatal and perinatal deaths. Neonatal mortality 
was the primary outcome investigated in the four RCTs (Azad et al. 2010, Bhutta et al. 
2008, Kumar et al. 2008, Manandhar et al. 2004). These studies showed significant 
reductions in neonatal deaths (OR 0.69 95% CI 0.53, 0.90) and perinatal deaths (OR 0.78 
95% CI 0.61, 1.00) in the intervention groups. Neonatal deaths were not significantly 
reduced in non-randomised studies, but one study showed a reduction in perinatal deaths 
(OR 0.58 95% CI 0.39, 0.88) (Chandramohan et al. 1995). 

 

Figure 4: Effects of interventions on neonatal mortality 
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Figure 5: Effects of interventions on perinatal mortality 

 
 
Figures 6 and 7 shows the effects of interventions on utilisation of health facilities in 
studies where sufficient data was available to ascertain odds ratios. Two studies 
(Alisjahbana et al. 1995, Manandhar et al. 2004,) show an improvement in utilisation of 
health facilities and in deliveries with health professionals (doctor, nurse or midwife). Two 
other studies (Bhutta et al. 2008, Kumar et al. 2008) demonstrated improvements in one 
of these two indicators of utilisation.  

 

Figure 6: Effects of interventions on utilisation of health facilities  

 

Study or Sub-group 
3.2.1 RCTs 
Bhutta 2008 
Manandhar 2004 

3.2.2 Others 
Alisjahbana 1995 

Events 

121 
201 

114 

Total 

395 
2945 

2275 

Events 

48 
66 

16 

Total 

375 
3270 

1000 

Weight 

36.7% 
63.3% 

100.0% 

M-H, Random, 95% CI 

0.33 [0.23, 0.48] 
0.28 [0.21, 0.37] 

0.31 [0.18, 0.52] 

Intervention Control Odds Ratio (Non-event) Odds Ratio (Non-event) 
M-H, Random, 95% CI 

0.01 0.1 1 10 100 
Favours intervention Favours control 

Study or Sub-group 
2.6.1 RCT 
Azad 2010 
Bhutta 2008 
Kumar 2008 
Manandhar 2004 
Subtotal (95% CI) 
Total events 
Heterogeneity: Tau² = 0.05; Chi² = 21.48, df = 3 (P < 0.0001); I² = 86% 
Test for overall effect: Z = 2.00 (P = 0.05) 

2.6.2 Others 
Alisjahbana 1995 
Chandramohan 1995 

Events 

952 
222 
112 
123 

1409 

99 
30 

Total 

15695 
2932 
1522 
2899 

23048 

2176 
1573 

Events 

956 
281 
131 
147 

1515 

37 
94 

Total 

15257 
2610 
1079 
3226 

22172 

963 
2915 

Weight 

28.9% 
25.7% 
22.3% 
23.2% 

100.0% 

50.6% 
49.4% 

M-H, Random, 95% CI 

0.97 [0.88, 1.06] 
0.68 [0.56, 0.82] 
0.57 [0.44, 0.75] 
0.93 [0.73, 1.19] 
0.78 [0.61, 1.00] 

1.19 [0.81, 1.75] 
0.58 [0.39, 0.88] 

Experimental Control Odds Ratio Odds Ratio 
M-H, Random, 95% CI 

0.01 0.1 1 10 100 
Favours intervention Favours control 



Results 

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    22 

 

Figure 7: Effects of interventions on deliveries with health professionals 

 

3.4.1 Effects of interventions by sub-groups 

Neonatal deaths may be divided into early and late deaths. Early neonatal deaths occur in 
the first seven days of life and late neonatal deaths occur after the seventh day but before 
the first 28 days of completed life. Total neonatal mortality was shown in Figure 4. In 
Figures 8 and 9, the data is disaggregated by early and late neonatal deaths. In the RCTs, 
both early and late neonatal deaths were reduced in intervention groups. One non-
randomised study (Tumwine and Dungare 1996) provided data on small numbers of early 
neonatal deaths but no difference in effect was seen between intervention and control 
groups. 

 

Figure 8: Effects of interventions on early neonatal mortality 
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Figure 9: Effects of interventions on late neonatal mortality 

 
Perinatal mortality includes stillbirths and early neonatal deaths. The RCTs show an 
overall non-significant effect of interventions on stillbirth (OR 0.85 95% CI 0.67, 1.08). The 
three studies on maternity waiting homes provided data on stillbirths and showed a 
significant reduction in stillbirth rate when combined (OR 0.52 95% CI 0.34, 0.80) (Figure 
10).  

 

Figure 10: Effects of interventions on stillbirths 

 
 
Data disaggregating the effect of interventions on wealth was available from the structural 
intervention in Burkina Faso involving ambulance purchase and radio call systems (Brazier 
et al. 2009). In the intervention district, baseline studies showed that 44% of the 
wealthiest women and 14% of the poorest used health facilities for childbirth. After the 
intervention, utilisation rates increased (Table 3) and the gap between poorest and richest 
groups narrowed to five percentage points. The organisational intervention in Guatemala 
which provided various forms of support to women during referral (Bailey et al. 2002), 
investigated referrals by sub-groups at different times of pregnancy (antepartum, 
intrapartum, postpartum). The study showed no change in referral rates after intervention 
for antenatal and intrapartum complications. Increases in postpartum referral were noted, 
but the analysis was based on fewer than 25 cases. 
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3.4.2 Factors explaining the effects of interventions 

To identify factors explaining the effects of the various interventions, we examined 
indicators which measured the processes by which interventions achieved their effects, as 
illustrated in our conceptual pathway of problem, intervention and effect (Figure 1). None 
of the studies included were designed to explain the effects of interventions. Table 3 
summarises these outputs and intermediate effects of the various referral interventions. 
The table is arranged in order of a postulated sequence of effect. For the referral 
intervention to have an effect, women would have to know about an intervention and/or 
be referred in the first instance. They would then have to comply with or use the referral 
intervention and subsequently overcome barriers they encountered, in order to reach 
appropriate care (measured using proxies such as delivery at health facility, with a health 
professional or met need). 

Data on the explanatory mechanisms through which the referral intervention works is 
patchy. Some studies (Figures 6 and 7) show statistically significant improvements in 
utilisation of health facilities and health professionals. Most of the studies with data 
available only on percentage change (Table 3), show improvement in utilisation of health 
facilities and with health professionals in the intervention arm, although two studies did 
not (Azad et al. 2010, Bailey et al. 2002). The discrepancy between proportions of 
deliveries in health facilities and deliveries with health professionals within the same 
study are not always clearly explained in the papers, but are probably due to use of 
different denominators. 

Two studies provide data on referral rate, compliance and utilisation. It is unclear 
whether the data presented in the Guatemalan study share the same denominators (Bailey 
et al. 2002). The findings from the Indonesian study have shown that 13% of women in the 
intervention group were referred and of these 73% complied, resulting in a 12% 
institutional delivery rate (Alisjahbana et al. 1995).  

Four studies of maternity waiting homes provided information on travel time or distance 
(and health outcomes), but no other factors were described which could explain the 
effects of the intervention. The study on bicycle ambulances (Lungu et al. 2001) traced 
use rates of bicycle ambulances in villages and subsequent utilisation of health facilities. 
The bicycles were designed to pull a trailer-stretcher mounted on wheels the same size as 
those of the bicycles. Of 20 instances of use of the bicycles, only four were for obstetric 
referrals. The others were for other medical conditions. During the study period, more 
women from villages without bicycle ambulances delivered in health facilities – 70% in 
control villages compared to 49% of women in villages with bicycles. Furthermore, 22% of 
institutional deliveries during the study period came from villages provided with the 
bicycles and 42% from control villages (data not shown). The negative effect of the 
intervention on health facility utilisation was postulated to be due to a perception that 
bicycles brought unwanted attention to women during labour, so they preferred to walk to 
health facilities or deliver at home. 



  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?        25 

 

NR=Not reported; I=intervention group, C=control group; a: reported in some community groups only; b: participants were selected based on use or non-use of maternity waiting home 

Table 3: Summary table of intermediate outcomes and process measures, after intervention 

Study Azad 
(2010) 

Bailey 
(2002) 

Bhutta 
(2008) 

Hossain 
(2006),  
Barbey 
(2001) 

Kumar 
(2008) 

Manandhar 
(2004) 

Alisjahbana 
(1995) 

 

Brazier 
(2009), 
FCI 
(2007) 

Chandramohan 
(1994, 1995) 

Lonkhuijzen 
(2003) 

Tumwine 
(1996) 

Millard 
(1991) 

Lungu 
(2001) 

Fauveau (1991), 
Maine (1996), 
Ronsmans 
(1997) 

Referral 
mechanism 

Organisational interventions including community emergency transport 
funds and/or support to surmount institutional, cost barriers 

Structural interventions, including maternity waiting homes, and/or radios and/or car or bicycle 
ambulances 

Mixed, 
organisational 
and structural 

Knowledge of 
intervention 

NR NR Unclear Unclear Unclear Unclear NR NR Yes Yes NR Unclear Yes Unclear 

Referral rate of 
women with 
complication 

NR I=49% 

C=38% 

NR NR NR NR I=13% 

C=6% 

Unclear 31% I=43% 

C=57% 

NR I=59% 

C=41% 

NR NR 

Compliance 
with/use of 
intervention 

NR I=78% 

C=69% 

Unclear NR NR NR I=73% 

C=60% 

NR Yes
b
 Yes

b
 Yes

b
 Yes

b
 20% NR 

Travel time/ 
distance 

NR NR NR NR NR NR NR ‘Modal 
walking 

time 
>1h’ 

150 metres ‘next to’ ward NR 2 min. 
walk 

5km 

90min. 

2–4h 

Costs to user 

 

NR NR NR US$ 
0.03-
0.06

a
 

NR NR Pay ‘small’ 
amount

 
‘Low’

 
Free US$9 Free NR US$0.1 

per use 
NR 

Satisfaction 
with referral 
intervention 

NR NR NR NR Unclear Unclear TBA 
reported 
loss of 

credibility 

Unclear Unclear Unclear Unclear Unclear Unclear Unclear 

Delivery in 
health facility  

I=15% 

C=16% 

I=49% 

C=52% 

I=30.6% 

C=13% 

I=21% 

C=5% 

I=20% 

C=14% 

I=7% 

C=2% 

I=12% 

C=4% 

I=57% 

C=36% 

NR NR NR NR I=49% 

C=70% 

NR 

Delivery en 
route 

NR NR NR NR I=1.5% 

C=1.7% 

NR NR NR NR NR NR NR NR NR 

Delivery with 
health 
professional 

I=2% 

C=4% 

NR  NR I=27% 

C=20% 

I=7% 

C=2% 

I=13% 

C=5% 

I=56% 

C=36% 

NR NR NR NR NR I=13% 

Met need NR NR NR I=40% 

C=12% 

NR NR NR NR NR NR NR NR NR NR 
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4. Discussion 

Fourteen interventions from 19 papers were included in this review. We focused our 
review on the interventions or components of interventions which aimed to overcome 
Phase II delays. Of the fourteen interventions, six were organisational in nature and 
involved surmounting obstacles to emergency transport especially those of cost. Seven 
were structural in nature and involved the use of maternity waiting homes, radios and 
ambulances. One study used structural and organisational mechanisms to enhance various 
types and levels of transport and the linkages between them.  
The findings of this systematic review need to be interpreted with caution. Interventions 
in a number of the included studies comprised several components, some of which were 
not related to referral. This did not allow the effects of the referral interventions to be 
isolated. Studies were also subject to constraints of design, methods and related factors.  

4.1 Summary of main results 

The success of complex, community-based interventions in reducing neonatal mortality is 
well documented and the subject of other systematic reviews (Kidney et al. 2009, Bhutta 
and Lassi 2010). In our efforts to examine these community-based interventions from the 
perspective of their referral components, we found evidence of a reduction in neonatal 
deaths from RCTs of community-based studies. The limitation in interpretation of this 
finding is that it is not possible to disentangle the effects of the referral from the other 
components. The changes observed may have been a result of the other components, or 
may only have occurred if the various elements were combined. We also observed an 
increase in utilisation of health facilities in some studies, but again, from studies of multi-
component interventions. Conclusive evidence that referral interventions reduce maternal 
mortality was not found. None of the included studies were of a sufficient size to 
investigate this relatively rare event.  

Our sub-group analysis was limited by lack of data. All studies were confined to rural 
settings. There is weak evidence from sub-Saharan Africa suggesting that maternity 
waiting homes may reduce stillbirth rates. It is plausible that being in a maternity waiting 
home will allow women to be seen more rapidly in the case of any untoward event. 
Assuming that rapid and effective action (such as monitoring of foetal well-being and/or 
expediting delivery) is taken, an intrauterine death could be averted. The mechanisms 
through which this intervention might work and the factors which might be prerequisites 
for success (e.g. availability of surgery, or regular assessment of women staying in the 
maternity waiting home), could not be elicited from the studies included.  

Two studies described special geographical terrain – a mountainous area in Guatemala 
(Bailey et al. 2002) and a flood plain in Bangladesh (Fauveau et al. 1991). None of the 
studies report variation of terrain within the study sites. One study improving transport 
and communication reported a narrowing of discrepancy in use of health facility between 
rich and poor women (Brazier at al 2009). Another study encouraging the use of advocates 
and companions during referral noted higher referral rates only for postpartum 
complications, although numbers of cases included in the study were small (Bailey et al. 
2002). Both studies were multi-component in nature so conclusions regarding the effect of 
the Phase II intervention cannot be drawn.  

It is postulated that the functionality of a health system may influence the effectiveness 
of a referral intervention, but none of the included studies provided information to assess 
the health system. We also attempted to identify whether the origin or initiator of an 
intervention was of importance (Table 1). Some studies described how the intervention 
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was conceived, for example, the interventions implemented in Nepal (Manandhar et al. 
2004) were informed by Bolivia’s Warmi project (Howard-Grabman et al. 2002). The Indian 
study (Kumar et al. 2008) was influenced by the field-based Gadchiroli experience (Bang 
et al. 2005) and previous randomised controlled trials (Manandhar et al. 2004, Baqui et al. 
2008). Maternal mortality estimates for the countries during the time of the intervention 
were looked up to see if there were variations in the types of interventions implemented. 
No discernable patterns were found in these crude attempts at sub-group analysis. 

The studies included do not allow assessment of factors explaining the effects of the 
various interventions. None of them were designed to do so. Our attempt to use the 
studies to develop a causal pathway was limited by lack of data and. in some studies, the 
inability to isolate the effect of the referral intervention from other component 
interventions. There was also insufficient data to conduct regression analyses to explain 
effects of interventions.  

4.2 Lessons learned and recommendations for policy and practice 

Interventions to reduce delays in reaching an appropriate health care facility during an 
obstetric emergency are often implemented as one of several components simultaneously 
addressing other issues of access and quality such as decision making, adequacy of care 
and improvement of treatment modalities. This is hardly surprising, as to have the best 
chance of achieving reductions in maternal and neonatal mortality, interventions such as 
referral need to be complex in nature and work as part of the health system. We have 
found that such multi-component interventions with referral elements have an effect on 
improving health outcomes. Initiatives to improve maternal and newborn mortality should 
therefore continue to include interventions to improve referral. This is not at all a new 
recommendation; referral systems have, after all, been recognised as crucial since the 
Alma Ata declaration in 1978. Other studies using modelling techniques have predicted 
that maternal mortality decline will reach a threshold of less than 35% decline if access to 
emergency obstetric care is not provided, and that referral and transport strategies, 
alongside other interventions, could contribute to as much as an 80% reduction in 
maternal mortality (Goldie et al. 2010). This systematic review has strengthened the 
evidence for continuing to address delays in reaching obstetric care during emergencies. 

As for the effect of specific interventions, common sense tells us that interventions that 
reduce travel time and link up the referral system are likely to be necessary. Do we need 
to have strong evidence of effectiveness for such decisions to be made? Perhaps not, yet 
this review shows that what are apparently ‘good ideas’ do need to be carefully assessed. 
The use of bicycle ambulances is one example. Examples of studies describing its utility 
have been reviewed (Holmes and Kennedy 2010), but this should not be assumed for all 
situations, as the study from Malawi demonstrates (Lungu et al. 2001). Good quality 
implementation research is necessary and will tell us more about factors that affect 
referral. Some progress has been made as regards implementation know-how. Factors that 
affect referral such as transport and cost barriers are thought to be substantial in rural 
African settings (Macintyre and Hotchkiss 1999). Requisites for implementing successful 
referral systems include: interventions based on need and capability, resources, linkages 
between referral levels, communication and transport arrangements, protocols for 
referral, provider performance, affordability, capacity for monitoring effectiveness and 
policy support (Murray and Pearson 2006). These studies go some way toward telling us 
about barriers and what needs to be in place for effective referral.  

Many more unknowns remain. Do existing levels of maternal mortality, functioning of the 
health system, terrain or time of pregnancy matter when selecting which interventions to 
implement? Our study reveals that studies which met inclusion criteria were primarily set 
in rural areas – we can make no conclusions on Phase II delays in urban settings, or for that 
matter, any other contextual factors. Related to this is the deficit in understanding of 
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mechanisms through which referral mechanisms work. Ten years ago, the tracking of 
individuals who have been referred was recommended (Macintyre and Hotchkiss 1999). 
Subsequently, the use of technologies related to transport and communication was 
reviewed (Krasovec 2004). The lack of high-quality studies to inform action was 
highlighted in that paper and the situation is unchanged today. The work by Murray and 
Pearson (2006) began to throw light on factors necessary to successfully implement 
referral interventions. The authors wrote of the need for ‘theoretically informed social 
and organisational research’ which remains unmet. Today, the literature describes a range 
of ideas relating to new and reinstated technologies, techniques and interventions to 
improve referral (Holmes and Kennedy 2010) but we are still no better informed because 
our knowledge is limited by studies not amenable to providing conclusive evidence. The 
few studies – 19 out of over 600 potentially relevant studies – which met the criteria for 
inclusion are testimony to the low priority given to careful design of implementation and 
use of best practices in monitoring and evaluation.  

Our recommendations are as follows. Firstly, while continuing to invest in implementing 
referral interventions within maternal and newborn health programmes, we urge health 
planners to ensure that the interventions are rigorously monitored and evaluated, or 
operations research studies designed with controls and comparisons. Secondly, we believe 
that our finding of the reduction in stillbirth rates in maternity waiting home interventions 
needs further exploration through well-conducted studies, as the finding was based on 
studies with suboptimal study designs subject to biases. Finally, we believe that the type 
of research most relevant to referral interventions for policy and practice is not based on 
questions of ‘what works’, but should aim to understand how the interventions work and 
why. To this end, we recommend that the next step to build on this systematic review is 
to develop explanatory mechanisms for referral through the use of causal and 
theoretically informed models (Murray and Pearson 2006, Pawson and Tilley 2003), 
allowing utilisation of data from a broader range of studies than could be included in this 
review. Such work will limit the need for primary research and make maximum use of 
existing literature. We expect such work to generate knowledge on how referral 
interventions work, provide transferable and cumulative lessons from research which take 
into account contexts and result in improved learning across research, policy and practice.  

  



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    29 

 

5. References  

5.1 Studies included in synthesis 

Alisjahbana A, Williams C, Dharmayanti R, Hermawan D, Kwast B, Koblinksy M (1995) An integrated 
village maternity service to improve referral patterns in a rural area in West Java. International 
Journal of Gynecology and Obstetrics 48 (Suppl.) S83-S94. 

Azad K, Barnett S, Banerjee B, Shaha S, Khan K, Rego A, Barua S, Flatman D, Pagel C, Prost A, Ellis 
M, Costello A (2010) Effects of scaling up women’s groups on birth outcomes in three rural districts 
in Bangladesh: a cluster randomised trial. Lancet 375: 1193-1202. 

Bailey P, Szaszdi J, Glover L (2002) Obstetric complications: does training traditional birth 
attendants make a difference? Revista Panamericana de Salud Pública/Pan American Journal of 
Public Health 11(1): 15-23. 

Barbey A, Faisel A, Myeya J, Stavrou V, Stewart J, Zimicki S (2001) Dinajpur SafeMother Initiative: 
final evaluation report. Available at: 
http://webtest.dhaka.net/care/publication/Publication_6871971.pdf (accessed 2 June 2011). 

Bhutta Z, Memon Z, Soofi S, Salat M, Cousens S, Martines J (2008) Implementing community-based 
perinatal care: results from pilot study in rural Pakistan. Bulletin of the World Health Organization 
86: 452–459. 

Brazier E, Andrzejewski C, Perkins M, Themmen E, Knight R, Bassane B (2009) Improving poor 
women’s access to maternity care: findings from a primary care intervention in Burkina Faso. Social 
Science and Medicine 69: 682–690. 

Chandramohan D, Cutts F, Chandra R (1994) Effects of a maternity waiting home on adverse 
maternal outcomes and the validity of antenatal risk screening. International Journal of 
Gynecology and Obstetrics 46: 279-284. 

Chandramohan D, Cutts F, Millard P (1995) The effect of stay in a maternity waiting home on 
perinatal mortality in rural Zimbabwe. Journal of Tropical Medicine and Hygiene 98: 261-267. 

Fauveau V, Stewart K, Khan S, Chakraborty J (1991) Effect on mortality of community based 
maternity care programme in rural Bangladesh. Lancet 338: 1183-1186. 

FCI Family Care International Burkina Faso (2007) Testing approaches for increasing skilled care 
during childbirth: key findings from Ouargaye, Burkina Faso. Available at: 
http://www.familycareintl.org/UserFiles/File/SCI%20Burkina%20Faso%20Summary.pdf (accessed 3 
June 2011). 

Hossain J, Ross S (2006) The effect of addressing demand for as well as supply of emergency 
obstetric care in Dinajpur, Bangladesh. International Journal of Gynecology and Obstetrics 92: 320-
328. 

Kumar V, Mohanty S, Kumar A, Misra R, Santosham M, Awasthi S, Baqui A, Singh P, Singh V, Ahuja R, 
Singh J, Malik G, Ahmed S, Black R, Bhandari M, Darmstadt G (2008) Effect of community-based 
behaviour change management on neonatal mortality in Shivgarh, Uttar Pradesh, India: a cluster-
randomised controlled trial. Lancet 372: 1151-1162. 

Lonkhuijzen L, Stegeman M, Nyirongo R, van Roosmalen J (2003) Use of maternity waiting home in 
rural Zambia. African Journal of Reproductive Health 7(1): 32-36. 

Lungu K, Kamfosa V, Hussein J, Ashwood-Smith H (2001) Are bicycle ambulances and community 
transport plans effective in strengthening obstetric referral systems in Southern Malawi. Malawi 
Medical Journal 13(2): 16-18. 

Maine D, Aklin M, Chakraborty J, Francisco A, Strong M (1996) Why did maternal mortality decline 
in Matlab? Studies in Family Planning 27 (4): 179-187. 

Manandhar D, Osrin D, Shrestha B, Mesko N, Morrison J, Tumbahangphe K, Tamang S, Thapa S, 
Shrestha D, Thapa B, Shrestha J, Wade A, Borghi J, Standing H, Manandhar M, Costello A (2004)  

http://webtest.dhaka.net/care/publication/Publication_6871971.pdf
http://www.familycareintl.org/UserFiles/File/SCI%20Burkina%20Faso%20Summary.pdf


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    30 

 

Effect of a participatory intervention with women’s groups on birth outcomes in Nepal: cluster-
randomised controlled trial. Lancet 364: 970-979. 

Millard P, Bailey J, Hanson J (1991) Antenatal village stay and pregnancy outcome in rural 
Zimbabwe. Central Africa Journal of Medicine 37(1): 1-4. 

Ronsmans C, Vanneste A, Chakraborty J, Ginneken J (1997) Decline in maternal mortality in Matlab, 
Bangladesh: a cautionary tale. Lancet 350: 1810-1814. 

Tumwine J, Dungare P (1996) Maternity waiting shelters and pregnancy outcome: experience from a 
rural area in Zimbabwe. Annals of Tropical Paediatrics 16: 55-59. 

5.2 Other references used in the text of the report 

AbouZahr C (1998) Antepartum and postpartum hemorrhage. In: Murray C, Lopez A (eds) Health 
dimensions of sex and reproduction. Boston, MA: Harvard School of Public Health, Chapter 4. 

Bang AT, Reddy HM, Deshmukh MD, Baitule SB, Bang RA (2005) Neonatal and infant mortality in the 
ten years (1993-2003) of the Gadchiroli field trial: effect of home based neonatal care. Journal of 
Perinatology 25(Suppl. 1): S92-107. 

Baqui AH, El-Arifeen S, Darmstadt GL, Ahmed S, Williams EK, Seraji HR, Mannan I, Rahman SM, Shah 
R, Saha SK, Syed U, Winch PJ, Lefevre A, Santosham M, Black RE (2008) Effect of community based 
newborn care intervention package implemented through two service delivery strategies in Sylhet 
district, Bangladesh: a cluster randomised controlled trial. Lancet: 371:1936-1944. 

Bhutta ZA, Lassi ZS (2010) Empowering communities for maternal and newborn health Lancet 375 
(9721): 1142-1144. 

Effective Public Health Practice Project (2009) Quality assessment tool. Available at: 
http://www.ephpp.ca/Tools.html (accessed 7 June 2011). 

Essien E, Ifenne D, Sabitu K, Musa A, Alti-Muazu M, Adidu V, Golji N, Mukaddas M (1997) 
International Journal of Gynecology and Obstetrics 59(Suppl. 2) :S237-244. 

Fahdhy M, Chongsuvivatwong V (2005) Evaluation of World Health Organization partograph 
implementation by midwives for maternity home birth in Medan, Indonesia. Midwifery 21(4): 301-
310. 

Foord F (1995) Gambia: evaluation of the mobile health care service in West Kiang district. World 
Health Statistics Quarterly 48: 18-22. 

Geerts L, Theron AM, Grove D, Theron GB, Odendaal HJ (2004) A community-based obstetric 
ultrasound service. International Journal of Gynaecology and Obstetrics 84(1):  23-31. 

Goldie S, Sweet S, Carvalho N, Natchu U, Hu D (2010) Alternative strategies to reduce maternal 
mortality in India: a cost-effectiveness analysis. PLoS Medicine 7: 4. 

Hofman JJ, Dzimadzi C, Lungu K, Ratsma YEC, Hussein J (2008) Motorcycle ambulances for referral 
of obstetric emergencies in rural Malawi: do they reduce delay and what do they cost? International 
Journal of Gynaecology and Obstetrics 102: 191-197.  

 Hogan MC, Foreman KJ, Naghavi M, Ahn S, Wang J, Makela SM, Lopez AD, Lozano R, Murray CJL 
(2010) Maternal mortality for 181 countries, 1980–2008: a systematic analysis of progress towards 
Millennium Development Goal 5. Lancet 375: 1609-1623. 

Holmes W, Kennedy E (2010) Reaching emergency obstetric care: overcoming the second delay. 
Melbourne: Burnet Institute. 

Howard-Grabman L, Seoane G, Davenport C, MotherCare, Save the Children (2002) The Warmi 
Project: a participatory approach to improve maternal and neonatal health, an implementers 
manual. Westport: John Snow International. 

Jahn A, de Brouwere V (2001) Referral in pregnancy and childbirth: concepts and strategies. 
Available at: http://www.jsieurope.org/safem/collect/safem/pdf/s2940e/s2940e.pdf (accessed 3 
June 2011). 

http://www.ephpp.ca/Tools.html
http://www.jsieurope.org/safem/collect/safem/pdf/s2940e/s2940e.pdf


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    31 

 

Jokhio AH, Winter HR, Cheng KK (2005) An intervention involving traditional birth attendants and 
perinatal and maternal mortality in Pakistan. New England Journal of Medicine 352(20): 19. 

Kidney E, Winter H, Khan KS, Gulmezoglu AM, Meads CA, Deeks JJ, MacArthur C (2009) Systematic 
review of effect of community level interventions to reduce maternal mortality. BMC Pregnancy 
and Childbirth 9 :2. 

Kongnyuy EJ, Leigh B, van den Broek N (2008) Effect of audit and feedback on the availability, 
utilisation and quality of emergency obstetric care in three districts in Malawi. Women and Birth 
21(4):149-155. 

Krasovec K (2004) Auxiliary technologies related to transport and communication for obstetric 
emergencies. International Journal of Gynecology and Obstetrics 85(1): S14-S23. 

Macintyre K, Hotchkiss D (1999) Referral revisited: community financing schemes and emergency 
transport in rural Africa. Social Science and Medicine 49: 1473-1487. 

McCaw-Binns AM, Ashley DE, Knight LP, MacGillivray I, Golding J (2004) Strategies to prevent 
eclampsia in a developing country: I. Reorganization of maternity services. International Journal of 
Gynecology and Obstetrics 87(3): 286-294. 

Murray SF, Pearson SC (2006) Maternity referral systems in developing countries: Current knowledge 
and future research needs. Social Science and Medicine 62: 2205-2215. 

Pawson R Tilley N. Realistic evaluation. London: Sage Publications, 1997. 

Thaddeus S, Maine D (1994) Too far to walk: maternal mortality in context. Social Science and 
Medicine 38(8): 1091-1110. 

UNICEF (2009) State of the world’s children, New York: UNICEF.  

Walter I, Nutley S, Davies H (2003) Developing a taxonomy of interventions used to increase the 
impact of research: Appendix I. St Andrews: Research Unit for Research Utilisation, University of 
St. Andrews. Available at: 
http://www.ruru.ac.uk/PDFs/Taxonomy%20development%20paper%20070103.pdf (accessed 2 
October 2010). 

World Bank (2011) Country and lending groups. Available at: 
http://data.worldbank.org/about/country-classifications/country-and-lending-groups (accessed 6 
June 2011).  

World Health Organization (2010) Trends in maternal mortality: 1990-2008: estimates developed by 
WHO, UNFPA, UNICEF and the World Bank. Geneva: WHO Press. 

5.3 Full text retrieved but excluded  

[No author] (1986) Maternal mortality: helping women off the road to death. WHO Chronicle 40(5): 
175-183. 

[No author] (1990) A method of self monitoring at home during pregnancy. Zhonghua Fu Chan Ke Za 
Zhi 25(3): 130-133, 187. 

[No author] (1991) Reaching help on time in an emergency delivery. Safer Mother 5: 5-7. 

Abauleth Y, Koffi A, Cisse M, Boni S, Djanhan Y, Janky E (2006) Prognosis of uterine rupture during 
labour: a 293 case series compiled at the Bouake University hospital center (Ivory Coast). Médecine 
Tropicale 66: 5. 

Adisasmita A, Deviany P, Nandiaty F, Stanton C, Ronsmans C (2008) Obstetric near miss and deaths 
in public and private hospitals in Indonesia. BMC Pregnancy and Childbirth 8:10. 

Afsana K, Rashid S (2001) The challenges of meeting rural Bangladeshi women’s needs in delivery 
care. Reproductive Health Matters 9(18): 79-89.  

Aggarwal A, Pandey A, Bhattacharya B (2007) Risk factors for maternal mortality in Delhi slums: a 
community-based case control study. Indian Journal of Medical Sciences 61(9): 517-526. 

http://www.ruru.ac.uk/PDFs/Taxonomy%20development%20paper%20070103.pdf
http://data.worldbank.org/about/country-classifications/country-and-lending-groups


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    32 

 

Agwu M, Umeora U, Ejikeme N, Egwuatu E (2008) Retained placenta aspect of clinical management 
in a tertiary health institution in Nigeria. Nigerian Journal of Medicine 17(2): 146-149. 

Ahluwalia I, Robinson D, Vallely L, Gieseker K, Kabakama A (2010) Sustainability of community-
capacity to promote safer motherhood in the north western Tanzania: what remains? Global Health 
Promotion 17(1): 39-49. 

Ahluwalia I, Schmid T, Kouletio M, Kanenda, O (2003) An evaluation of a community-based 
approach to safe motherhood in North western Tanzania. International Journal of Gynecology and 
Obstetrics 82: 231-240. 

Akbari A, Mayhew A, Al-Alawi M, Grimshaw J, Winkens R, Glidewell E, Pritchard C, Thomas R, 
Fraser C (2005) Interventions to improve outpatient referrals from primary care to secondary care. 
Cochrane Database of Systematic Reviews 2008, Issue 4. Art. No.: CD005471. DOI: 
10.1002/14651858.CD005471.pub2. 

Akello B, Nabiwemba E, Zirabamuzaale C, Orach G (2008) Risk factors for perinatal mortality in 
Arua regional referral hospital, West Nile, Uganda. East African Journal of Public Health 5(3): 180-
185. 

Ali M, Miyoshi C, Ushijima H (2006) Emergency medical services in Islamabad, Pakistan: a public-
private partnership. Public Health 120: 50-57. 

Andina M, Figa-Talamanca I (1996) Maternity waiting homes: a review of experiences. Geneva: 
World Health Organization. 

Anta R, El-Wahab S, Giuffrida A (2009) Mobile health: the potential of mobile telephony to bring 
health care to the majority. Washington, DC: Inter-American Development Bank. 

Bali S, Singh J (2007) Mobile phone consultation for community health care in rural north India. 
Journal of Telemedicine and Telecare 13(8): 421-424. 

Baqui A, El-Arifeen S, Darmstadt G, Ahmed S, Williams E, Seraji H, Mannan I, Rahman S, Shah R, 
Saha S, Syed U, Winch P, Lefevre A, Santosham M, Black R (2008) Effect of community based 
newborn care intervention package implemented through two service-delivery strategies in Sylhet 
district, Bangladesh: a cluster randomised controlled trial. Lancet 371: 1936-1944. 

Barber S (2009) Mexico’s conditional cash transfer programme increases caesarean section rates 
among the rural poor. European Journal of Public Health 20(4): 383-388. 

Barber S, Gertler P (2008) Empowering women to obtain high quality care: evidence from an 
evaluation of Mexico’s conditional cash transfer programme. Health Policy and Planning 24: 18-25. 

Bogg L, Huang K, Long Q, Shen Y, Hemminki E (2010)Dramatic increase in caesarean deliveries in 
the midst of health reforms in rural China. Social Science and Medicine 70: 1544-1549. 

Borghi J, Ensor T, Neupane B, Tiwari S (2006) Financial implications of skilled attendance at 
delivery in Nepal. Tropical Medicine and International Health 2(2): 228-237. 

Bossyns P (2006) The referral system: a neglected element in the health district concept: eight 
years field research in rural Niger. Brussels: Vrije Universiteit Brussel, Faculteit Geneeskunde en 
Farmacie. 

Bossyns P, Abache R, Abdoulaye M, Lerberghe W (2005) Unaffordable or cost-effectiveness? 
Introducing an emergency referral system in rural Niger. Tropical Medicine and International 
Health 10 (9): 879-887. 

Cham M, Sundby J, Vangen S (2005) Maternal mortality in the rural Gambia, a qualitative study on 
access to emergency obstetric care. Reproductive Health 2(1): 3. 

Chan V, Kaufman R (2009) Mobile phones as mediators of health behaviour change in cardiovascular 
disease in developing countries. Studies in Health Technology and Informatics 143: 453-458. 

Chen L, Chen C, Yang W (2008) The influences of Taiwan’s National Health Insurance on women’s 
choice of prenatal care facility: investigation of differences between rural and non-rural areas. 
BMC Health Services Research 8: 67. 

Chen MJ (2006) The effect of planned maternal transport on postnatal outcomes in very low birth 
weight infants. Clinical Neonatology 13(1): 6-11. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    33 

 

Chipangwi D, Zamaere P, Graham W, Duncan B, Kenyon T, Chinyama R (1992) Maternal mortality in 
the Thyolo District of southern Malawi. East African Medical Journal 69 (12): 675-679. 

Chiwuzie J, Okojie O, Okolocha C, Omorogbe S, Oronsaye A, Akpala W, Ande B, Onoguwe B, Oikeh, 
E (1997) Emergency loan funds to improve access to obstetric care in Ekpoma, Nigeria. 
International Journal of Gynecology and Obstetrics 59(Suppl.): S231-S236. 

Coleman B, Poudyal S (2003) Improving emergency access to obstetric facilities: a report on a study 
of existing facilities. Available at: http://www.nsmp.org/pdf/Improving-Emergency-Access---
Coleman-&-Poudal.pdf (accessed 3 June 2011). 

Costello A, Azad K, Barnett S (2006)An alternative strategy to reduce maternal mortality. Lancet 
368: 2122-2123. 

Criel B, Stuyft P, Lerberghe W (1999) The Bwamanda hospital insurance scheme; effective for 
whom? A study of its impact on hospital utilization patterns. Social Science and Medicine 48: 897-
911. 

DCMFH (2004) Final report: Study on utilization of emergency obstetric care (EmOC) in selected 
districts of Nepal. Available at: 
http://www.nsmp.org/publications_reports/documents/UtilisationEvaluationRpt.pdf (accessed 3 
June 2011). 

De Costa A, Patil R, Kushwah S, Diwan V (2009) Financial incentive to influence maternal mortality 
in a low-income setting; making available money to transport-experiences from Amarpatan, India. 
Global Health Action 18: 2. 

Dellagi R, Belgecem I, Hamrouni M, Zouari B (2008) Evaluation du système de suivi des décès 
maternels dans les structures publiques de Tunis (1999-2004). Eastern Mediterranean Health 
Journal 14: 6. 

Dentzer S (2010) E-health’s promise for the developing world. Health Affairs 29(2): 229. 

Devadasan N, Elias M, John D, Grahacharya S, Ralte L (2008) A conditional cash assistance 
programme for promoting institutional deliveries among the poor in India: process evaluation 
results. Studies in Health Services Organisation and Policy  24: 257-273. 

Dubourg D, De Brouwere V, Lerberghe W, Richard F, Litt V, Derveeuw M (2000) The unmet obstetric 
needs network. Antwerp: UON Network. 

Dujardin B, Clarysse G, Criel B, De Brouwere V, Wangata N (1995) The strategy of risk approach in 
antenatal care: evaluation of the referral compliance. Social Science and Medicine 40(4): 529-535. 

Eckermann E, Deodato G (2008) Maternity waiting homes in Southern Lao PDR: the unique silk 
home. Journal of Obstetrics and Gynecology Research 34 (5): 767–775. 

Edwards N, Roelofs S (2005) Participatory approaches in the co-design of a comprehensive referral 
system. Canadian Nurse 101(8): 20-24. 

Eldavitch S (2006) Creative approaches to rapid assessment and transfer of patients at risk. 
International Journal of Gynecology and Obstetrics 94(2): S153. 

Ensor T (2004) Consumer led demand side financing in health and education and its relevance for 
low and middle income countries. International Journal of Health Planning and Management 19: 
267-285. 

Ensor T, Cooper S (2004) Overcoming barriers to health services access: influencing the demand 
side. Health Policy and Planning 19(2): 69-79. 

Ensor T, Nadjib M, Quayyum Z, Megraini A (2008) Public funding for community-based skilled 
delivery care in Indonesia: to what extent are the poor benefitting? European Journal of Health 
Economics 9: 385-392. 

Ensor T, Ronoh J (2005) Effective financing of maternal health services: a review of literature. 
Health Policy 75: 49-58. 

Essen B, Bodker B, Sjoberg N, Gudmundsson S, Ostergren P, Langhoff-Roos J (2002) Is there an 
association between female circumcision and perinatal death? Bulletin of the World Health 
Organization 80: 629-632. 

http://www.nsmp.org/pdf/Improving-Emergency-Access---Coleman-&-Poudal.pdf
http://www.nsmp.org/pdf/Improving-Emergency-Access---Coleman-&-Poudal.pdf
http://www.nsmp.org/publications_reports/documents/UtilisationEvaluationRpt.pdf


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    34 

 

Essien E, Ifenne D, Sabitu K, Musa A, Alti-Muazu M, Adidu V, Golji N, Mukaddas M (1997) Community 
loan funds and transport services for obstetric emergencies in northern Nigeria. International 
Journal of Gynecology and Obstetrics 59 (2); S237-S244. 

Fawcus S, Mbizvo M, Lindmark G, Nystrom L (1996) A community based investigation of avoidable 
factors for maternal mortality in Zimbabwe. Studies in Family Planning 27(6): 319-327. 

Fougner B, Nakling J (2000) Deliveries during transport to hospital and deliveries shortly after 
admission to hospital in Oppland county. Tidsskrift for den Norske laegeforening 120(11): 1288-
1290. 

Fournier P, Dumont A, Tourigny C, Dunkley G, Drame S (2009) Improved access to comprehensive 
emergency obstetric care and its effect on institutional maternal mortality in rural Mali. Bulletin of 
the World Health Organization 87: 30–38. 

Fox-Rushby J, Foord F (1996) Costs, effects and cost effectiveness analysis of mobile maternal 
health care service in West Kiang, The Gambia. Health Policy 35: 123-143. 

Freedman L, Graham W, Brazier E, Smith J, Ensor, Fauveau V, Themmen E, Currie S, Agarwal, K 
(2007) Practical lessons from global safe motherhood initiatives: time for a new focus on 
implementation. Lancet 370: 1383-1391. 

Gabrysch S, Campbell O (2009) Still too far to walk: literature review of the determinants of 
delivery service use. BMC Pregnancy and Childbirth 9: 34. 

Gabrysch S, Lema C, Bedrinana E, Bautista M, Malca R, Campbell O, Miranda, J (2009) Cultural 
adaptation of birthing services in rural Ayacucho, Peru. Bulletin of the World Health Organization  
87: 724-729. 

Ganatra B, Coyaji J, Rao V (1998) Too far, too little, too late: a community based case control 
study of maternal mortality in Rural West Maharashtra, India. Bulletin of the World Health 
Organization  76(6): 591-598. 

Goldie S, Sweet S, Carvalho N, Natchu U, Hu D (2010) Alternative strategies to reduce maternal 
mortality in India: a cost-effectiveness analysis. PLoS Medicine 7: 4. 

Gomez E (2008) Connecting communities of need with public health: can SMS text-messaging 
improve outreach communication? Paper presented at: 41st Hawaii International Conference on 
System Sciences, 7-10 January. 

Gulmezoglu A, Say L, Betran A, Villar J, Piaggio, G (2004) WHO systematic review of maternal 
mortality and morbidity: methodological issues and challenges. BMC Medical Research Methodology 
4: 16. 

Hakim L (2001) Impact of female genital mutilation on maternal and neonatal outcomes during 
parturition. East Africa Medical Journal 78: 255-258. 

Hamlin C (2004) Preventing fistula: transports role in empowering communities for health in 
Ethiopia. Addis Ababa: Addis Ababa Fistula Hospital. 

Heyen-Perschon J (2001) Summary of the FABIO/BSPW – Bicycle ambulance project (Uganda). New 
York: ITDP Europe. 

Heyen-Perschon J (2005) Report on current situation in the health sector of Senegal and possible 
roles for non-motorised transport interventions. New York: Institute for Transportation and 
Development Policy. 

Hofmeyr G (2004) Obstructed labor: using better technologies to reduce mortality. International 
Journal of Gynecology and Obstetrics 85(Suppl.1): S62-S72. 

Hofman J, Dzimadzi C, Lungu K, Ratsma E (2007) Motorcycle ambulances stationed at rural health 
centres in Malawi reduce referral time of obstetric emergencies compared with a car ambulance 
posted at a district hospital. Tropical Medicine and International Health 12(Suppl. 1): 98-99. 

Hofman J, Dzimadzi C, Lungu K, Ratsma E, Hussein J (2008) Motorcycle ambulances for referral of 
obstetric emergencies in rural Malawi: do they reduce delay and what do they cost? International 
Journal of Gynecology and Obstetrics 102 (2): 191-197. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    35 

 

Holmes W, Kennedy E (2010) Briefing paper: reaching emergency obstetric care: overcoming the 
second delay. Available at: 
http://www.wchknowledgehub.com.au/sites/default/files/pdf/mnrh_1_2_briefingpaper_Reaching_
emergency_obstetric_care_2009.pdf (accessed 3 June 2011). 

Ir P, Horeman D, Narin S, van Damme W (2008) Improving access to safe delivery for poor pregnant 
women; a case study of vouchers plus health equity funds in three health districts in Cambodia. 
Studies in Health Services Organisation and Policy 223-256. 

Iyengar K, Iyengar S (2009) Emergency obstetric care and referral: experience of two midwife-led 
health centres in rural Rajasthan, India. Reproductive Health Matters 17(33): 9-20. 

Jahn A, de Brouwere V (2001) Referral in pregnancy and childbirth: concepts and strategies. 
Available at: http://www.jsieurope.org/safem/collect/safem/pdf/s2940e/s2940e.pdf (accessed 3 
June 2011). 

Jokhio A, Winter H, Cheng K (2005) An intervention involving traditional birth attendants and 
perinatal and maternal mortality in Pakistan. New England Journal of Medicine 352: 2091-2099. 

Kandeh H, Leigh B, Kanu M, Kuteh M, Bangura J, Seisay A (1997) Community motivators promote 
use of emergency obstetric services in rural Sierra Leone. International Journal of Gynecology and 
Obstetrics 59(2); S209- S218. 

Kaplan W (2006) Can the ubiquitous power of mobile phones be used to improve health outcomes in 
developing countries?. Globalization and Health 2: 9. 

Kidney E, Winter H, Khan K, Gulmezoglu M, Meads C, Deeks J, MacArthur C (2009) Systematic 
review of effect of community level interventions to reduce maternal mortality. BMC Pregnancy 
and Childbirth 9: 2. 

Kirigia J, Seddoh A, Gatwiri D, Muthuri L, Seddoh J (2005) E-health: determinants, opportunities, 
challenges and the way forward for countries in the WHO African Region. BMC Public Health 5: 137. 

Kobusingye O, Hyder A, Bishai D, Hicks E, Mock C, Joshipura M (2005) Emergency medical systems in 
low- and middle income countries: recommendations for action. Bulletin of the World Health 
Organization 83(8): 626-631. 

Kongnyuy E, Leigh B, Van den Broek N (2008) Effect of audit feedback on the availability, utilisation 
and quality of emergency obstetric care in three districts in Malawi. Women and Birth 21: 149-155.  

Kongnyuy E, Mlava G, Van den Broek N (2008) Criteria-based audit to improve a district referral 
system in Malawi: a pilot study. BMC Health Services Research 8: 190. 

Krasovec K (2004) Auxiliary technologies related to transport and communication for obstetric 
emergencies. International Journal of Gynecology and Obstetrics 85 (1): S14-S23. 

Kruk M, Mbaruku G, Rockers P, Galea S (2008) User fee exemptions are not enough: out of pocket 
payments for free delivery services in rural Tanzania. Tropical Medicine and International Health 
13(12): 1442-1451. 

Kruk M, Prescott M, Galea S (2008) Equity of skilled birth attendant utilization in developing 
countries: financing and policy determinants. American Journal of Public Health 98: 142-147. 

Kwast B (1996) Reduction of maternal and perinatal mortality in rural and peri-urban settings: what 
works? European Journal of Obstetrics and Gynecology and Reproductive Biology 69: 47-53. 

Lagarde M, Haines A, Palmer N (2007) Conditional cash transfers for improving uptake of health 
interventions in low and middle income countries: a systematic review. Journal of the American 
Medical Association 298(16): 1900-1910. 

Lassi Z, Haider B, Bhutta Z (2010) Community based intervention packages for reducing maternal 
and neonatal outcomes. Cochrane Database of Systematic Reviews 2010, Issue 11. Art. No.: 
CD007754. DOI: 10.1002/14651858.CD007754.pub2. 

Lee A, Lawn J, Cousens S, Kumar V, Osrin D, Bhutta Z, Wall S, Nandakumar A, Syed U, Darmstadt G 
(2009) Linking families and facilities for care at birth: what works to avert intrapartum-related 
deaths? International Journal of Gynecology and Obstetrics 107: S65-S88. 

http://www.wchknowledgehub.com.au/sites/default/files/pdf/mnrh_1_2_briefingpaper_Reaching_emergency_obstetric_care_2009.pdf
http://www.wchknowledgehub.com.au/sites/default/files/pdf/mnrh_1_2_briefingpaper_Reaching_emergency_obstetric_care_2009.pdf
http://www.jsieurope.org/safem/collect/safem/pdf/s2940e/s2940e.pdf


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    36 

 

Lombaard H, Pattinson R, Backer F, MacDonald P (2005) Evaluation of a strict protocol approach in 
managing women with severe disease due to hypertension in pregnancy: a before and after study. 
Reproductive Health 2: 7. 

Lonkhuijzen L, Stegeman M, Nyirongo R, Roosmalen J (2003) Maternity waiting home in rural 
Zambia. Africa Journal of Reproductive Health 7: 32-36. 

Lonkhuijzen L, Stekelenburg J, Roosmalen J (2009) Maternity waiting facilities for improving 
maternal and neonatal outcome in low-resource countries. Cochrane Database of Systematic 
Reviews 2009, Issue 3. Art. No.: CD006759. DOI: 10.1002/14651858.CD006759.pub2. 

MacGillivray I, McCaw-Binns A, Ashley D, Fedrick A, Golding J (2004) Strategies to prevent 
eclampsia in a developing country: II. Use of a maternal pictorial card. International Journal of 
Gynecology and Obstetrics 87: 295-300. 

Macintyre K, Hotchkiss D (1999) Referral revisited: community financing schemes and emergency 
transport in rural Africa. Social Science and Medicine 49: 1473-1487. 

Maher D, Muula B, Hamani K, Stephens J (1995) Transport and referral of medical inpatients in 
Blantyre, Malawi. Tropical Doctor 25(2): 93-94. 

Mahomed K, Mason E (2000) Home based mothers record: operational feasibility, understanding and 
usage in a rural community in Zimbabwe. Tropical Doctor 30: 155-159. 

Maine D (2007) Detours and shortcuts on the road to maternal mortality. Lancet 370: 1380-1382. 

Maine D, Murat A, Chakraborty J, Francisco A (1996) Why did maternal mortality decline in Matlab? 
Studies in Family Planning 27 (4): 179-187. 

Mairiga A, Saleh W (2009) Maternal mortality at the state specialist hospital Bauchi, Northern 
Nigeria. East African Medical Journal 86(1): 25-30. 

Maitra K, Singh K, Sekhar C, Saxena B (1995) A multi-centre collaborative study of the care of 
mothers and infants with a comprehensive MCH care package utilizing high risk approach strategy 
at primary health centres: summary, conclusions and recommendations. Indian Pediatrics 32(1): 67-
72. 

Majoko F, Munjanja S, Nystrom L, Mason E, Lindmark G (2007) Randomised controlled trial of two 
antenatal care models in rural Zimbabwe. BJOG 114: 802-811. 

Majoko F, Nystrom L, Munjanja S, Lindmark G (2002) Usefulness of risk scoring at booking for 
antenatal care in predicting adverse pregnancy outcome in a rural African setting. Journal of 
Obstetrics and Gynaecology 22(6): 604-609. 

Majoko F, Nystrom L, Munjanja SP, Lindmark G (2005) Effectiveness of referral system for antenatal 
and intra-partum problems in Gutu district, Zimbabwe. Journal of Obstetrics and Gynaecology 
25(7): 656-661. 

Mamun A, Padmadas S, Khatun M (2006) Maternal health during pregnancy and perinatal mortality 
in Bangladesh: evidence from a large-scale community based clinical trial. Paediatric and Perinatal 
Epidemiology 20: 482-490. 

Marai W, Demissie S (1996) Primiparity: maternal, fetal complications and their determinants in 
Jimma Hospital, South Western Ethiopia. Ethiopian Medical Journal 34. 

Martey J, Djan J, Twum S, Browne E, Opoku S (1998) Referrals for obstetrical complications from 
Ejisu district, Ghana. West African Journal of Medicine 17(2): 58-63. 

Mathews M, Walley R, Ward A, Akpaidem M, Williams P, Umoh A (1995) Training traditional birth 
attendants in Nigeria: the pictorial method. World Health Forum 16(4): 409-413. 

Mavalankar D, Vora K, Ramani K, Raman P, Sharma B, Upadhyaya M (2009) Maternal health in 
Gujarat, India : a case study. Journal of Health Population and Nutrition 27(2): 235-248. 

Mbaruku G, van Roosmalen J, Kimondo I, Bilango F, Bergstrom S (2009) Perinatal audit using the 3-
delays model in western Tanzania. International Journal of Gynecology and Obstetrics 106: 85–88. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    37 

 

McPherson R, Khadka N, Moore J, Shrama M (2006) Are birth-preparedness programmes effective? 
Results from a field trial in Siraha District, Nepal. Journal of Health Population and Nutrition 24(4): 
479-488. 

Miller S, Fathalla M, Youssif M, Turan J, Camlin C, Al-Hussaini T, Butrick E, Meyer C (2010) A 
comparative study of the non-pneumatic anti-shock garment for the treatment of obstetric 
hemorrhage in Egypt International Journal of Gynecology and Obstetrics 109: 20-24. 

Miller S, Hamza S, Bray E, Lester F, Nada K, Gibson R, Fathalla M, Mourad M, Fathy A, Turan J, Dau 
K, Nasshar I, Elshair I, Hensleigh P (2006) First aid for obstetric haemorrhage: the pilot study of the 
non-pneumatic anti-shock garment in Egypt. BJOG 113: 424-429. 

Miller S, Martin H, Morris J (2008) Anti-shock garment in postpartum haemorrhage. Best Practice 
and Research Clinical Obstetrics and Gynecology 22(6): 1057-1074. 

Miller S, Ojengbede O, Turan J, Morhason-Bello I, Martin H, Nsima D (2009) A comparative study of 
the non-pneumatic anti-shock garment for the treatment of obstetric hemorrhage in Nigeria. 
International Journal of Gynecology and Obstetrics 107(2): 101-105. 

Miller S, Ojengbede A, Turan J, Ojengbede O, Butrick E, Hensleigh P (2007) Anti-shock garments for 
obstetric haemorrhage. Current Women’s Health Reviews 3(1): 3-11. 

Miller S, Turan J, Dau K, Fathalla M, Mourad M, Sutherland T, Hamza S, Lester F, Gibson E, Gipson 
R, Nada K, Hensleigh P (2007) Use of the non-pneumatic antishock garment (NASG) to reduce blood 
loss and time to recovery from shock for women with obstetric haemorrhage in Egypt. Global Public 
Health 2(2): 110-124. 

Miller S, Turan J, Ojengbede A, Ojengbede O, Fathalla M, Morhason-Bello O, Youssif M, Galandanci 
H, Hamza S, Awwal M, Akinwuntan A, Mohammed A, McDonough L, Dau K, Butrick E, Hensleigh P 
(2006) The pilot study of the non-pneumatic anti-shock garments (NASG) in women with severe 
obstetric hemorrhage: combined results from Egypt and Nigeria. International Journal of 
Gynecology and Obstetrics 94(Suppl. 2): S154-S156. 

Mills S, Williams J, Adjuik M (2008) Use of professionals for delivery following the availability of 
free obstetric care in Northern Ghana. Maternal Child Health Journal 12: 509-518. 

Moodley J (2004) Maternal deaths associated with hypertensive disorders of pregnancy: a 
population based study. Hypertension in Pregnancy 23(3): 247-256. 

Moran A, Sangli G, Dineen R, Rawlins B, Yameogo M, Baya B (2006) Birth preparedness for maternal 
health: findings from Koupela district, Burkina Faso. Journal of Health, Population and Nutrition 
24(4): 489-497. 

More N, Bapat U, Das S, Patil S, Porel M, Vaidya L, Koriya B, Barnette S, Costello A, Fernandez A, 
Osrin D (2008) Cluster-randomised controlled trial of community mobilisation in Mumbai slums to 
improve care during pregnancy, delivery, postpartum and for the newborn. Trial 9: 7. 

Morris K (2009) Mobile phones connecting efforts to tackle infectious disease. Lancet 9(5): 274. 

Morrison J, Tamang S, Mesko N, Osrin D, Shrestha B, Manandhar M, Manandhar D, Standing H, 
Costello A (2005) Women’s health groups to improve perinatal care in rural Nepal. BMC Pregnancy 
and Childbirth 5: 6. 

Mosha F, Winani S, Wood S, Changalucha J, Ngasalla B (2005) Evaluation of the effectiveness of a 
clean delivery kit intervention in preventing cord infection and puerperal sepsis among neonates 
and their mothers in rural Mwanza region, Tanzania. Tanzania Health Research Bulletin 7(3): 185-
188. 

Mramba L, Nassir F, Ondieki C, Kimanga D (2010) Reasons for low utilisation of a maternity waiting 
home in rural Kenya. International Journal of Gynecology and Obstetrics 108: 152-160. 

Muleta M (2004) Socio-demographic profile and obstetric experience of fistula patients managed at 
the Addis Ababa Fistula Hospital. Ethiopian Medical Journal 42(1): 9-16. 

Mullany B, Becker S, Hindin M (2007) The impact of including husbands in antenatal health 
education services on maternal health practices in urban Nepal: results from a randomised 
controlled trial. Health Education Research 22(2): 166-176. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    38 

 

Mulongo E, Witte K, Bajunirwe F, Nabukera S, Muchunguzi C, Batwala V, Bagenda F, Farr C, Barry, S 
(2006)  Birth plans and health facility based delivery in rural Uganda. East African Medical Journal 
83(3): 74-83. 

Mumtaz Z, Salway S, Waseem M, Umer, N (2003) Gender-based barriers to primary health care 
provision in Pakistan: the experience of female providers. Health Policy and Planning 18(3): 261-
269. 

Murray S, Davies S, Phiri R, Ahmed Y (2001) Tools for monitoring the effectiveness of district 
maternity referral systems. Health Policy and Planning 16(4): 353-361. 

Murray S, Pearson S (2006) Maternity referral systems in developing countries: current knowledge 
and future research needs. Social Science and Medicine 62: 2205-2215. 

Musoke N (2002) Simple ICTs reduce maternal mortality in rural Uganda: a telemedicine case study. 
Bulletin of Medicus Mundi Switzerland 85. 

Mustajab I, Munir M (1986) A rooming-in program for mothers and newborns at Gunung Wenang 
General hospital Manado. Paediatrica Indonesiana 26(9-10): 177-184. 

Mutiso S, Qureshi Z, Kinuthia J (2008) Birth preparedness among antenatal clients. East African 
Medical Journal 85(6): 275-283. 

Mwabu G (1989) Referral systems and health care seeking behaviour of patients: an economic 
analysis. World Development 17(1): 85-92. 

Nakahara S, Saint S, Sann S, Ichikawa M, Kimura A, Eng L, Yoshida K (2010) Exploring referral 
systems for injured patients in low-income countries: a case study from Cambodia. Health Policy 
and Planning 25: 319-327. 

Nasah B, Leke R, Doh A, Moyo J, Fomulu J, Njikam O (1991) The risk approach for reducing 
maternal mortality: the Yaounde experience. International Journal of Gynecology and Obstetrics 
36: 195-201. 

Newman A, Nicholas D, Ammonoo-Acquah M, Peasah M, Boyd D (1986) Evaluation of a programme to 
train traditional birth attendants in Ghana. WHO Offset Publication 95: 51-60. 

Nhindiri P, Munjanja S, Zhanda I, Lindmark G, Nystrom L (1996) A community based study on 
utilisation of maternity services in rural Zimbabwe. African Journal of Health Science 3(4): 120-
125. 

Nkyerkyer K (2000) Peripartum referrals to Korle Bu teaching hospital, Ghana: a descriptive study. 
Tropical Medicine and International Health 5(11): 811-817. 

Nordberg E, Holmberg S, Kiugu S (1996) Exploring the interface between first and second level care: 
referrals in rural Africa. Tropical Medicine and International Health 1(1): 107-111. 

Nwakoby B, Akpala C, Nwagbo D, Onah B, Okeke V, Chukudebelu W, Ikeme A, Okaro J, Egbuciem P, 
Ikeagu A (1997) Community contact persons promote utilisation of obstetric services in Anambra 
state, Nigeria. International Journal of Gynecology and Obstetrics 59(2): S219-S224. 

O’Rourke K, Howard-Grabman L, Seoane G (1998) Impact of community organization of women on 
perinatal outcomes in rural Bolivia. Revista Panamericana de Salud Pública/Pan American Journal 
of Public Health 3(1):9-14. 

O’Rourke K (1995) Evaluation of a training program for traditional birth attendants in 
Quetzaltenango, Guatemala. Boletín de la Oficina Sanitaria Panamericana 119(6) :503-514. 

Oduro A, Ansah P, Hodgson A, Afful T, Baiden F, Adongo P, Koram K (2006) Trends in the prevalence 
of female genital mutilation and its effect on delivery outcomes in the Kassena-Nankana district of 
northern Ghana. Ghana Medical Journal 40(3): 87-92. 

Olaniran N, Offiong S, Ottong J, Asuquo E, Duke F (1997) Mobilising the community to utilise 
obstetric services, Cross River State, Nigeria. International Journal of Gynecology and Obstetrics 
59(Suppl. 2): S181-S189. 

Osrin D, Mesko N, Shrestha B, Shrestha D, Tamang S, Thapa S, Tumbahangphe K, Shrestha J, 
Manandhar M, Manandhar D, Standing H, Costello A (2003) Implementing a community based 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    39 

 

participatory intervention to improve essential newborn care in rural Nepal. Transactions of the 
Royal Society of Tropical Medicine and Hygiene 97: 18-21. 

Pagel C, Lewycka S, Colbourn T, Mwansambo C, Meguid T, Chiudzu G, Utley M, Costello A (2009) 
Estimation of potential effects of improved community-based drug provision, to augment health 
facility strengthening, on maternal mortality due to post-partum haemorrhage and sepsis in sub-
Saharan Africa: an equity-effectiveness model. Lancet 374: 1441-1448. 

Pandey P, Sehgal A, Riboud M, Levine D, Goyal M (2007) Informing resource poor populations and 
the delivery entitled health and social services in rural India: a cluster randomised controlled trial. 
JAMA 298(16): 1867-1875. 

Patted S (2006) Training rural health care providers for prevention of PPH. International Journal of 
Gynecology and Obstetrics 94(Suppl. 2): S135. 

Paudel S (2002) Study of ambulance services in Nepal including lessons learned and 
recommendations. Nepal Safer Motherhood project. Available at: http://www.nsmp.org/pdf/Study-
of-Ambulance-Servicesl.pdf (accessed 3 June 2011). 

Pedersen B (1985) A pilot project for training traditional birth attendants Journal of Nurse-
Midwifery 30(1): 43-47. 

Peltzer K, Henda N (2006) Traditional birth attendants, HIV/AIDS and safe delivery in the Eastern 
Cape, South Africa: evaluation of a training programme. South African Journal of Obstetrics and 
Gynaecology 12(3): 140-145. 

Pembe A (2010) Quality assessment and monitoring of maternal referrals in rural Tanzania. Acta 
Universitatis Upsaliensis 552. 

Petersson K, Svensson M, Christensson K (1999) Evaluation of an adapted model of the World Health 
Organization partogragh used by Angolan midwives in a peripheral delivery unit. Midwifery 16: 82-
88. 

Pitt E, Pusponegoro A (2004) Pre-hospital care in Indonesia. Emergency Medical Journal 22: 144-
147. 

Prevention of Maternal Mortality Network (PMM) (1995) Situation analyses of emergency obstetric 
care: examples from eleven operations research projects in West Africa. Social Science and 
Medicine 40(5): 657-667. 

Poovan P, Kifle F, Kwast B (1990) A maternity waiting home reduces obstetric catastrophes. World 
Health Forum 11(4): 440-445. 

Powell-Jackson T, Morrison J, Tiwari S, Neupane B, Costello A (2009) The experiences of districts in 
implementing a national incentive programme to promote safe delivery in Nepal. BMC Health 
Services Research 9: 97. 

Prata N, Mbaruku G, Campbell M, Potts M, Vahidnia F (2005) Controlling postpartum hemorrhage 
after home births in Tanzania. International Journal of Gynecology and Obstetrics 90: 51-55. 

Rahman S, Nessa F (1988) Improvement of maternity and child health services in rural Bangladesh: 
an experimental project. Public Health 102: 355-358. 

Rajbhandari S, Hodgins S, Sanghvi H, McPherson R, Pradhan Y, Baqui, A (2010) Expanding uterotonic 
protection following childbirth through community based distribution of misoprostol: operations 
research study in Nepal. International Journal of Obstetrics and Gynecology 108: 282-288. 

Rana T, Rajopadhyaya R, Bajracharya B, Karmacharya M, Osrin D (2003) Comparison of midwifery 
led and consultant led maternity care for low risk deliveries in Nepal. Health Policy and Planning 18 
(3): 330-337. 

Rath A, Basnet I, Cole M, Subedi H, Thomas D, Murray S (2007) Improving emergency obstetric care 
in the context of very high maternal mortality: the Nepal safer motherhood project 1997-2004. 
Reproductive Health Matters 15(30): 72-80. 

Ray A, Salihu H (2004) The impact of maternal mortality interventions using traditional birth 
attendants and village midwives. Journal of Obstetrics and Gynaecology 24 (1): 5-11. 

http://www.nsmp.org/pdf/Study-of-Ambulance-Servicesl.pdf
http://www.nsmp.org/pdf/Study-of-Ambulance-Servicesl.pdf


 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    40 

 

Razzak J, Kellermann, A (2002) Emergency medical care in developing countries: is it worthwhile? 
Bulletin of the World Health Organization 80: 900-905. 

Renaudin P, Prual A, Vangeenderhuysen C, Abdelkader M, Vall M, Joud D (2007) Ensuring financial 
access to obstetric care: three years of experience with obstetric risk insurance in Nouakchott, 
Mauritania. International Journal of Gynecology and Obstetrics 99: 183-190. 

Richard F, Ouedraogo C, Compaore J, Dubourg D, DeBrouwere V (2007) Reducing financial barriers 
to emergency obstetric care: experience of cost sharing mechanism in a district hospital in Burkina 
Faso. Tropical Medicine and International Health 12(8): 972-981. 

Roedde G (2009) White mud letter to a dear dead friend. Canadian Medical Association Journal 
181(1-2): e9-10. 

Ronsmans C, Chowdhury M, Alam N, Koblinsky M, El Arifeen S (2008) Trends in stillbirths, early and 
late neonatal mortality in rural Bangladesh: the role of public health interventions. Paediatric and 
Perinatal Epidemiology 22: 269-279. 

Ronsmans C, Endang A, Gunawan S, Zazri A, McDermott J, Koblinsky M, Marshall T (2001) Evaluation 
of a comprehensive home based midwifery programme in South Kalimantan, Indonesia. Tropical 
Medicine and International Health 6(10): 799-810. 

Ronsmans C, Etard J, Walraven G, Hoj L, Dumont A, De Bernis L, Kodio B (2003) Maternal mortality 
and access to obstetric services in West Africa. Tropical Medicine and International Health 8(10): 
940-948. 

Ronsmans C, Scott S, Qomariyah S, Braunholtz D, Marshall T, Pambudi E, Witten K (2009) 
Professional assistance during birth and maternal mortality in two Indonesian districts. Bulletin of 
the World Health Organization 87: 416-423. 

Roost M, Altanirano V, Liljestrand J, Essen B (2010) Does antenatal care facilitate utilization of 
emergency obstetric care? A case referent study of near-miss morbidity in Bolivia. Acta Obstetricia 
et Gynecologica Scandinavica 89: 335-342. 

Roosmalen V (1989) Perinatal mortality in rural Tanzania. BJOG 96(7): 827-834. 

Samai O, Sengeh P (1997) Facilitating emergency obstetric care through transportation and 
communication, Bo, Sierra Leone. International Journal of Gynecology and Obstetrics 59(2): S157-
S164. 

Sanghvi H, Ansari N, Prata N, Gibson H, Ehsan A, Smith J (2010) Prevention of postpartum 
hemorrhage at home birth in Afghanistan. International Journal of Gynecology and Obstetrics 108: 
276-281. 

Sani R, Nameoua B, Yahaya A, Hassane I, Adamou R, Hsia R, Hoekman P, Sako A, Habibou A (2009) 
The impact of launching surgery at the district level in Niger. World Journal of Surgery 33: 2063-
2068. 

Schaider J, Ngonyani S, Tomlin S, Rydman R, Roberts R (1999) International maternal mortality 
reduction: outcome of traditional birth attendant education and intervention in Angola. Journal of 
Medical Systems 23(2): 99-105. 

Schieber B, O’Rourke K, Rodriguez C, Bartlett A (1994) Risk factor analysis of peri-neonatal 
mortality in rural Guatemala. Bulletin of the Pan American Health Organization 28(3): 229-238. 

Schmid T, Kanenda O, Ahluwalia I, Kouletio M (2001) Transportation for maternal emergencies in 
Tanzania: empowering communities through participatory problem solving. American Journal of 
Public Health 91(10): 1589-1590. 

Schneider P, Dmytraczencko T (2003) Improving access to maternal health care through insurance. 
Insights for Implementers 3. Bethesda, MA: Partners for Health Reformplus. 

Shah S, Epino H, Bukhman G, Umulisa I, Dushimiyimana J, Reichman A, Noble V (2009) Impact of 
the introduction of ultrasound services in a limited resource setting: rural Rwanda 2008. BMC 
International Health and Human Rights 9: 4. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    41 

 

Shamsuddin L, Nahar L, Nasrin B, Nahar S, Tamanna S, Kabir R, Ali M, Anwary S (2005) Use of 
parenteral magnesium sulphate in eclampsia and pre-eclampsia cases in a rural set up of 
Bangladesh. Bangladesh Medical Research Council Bulletin 31(2): 75-82. 

Shehu D, Ikeh A, Kuna M (1997) Mobilising transport for obstetric emergencies in north western 
Nigeria. International Journal of Gynecology and Obstetrics 59(2): S173-S180. 

Shrestha D, Rajendra K, Shrestha N (2007) Feasibility study on establishing maternity waiting homes 
in remote areas in Nepal. Regional Health Forum 11(2): 33-38. 

Shojania G, Jennings A, Mayhew A, Ramsey R, Eccles P, Grimshaw J (2010) The effects of on-
screen, point of care computer reminders on processes and outcomes of care. Cochrane Database 
of Systematic Reviews 2009, Issue 3. Art. No.: CD001096. DOI: 10.1002/14651858.CD001096.pub2. 

 Sibley L, Buffington S, Haileyesus D (2004) The American college of nurse-midwives home based 
lifesaving skills program: a review of the Ethiopia field test. Journal of Midwifery and Women’s 
Health 49(4): 320-328. 

Sibley L, Buffington S, Tedessa L, McNatt K (2006) Home-based life saving skills in Ethiopia: an 
update on the second phase of field testing. Journal of Midwifery and Women’s Health 51: 284-291. 

Simfukwe V, Barber C, Forster G (2009) Evaluation report on the 2008-2009 bicycle ambulance pilot 
project implemented in three districts of eastern province, Zambia. London: Transaid. 

Sirivong A, Silphong B, Simphaly N, Phayasane T, Bonouvong V, Schelp F (2003) Advantages of 
trained TBA and the perception of females and their experience with reproductive health in two 
districts of the Luangprabang province, LAO PDR. South East Asian Journal of Tropical Medicine and 
Public Health 34(4): 919-928. 

Sloan N, Ngoc N, Hieu T, Quimby C, Winikoff B, Fassihian G (2005) Effectiveness of life saving skill 
training and improving institutional emergency obstetric care readiness in Lam Dong, Vietnam. 
Journal of Midwifery and Women’s Health 50: 315-323. 

Smith J, Coleman N, Fortney J, Johnson J, Blumhagen D, Grey T (2000) The impact of traditional 
birth attendant training on delivery complications in Ghana. Health Policy and Planning 15(3): 326-
331. 

Soors W, Waelkens M, Criel B (2008) Community health insurance in sub-Saharan Africa: 
opportunities for improving access to emergency obstetric care? Studies in Health Services 
Organisation and Policy 24: 149-164. 

Spaans W, Roosmalen J, van Wiechen C (1998) A maternity waiting home experience in Zimbabwe. 
International Journal of Gynecology and Obstetrics 61: 179-180. 

Stekelenburg J, Lonkhuijzen L, Spaans W, Roosmalen, J.2006) Maternity waiting homes in rural 
districts in Africa: a cornerstone of safe motherhood? Current Women’s Health Reviews 2(4): 235-
238. 

Strand R, Da Silva F, Jangsten E, Berdstrom S (2005) Postpartum hemorrhage: a prospective, 
comparative study in Angola using a new disposable device for oxytocin administration. Acta 
Obstetricia et Gynecolica Scandinavica 84: 260-265. 

Sutherland T, Bishai D (2009) Cost effectiveness of misoprostol and prenatal iron supplementation 
as maternal mortality interventions in home births in rural India. International Journal of 
Gynecology and Obstetrics 104: 189-193. 

Talamanca I (1996) Maternal mortality and the problem of accessibility to obstetric care: the 
strategy of maternity waiting homes. Social Science and Medicine 42(10): 1381-1390. 

Tann C, Kizza M, Morison L, Mabey D, Muwanga M, Grosskurth H, Elliott A (2007) Use of antenatal 
services and delivery care in Entebbe, Uganda: a community survey. BMC Pregnancy and Childbirth 
7: 23. 

Tasnim S, Rahman A, Shahabuddin A (2009) Access to skilled care at home during pregnancy and 
childbirth: Dhaka Bangladesh. International Quarterly of Community Health Education 30(1): 81-87. 

Telfar M, Rowley J, Walraven G (2002) Experiences of mothers with antenatal, delivery and 
postpartum care in rural Gambia. African Journal of Reproductive Health 6(1): 74-83. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    42 

 

Thaddeus S, Maine D (1994) Too far to walk: maternal mortality in context. Social Science and 
Medicine 38(8): 1091-1110. 

Thomas L, Jina R, Tint K, Fonn S (2007) Making systems work: the hard part of improving maternal 
health services in South Africa. Reproductive Health Matters 15(30): 38-49. 

Thonneau P, Xu Q, Toure B (1994) Obstetric transfers and maternal mortality: a study in Conakry, 
Guinea. Health Policy and Planning 9(1): 81-90. 

Transaid (n.d.) Access to health services: intermediate modes of transport in resource poor areas. 
London: Transaid. 

Tripathy P, Nair N, Barnett S, Mahapatra R, Borghi J, Rath S, Rath S, Gope R, Mahto D, Sinha R, 
Lakshiminarayana R, Patel V, Pagel C, Prost A, Costello A (2010) Effect of a participatory 
intervention with women’s groups on birth outcomes and maternal depression on Jharkland and 
Orissa, India: a cluster randomised controlled trial. Lancet 375: 1182-1192. 

Tsu V, Mai T, Nguyen Y, Luu H (2006) Reducing postpartum hemorrhage in Vietnam: assessing the 
effectiveness of active management of third-stage labor. Journal of Obstetrics and Gynaecological 
Research 32(5): 489-496. 

Tsu V, Sutanto A, Vaidya K, Coffey P, Widjaya A (2003) Oxytocin in prefilled Uniject injection 
devices for managing third stage labour in Indonesia. International Journal of Gynecology and 
Obstetrics 83: 103-111. 

Tuddenham S, Rahman M, Singh S, Barman D, Kanjilal B (2010) Care seeking for postpartum 
morbidities in Murshidabad, rural India. International Journal of Gynecology and Obstetrics 109: 
245-254. 

Ul Haq Z, Hafeez A, Khanum A, Southall D (2009) Birth preparedness and the role of the private 
sector: a community survey. Journal of the Pakistan Medical Association 59(5): 302-306. 

Vangeenderhuysen C, Abdellahi M, Isselmou S (2002) La formation des sages-femmes en 
échographie obstétricale dans les pays en développement: pourquoi et comment? Journal de 
Gynécologie Obstétrique et Biologie de la Reproduction 31: 100-106. 

Vanneste A, Ronsmans C, Chakraborty J, Francisco A (2000) Prenatal screening in rural Bangladesh: 
from prediction to care. Health Policy and Planning 15(1): 1-10. 

Villar J, Baaqeel H, Piaggio G, Lumbiganon P, Belizan J, Famot U, Al-Mazrou Y, Carroli G, Pinol A, 
Donner A, Langer A, Nigenda G, Mugford M, Fox-Rushby J, Hutton G, Bergsjo P, Bakketeig L, 
Berendes H (2001) WHO antenatal care randomised trial for the evaluation of a new model of 
routine antenatal care. Lancet 357: 1551-1564. 

Vora K, Mavalankar D, Ramani K, Upadhyaya M, Sharma B, Iyengar S, Gupta V, Iyengar K (2009) 
Maternal health situation in India: a case study. Journal of Health, Population and Nutrition 27(2): 
184-201. 

Walraven G, Blum J, Dampha Y, Sowe M, Morison L, Winikoff B, Sloan N (2005) Misoprostol in the 
management of the third stage of labour in the home delivery setting in rural Gambia: a 
randomised controlled trial. BJOG 112: 1277-1283. 

Warren C, Mwangi A, Oweya E, Kamunya R, Koskei N (2009) Safe-guarding maternal and newborn 
health: improving the quality of postnatal care in Kenya. International Journal for Quality in 
Health Care 22(1): 24-30. 

Wessel L (1990) Maternity waiting homes: Casa Materna brings care to rural women in northern 
Nicaragua. In: Maternal mortality and morbidity: a call to women for action. Amsterdam: Women’s 
Global Network for Reproductive Rights, pages 40-41. 

Wild K (2009) Maternity waiting homes and the shaping of maternal health policy in Timor-Leste. 
PHD thesis. Casuarina: Graduate School for Public Health Practice and Menzies School of Health 
Research, Charles Darwin University.  

Wilson J, Collison A, Richardson D, Kwofie G, Senah K, Tinkorang E (1997) The maternity waiting 
home concept: the Nsawam, Ghana experience. International Journal of Gynecology and Obstetrics 
59(2): S165-S172. 



 References  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    43 

 

Wollast E, Renard F, Vandenbussche P, Buekens P (1993) Detecting maternal morbidity and 
mortality by traditional birth attendants in Burkina Faso. Health Policy and Planning 8(2): 161-168. 

Xu, Z (1995) China: lowering maternal mortality in Miyun County, Beijing. World Health Statistics 
Quarterly 48(1): 11-14. 

Yakoob M, Menezes E, Soomro T, Haws R, Darmstadt G, Bhutta Z (2009) Reducing still births: 
behavioural and nutritional interventions before and during pregnancy. BMC Pregnancy and 
Childbirth 9 (Suppl. 1): S3. 

Zafar S, Hafeez A, Qureshi F, Arshad N, Southall D (2009) Structured training in the management of 
emergencies in mothers, babies and children in a poorly resourced health system: logbooks to 
document skill use. Resuscitation 80: 449-452. 

Zhu B, Rolfs R, Nangle B, Horan J (1999) Effect of the interval between pregnancies on perinatal 
outcomes. New England Journal of Medicine 340(8): 589-594. 

Zilberman B (2007) Influence of short inter-pregnancy interval on pregnancy outcomes. Harefuah 
146(1): 42-47. 

 

  



 Appendix 1.1  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    44 

 

Appendix 1.1: Authorship of this report 
 

Authors 

Julia Hussein, Immpact, University of Aberdeen 

Lovney Kanguru, Immpact, University of Aberdeen 

Margaret Astin, University of Bristol 

Stephen Munjanja, University of Zimbabwe 

 

Contacts 

Dr. Julia Hussein (Principal Investigator) 
Senior Clinical Research Fellow Immpact 
Scientific Director Ipact 
University of Aberdeen 
Health Sciences Building 
Foresterhill, Aberdeen AB25 2ZD 
Tel 01224 554474/559736 Fax 555704 
Email j.hussein@abdn.ac.uk 
 

Margaret Astin (Co-investigator) 
Systematic reviewer 
Departments of Social Medicine and Primary Health Care 
University of Bristol 
Tel 0117 331 3841 
Email m.p.astin@bristol.ac.uk 
 

Dr. Stephen Munjanja (Co-investigator) 
Senior Lecturer 
Department of Obstetrics and Gynaecology 
College of Health Sciences, University of Zimbabwe 
PO Box A178, Avondale, Harare, Zimbabwe 
Tel 263 4 253 724 , 263 4 791 631 Fax 263 4 723 711 
Email Spmunjanja@africaonline.co.zw 

 

Lovney Kanguru (Research Assistant) 
University of Aberdeen 
Health Sciences Building 
Foresterhill, Aberdeen AB25 2ZD 
Tel: 01224 552764 
Email l.n.kanguru@abdn.ac.uk 

 

Conflicts of interest 

SM and JH were authors on some of the studies considered for inclusion in this systematic 
review and were involved in the implementation of the interventions. They were not 
involved in the decision to include or exclude these studies in the review. The study was 
funded by the Department for International Development (DFID). 

 

 

mailto:j.hussein@abdn.ac.uk
mailto:m.p.astin@bristol.ac.uk
mailto:Spmunjanja@africaonline.co.zw
mailto:l.n.kanguru@abdn.ac.uk


 Appendix 1.1  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    45 

 

Acknowledgements 

We would like to acknowledge the suggestions of Alain Mayhew and Susan Murray (external 
peer reviewers), who reviewed the protocol and preliminary report, and Susan Elden 
(DFID), who reviewed the final report. We are grateful to Deepson Shyangdan and Tara 
Gurung, who agreed to assist in data extraction at short notice. Ann Fitzmaurice and 
Christine Clar provided advice on statistics and meta-analysis, Alec Cumming and David 
Sullivan on policy recommendations. Shirley Xueli Lia and Etheline Enoch assisted with 
translation. We would also like to thank members of the HSRU systematic review teams at 
the University of Aberdeen, especially Mari Imanura, and staff of DFID, for their support 
and interest in our work. 

 



 Appendix 2.1  Results  

What kinds of policy and programme interventions contribute to reductions in maternal mortality?

    46 

 

Appendix 2.1: Search strategy for electronic 
databases 

(MEDLINE search; adapted for other searches) 
 
1. exp transportation of patients/ 
2. time factors/ 
3. exp transportation/ 
4. health services accessibility/ 
5. telemedicine/ 
6. remote consultation/ 
7. patient transfer/ 
8. exp transfer/ 
9. communication/ 
10. information dissemination/ 
11. interdisciplinary communication/ 
12. bicycling/ 
13. motorcycles/ 
14. (bicycle or bicycles or bicycling or bike$ or cycle$).ti,ab. 
15. transport$.ti,ab. 
16. (car or cars or motor$ or vehicle$ or ambulance$ or donkey$).ti,ab. 
17. (phone$ or telephone$ or cellphone$ or radio$).ti,ab. 
18. telecommunications/ 
19. electronic mail/ 
20. radio/ 
21. Satellite Communications/ 
22. telefacsimile/ 
23. exp telephone/ 
24. exp Emergency Medical Service Communication Systems/ 
25. exp "referral and consultation"/ 
26. exp emergency service, hospital/ 
27. emergency medical services/ 
28. health services, indigenous/ 
29. emergency treatment/ 
30. triage/ 
31. first aid/ 
32. emergencies/ 
33. exp hospitalization/ 
34. delivery of health care/ 
35. after-hours care/ 
36. delivery of health care, integrated/ 
37. "medical record"/ or "medical records"/ 
38. "health education"/ 
39. (pre-hospital or prehospital).ti,ab. 
40. (responsive$ or referr$).ti,ab. 
41. ((emergency or emergencies) adj10 (health or care or service$ or respons$)).ti,ab. 
42. (emergency or emergencies).ti,ab. 
43. delay$.ti,ab. 
44. (timel$ or timing).ti,ab. 
45. "antishock garment".ti,ab. 
46. "anti-shock garment".ti,ab. 
47. ((matern$ or deliver$) adj3 (wait$ or intermediate or outreach or out-reach or home$)).ti,ab. 
48. ((birth$ or deliver$ or emergenc$) adj10 (plan$ or protocol$)).ti,ab. 
49. ((first adj1 aid) or first-aid or (life adj1 saving)).ti,ab. 
50. (emergenc$ adj2 obstetri$).ti,ab. 
51. (obstetric adj5 care$).ti,ab. 
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52. (TBA or traditional birth attendant).ti,ab. 
53. ((train$ or educat$) adj10 (matern$ or health$ or professional or midwive$ or midwife or 
nurs$)).ti,ab. 
54. ((health or basic or comprehensive) adj10 (care or service$ or system$ or polic$)).ti,ab. 
55. (BEmOC or EmOC or CEmOC).ti,ab. 
56. (fund$ or financ$ or incentive$).ti,ab. 
57. ((guideline$ or monitor$ or record$ or protocol$) adj10 (system$ or service$)).ti,ab. 
58. ((health or communit$) adj5 (work$ or participant$ or profession$ or educat$ or fund$ or 
service$)).ti,ab. 
59. (doctor$ or nurse$ or obstetr$ or midwife$ or midwive$ or attendant$).ti,ab. 
60. or/1-59 
61. maternal health services/ or maternal behavior/ or maternal-child nursing/ or maternal mortality/ 
62. pregnancy complications/ or pregnancy, high-risk/ or pregnancy complications, infectious/ 
63. delivery, obstetric/ or extraction, obstetrical/ or labor, obstetric/ 
64. obstetric care/ 
65. postpartum hemorrhage/ 
66. pre-eclampsia/ 
67. eclampsia/ 
68. labor complication/ 
69. pregnant women/ 
70. pregnancy/ 
71. (pregnancy or pregnant).ti,ab. 
72. (antenatal or prenatal or antepartum or peripartum or postpartum).ti,ab. 
73. (perinatal or postnatal).ti,ab. 
74. (matern$ adj5 (mortality or morbidity)).ti,ab. 
75. ((labour or labor) adj10 (deliver$ or birth$ or childbirth$)).ti,ab. 
76. ((labour or labor) adj10 (infant$ or baby or babies or child$ or neonat$ or mother$ or 
matern$)).ti,ab. 
77. (obstructed adj5 (labour or labor)).ti,ab. 
78. (eclampsia or pre-eclampsia).ti,ab. 
79. ((genital or urin$) adj5 infect$).ti,ab. 
80. ((obstetric or postpartum or post-partum) adj5 (haemorrhag$ or hemorrhag$)).ti,ab. 
81. (ruptur$ adj5 (uterine or uterus)).ti,ab. 
82. or/61-81 
83. 60 and 82 
84. exp developing countries/ 
85. medically underserved area/ 
86. (developing adj5 countr$).ti,ab. 
87. ((low income or low-income or middle income) adj5 (countr$ or area$ or population$ or city or 
cities or town$)).ti,ab. 
88. exp africa/ 
89. exp central america/ 
90. exp latin america/ 
91. exp south america/ 
92. exp asia/ 
93. exp caribbean region/ 
94. exp caribbean community/ 
95. or/84-94 
96. 60 and 82 and 95 
97. exp randomized controlled trials/ 
98. randomized controlled trial.pt. 
99. controlled clinical trial.pt. 
100. exp random allocation/ 
101. (random$ or allocat$ or assign$).ti,ab. 
102. exp clinical trials/ 
103. (clin$ adj25 trial$).ti,ab. 
104. random$.ti,ab. 
105. program evaluation/ 
106. program development/ 
107. exp epidemiologic studies/ 
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108. exp epidemiologic research design/ 
109. "Case-Control Studies"/ 
110. "cohort studies"/ 
111. epidemiologic methods/ 
112. Cross-Sectional Studies/ 
113. exp empirical research/ 
114. feasibility studies/ 
115. pilot projects/ 
116. comparative study/ 
117. review.pt. 
118. review.ti,ab. 
119. (meta-analysis or meta-analyses).ti,ab. 
120. meta-analysis.pt. 
121. "Costs and Cost Analysis"/ 
122. health care financing/ 
123. cost$.ti,ab. 
124. or/97-123 
125. 96 and 124 
126. human/ 
127. 125 and 126 
128. (editorial or comment or letter or historical article).pt. 
129. 127 not 128 
130. case reports.pt. 
131. 129 not 130 
132. limit 131 to yr="1985 -Current" 
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