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Background To meet the 2030 aims of the Global Strategy for Women’s, Children’s 
and Adolescents’ Health and Sustainable Development Goals, annual rates of ma-
ternal and newborn mortality and stillbirth must decrease. The organisation of 
maternal and newborn health (MNH) services influences access to and quality of 
care. We designed this scoping review to understand how levels of MNH care are 
organised in different country contexts.

Methods We conducted a scoping review of peer-reviewed literature published af-
ter 2009. Based on the World Health Organization (WHO) quality-of-care frame-
work, we conducted descriptive and deductive textual narrative analysis to identi-
fy the reported number of levels of MNH care stratified by country and mortality 
rates; describe how levels are conceptualised; and explore alignment of levels for 
the maternal-newborn dyad.

Results We included 162 of 3591 reports. The number of MNH facility levels of 
care across 56 countries ranged from two to seven. Types of identified MNH care 
facilities were described at varying levels. Two levels of care were reported in 5% 
of cases, three levels in 55%, four levels in 30%, five levels in 8%, and six and sev-
en levels in <1% of cases. Home and community-based MNH care (non-facility) 
was reported in 8% of country descriptions. Countries with the lowest stillbirth, 
maternal, and newborn mortality rates mostly reported three or four facility lev-
els. The criteria used to distinguish MNH levels of care as low, intermediate, and 
high were aligned with domains of the WHO quality-of-care framework, mostly 
human and physical resources.

Conclusions Levels of MNH care described in the literature were distinguished 
by characteristics, including provision and experience of routine and emergen-
cy care. Three or four levels of MNH facility care were most commonly reported. 
Linking maternal and newborn facility care to community connections is an im-
portant consideration to ensure equitable access to routine and emergency care.

© 2026 The Author(s)

Increasing access to institutional childbirth has been a major strategy for sev-
eral decades to end preventable maternal and newborn deaths and stillbirths. 
Although >80% of global births currently occur in health facilities [1], mortal-
ity rates are decreasing too slowly to meet the Global Strategy for Women’s, 
Children’s and Adolescents’ Health and the Sustainable Development Goals 
[2].

The organisation of the maternal and newborn health (MNH) care affects 
women’s and newborns’ access to care, and currently, access to MNH services 
remains inequitable worldwide. Emergency clinical interventions are neces-
sary to prevent death for the most common direct causes of death and disabil-
ity for both women (e.g. haemorrhage, eclampsia, and sepsis) and newborns 
(e.g. intrapartum-related complications, sepsis, and preterm birth) [3–5]. The 
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emergency obstetric care (EmOC) framework, used since 1997 in high-mortality/morbidity set-
tings to plan the availability and accessibility of emergency interventions, is currently being 
revised [6–9]. The existing framework conceptualises two levels of EmOC health facilities based 
on the reported performance of tracer ‘signal functions,’ or emergency clinical interventions, 
within a specified timeframe. These two levels are comprehensive EmOC (CEmOC), in which 
all nine signal functions are performed, and basic EmOC (BEmOC), including a subset of seven 
signal functions [8]. In 2012, researchers proposed measuring a set of newborn-specific ‘signal 
functions’ across different levels of emergency care [10]. In 2018, the World Health Organization 
(WHO) and United Nations Children’s Fund (UNICEF) proposed levels of care for small and sick 
newborns, also based on clinical intervention availability [11].

The organisation of MNH care is essential to delivering high-quality services, and the poor qual-
ity of care is a major contributor to preventable deaths of women, newborns, and stillbirths [12]. 
The 2015 WHO vision of quality of care for MNH articulates the structures and processes needed 
for people-centred health outcomes, including the provision and experience of care [13,14]. The 
resulting framework articulates eight interconnected domains: evidence-based practices, action-
able information systems, functional referral systems, effective communication, respect and 
dignity, emotional support, competent and motivated human resources, and essential physical 
resources.

Health service delivery is typically organised into levels that vary by setting – primary, second-
ary, and tertiary. Improving MNH care services organisation is an important lever for change 
to accelerate progress in ending preventable mortality and morbidity among women and chil-
dren. As illustrated by the launch of the ‘Every Woman Every Newborn Everywhere’ platform, 
this includes a focus on aligning and integrating maternal and newborn service delivery to end 
preventable mortality and morbidity [15]. Recent WHO guidance on networks of care for MNH 
describes the importance of connections between levels of MNH care [16]. However, little is 
known about the optimal levels of care in the health system for high-quality MNH care, both for 
routine care and for care when complications arise.

In this research, we aimed to explore how countries, since the 2009 EmOC revision, organised 
MNH care into levels. We collaboratively designed this study with the project Revisioning EmONC 
‘Levels of Care’ workstream’s technical advisors [9]. We had three goals: to report how many lev-
els of MNH care have been organised in different country health systems and stratify them by 
mortality rates, to describe the criteria used to define and conceptualise maternal and newborn 
levels of care within country health systems, and to explore alignment of levels of care for the 
maternal-newborn dyad (Table 1).

Table 1. Objectives and research questions

Objectives and research questions
To report how many levels of MNH care are operationalised in country health systems
How many levels of MNH care are operating in different countries’ health systems?
To describe the criteria used to define and conceptualise MNH levels of care within country health systems
How have experts defined levels of MNH care?
How have health systems organised levels of MNH care?
How does regionalisation fit into the definition and organisation of levels of MNH care?
How do referrals fit into the definition and organisation of levels of MNH care?
Can the domains of the WHO’s framework for the quality of MNH care be applied to defining and organising levels of MNH care?
To explore the alignment of levels of care for the maternal-newborn dyad
How have health systems and experts conceptualised the maternal-newborn dyad in the context of levels of care?
To list measures identified to determine levels of MNH care
What indicators do health systems and experts use for maternal and newborn levels of care?

MNH – maternal and newborn health, WHO – World Health Organization
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METHODS
We designed this scoping review using the updated Arksey and O’Malley framework and reported 
its findings in accordance with the PRISMA-ScR [17–21] (Checklist S1 in the Online Supplementary 
Document).

Search strategy and eligibility criteria
We reviewed peer-reviewed publications across all income settings to provide broad evidence on 
maternal and newborn levels of care. In October 2021, we searched four bibliographic databases 
– MEDLINE, Embase, Cochrane, and Google Scholar – using a search strategy designed collabora-
tively by the Revisioning EmONC project’s working group (Table S1 in the Online Supplementary 
Document). For feasibility, we limited Google Scholar results to the top 200 results. To ensure 
this did not lead to the omission of relevant literature, at the conclusion of title and abstract 
screening, from October 2021 to August 2022, we sent the list of included records to the Steering 
Committee of the Revisioning EmONC project and committee members to solicit feedback and 
identify potential studies that may have been omitted, based on their subject matter expertise. 
English, Spanish, Portuguese, French, and Arabic were included as eligible languages.

We used two search strings across all databases. Eligibility for the first string, which included 
MNH and levels of care keywords, was restricted to records published from 2009 onwards to 
reflect developments in the MNH levels of care literature since the last revision of the EmONC 
handbook in 2009 [8]. The second string combined two search terms from the 2020 WHO, United 
Nations Population Fund, and UNICEF review of maternal networks of care [22]. This search was 
restricted to publications after June 2020, when the landscape review was published, to identify 
updates in the literature (Table S2 in the Online Supplementary Document).

Data management, extraction, and analysis
After identifying and removing duplicates, two primary reviewers (CD and SM) double-screened 
the remaining titles and abstracts. They initially calibrated their screening decisions by compar-
ing and reaching consensus on a subset of records to ensure consistent application of the inclusion 
criteria and use of the data extraction tool (Table S3 in the Online Supplementary Document). 
Conflicts over whether records should be included or excluded were resolved by a third reviewer 
(LD). An additional reviewer with the necessary language proficiency (IG) screened Spanish 
records and then discussed with the primary reviewers (SM and CD) to decide on inclusion or 
exclusion. CD and SM conducted full text review and dual data extraction using a customised 
extraction tool in Covidence (Covidence, Melbourne, Victoria, Australia) for the following var-
iables: study design, type of literature, units of analysis, client focus (i.e. maternal, neonatal), 
geography by WHO regions, number of MNH levels of care, descriptions of levels of care, discus-
sion of the maternal-newborn dyad, and measures used to determine levels of care. Possible con-
flicts between reviewers (CD and SM) were resolved in consultation with a third researcher (LD).

We imported publicly available WHO/UNICEF data on maternal and neonatal mortality and still-
births by country from the Healthy Newborn Network and merged them with extracted data to 
map MNH outcomes to the number of levels of care [23]. We then summarised, by outcomes, the 
number of MNH care levels operating in country settings. We categorised reports that described 
levels of care in country settings but did not explicitly state or describe how many levels existed 
as having an ‘unspecified’ number of levels.

We analysed qualitative data using textual narrative synthesis, conceptualising the criteria used 
for defining MNH levels of care. We primarily used a deductive analysis, with the domains of the 
WHO quality-of-care framework for MNH (modelled according to the Donabedian flow of struc-
ture, process, and outcome) as a priori nodes. We began with a codebook consisting of the frame-
work’s domains. Following consensus among CD, SM, and LD, additional codes were introduced 
during textual narrative analysis as themes emerged from the literature. All codes mapped to 
the WHO framework for the quality of MNH care are presented in Figure 1 [4,24,25]. Moreover, 
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we generated descriptive summary statistics. The findings were discussed and reviewed by 
the Revisioning EmONC levels of care technical working group and Steering Committee to val-
idate the relevance of the synthesised findings to strengthen credibility (Table S1 in the Online 
Supplementary Document).

We managed data using Zotero (Corporation for Digital Scholarship, Falls Church, Virginia, USA) 
reference manager for search results, Covidence (Covidence, Melbourne, Victoria, Australia) 
software for workflow management, R, version 4.1.1 (R Core Team, Vienna, Austria) for quan-
titative analysis, and NVivo, version 12 (Lumivero, Denver, Colorado, USA) for qualitative data.

RESULTS

Selection of sources and summary 
statistics
We retained 389 of 2499 records for full-text 
review after title and abstract and retained 
162 for data extraction (Figure 2; Table S4 in 
the Online Supplementary Document).

More than half of the included reports were 
from the WHO Regions of the Americas 
(56%) and Africa (32%), with 89% of reports 
from the Americas reporting on the USA or 
Canada (Figure 3). The studies predominantly 
had observational (65%) and secondary anal-
ysis (33%) designs. The unit of analysis var-
ied from multinational regions to countries to 
health facilities.

Objective one: identifying the 
number of MNH levels of care and 
stratifying by mortality rates
Based on 121 (74.7%) of the 162 included 
reports, the number of MNH levels of care 
ranged between two and seven, with a median 
of four. The remaining 41 reports (25.3%) dis-
cussed concepts related to MNH levels of care 
without specifying a number. Reported MNH 
levels of care included ‘home’ (with or with-
out provider presence), ‘community’ (unspec-
ified whether at home or in basic facility), and 
‘health facility’ levels (e.g. birthing centres, 
health posts, primary care facilities, hospi-

tals, etc.). Quantifying the number of facility-based levels (excluding home and community-based 
‘non-facility’ levels reported by studies), two, three, four, five, six, and seven levels of care were 
described in 8 (5.3%), 83 (54.97%), 46 (30.46%), 12 (7.95%), and 1 (<1%) of cases, respectively (Figure 
S1 and Table S5 in the Online Supplementary Document).

Different reports sometimes conflicted on the number of MNH levels of care described in the 
given countries. In ten out of 56 (17.9%) countries (Australia, Canada, Ghana, Nepal, South Africa, 
Spain, Tanzania, Turkey, the UK, and the USA), different reports reported different numbers of 
MNH levels. For example, Tanzania was said to have five levels by some reports, and three by 
others.

Figure 2. PRISMA flowchart of included reports. *For feasibility 
purposes, Google Scholar results were limited to the top 200 results.
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Most of the lowest maternal, stillbirth, and neonatal mortality settings, including Denmark, 
Norway, Poland, Spain, and Italy, were described as having three levels of care (Figure 4; Table 
S6 in the Online Supplementary Document) [23].

Objective two: defining and conceptualising MNH levels of care
Through the thematic analysis, we identified MNH levels of care as the lowest, intermediate, and 
highest levels of the health system. These levels had varied conceptualisations when mapped 
onto the structure, process, and outcome components of the WHO quality-of-care framework for 
maternal and newborn healthcare (Figure 1, Table 2) [14]. Some reports explicitly used the label 
‘level 1’ for the lowest level of care and ‘level 2’, ‘level 3’, etc. for higher levels.

Figure 3. Characteristics of included reports regarding levels of care for maternal and neonatal health-
care (n = 162). The map presents the number of reviews per country.
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Structure
The level of MNH care was frequently catego-
rised as low, intermediate, or high, though it was 
defined differently across settings. Most reports 
considered the lowest level (level 1) to be ‘health 
facilities’, typically falling below full hospitals 
and including primary health centres and com-
munity-based services. Examples included: com-
munity-based health planning and services and/
or maternity homes (e.g. Ghana) [26–28], dispen-
saries (e.g. Tanzania) [29], community hospitals 
and/or birthing centres (e.g. USA and Canada) 
[30–34], and sub-base hospitals (e.g. Japan) [35].

From the included reports, 17 (10.5%) referenced 
non-facility (e.g. home or community) levels of 
MNH care at the lowest level of their health sys-
tems. In some of these cases, a three-level ser-
vice delivery model was depicted: family and 
community (low level), outpatients and outreach 
clinics (intermediate level), and health facilities 
and hospitals (high level) [35]. Some reported 
that MNH care was structured as either home 
births or ‘level 1 facilities’, being considered the 
lowest level of care (e.g. UK) [36].

The category ‘high’ also varied in application across 
places of care, with some health systems using it 
to refer to any health facility or hospital, and oth-

ers to specify a high-level health facility designation (e.g. tertiary) [35,37]. Occasionally, reports cited 
countries that consider primary health centres to be the highest level [38]. Further, 54 papers (33.3%) 
discussed ‘highest levels of care,’ while 57 papers (35.2%) discussed ‘lowest levels of care.’

Process
We identified descriptors used to demarcate levels of care mapped to all the quality domains and 
dimensions of the quality-of-care framework [13,14].

Provision of care
Evidence-based care (quality domain one) was used to delineate low, intermediate, and high cat-
egories of MNH services based on clinical conditions or risk-stratification [39]. Highest category 

Figure 4. Number of MNH facility levels of care identified by outcomes.

Table 2. Number of codes identified through thematic analysis 
mapped to the WHO quality-of-care framework among included 
papers (n = 162)

Codes Occurrences Papers
Health systems 18 13
Maternal-newborn dyad 56 31
Highest level of care 70 54
Lowest level of care 83 57
Domain 1: evidence-based practices 3 3
Clinical patient characteristics 110 71
EmOC 67 28
Risk-appropriate care 58 39
Domain 2: actionable information systems 4 3
Telemedicine 24 10
Domain 3: functional referral systems 23 17
Distance or geography 5 5
Referral 103 51
Regionalisation 162 78
Transport 75 39
Domain 4: effective communication 29 18
Domain 5: respect and preservation of dignity 8 7
Domain 6: emotional support 3 3
Domain 7: competent, motivated human resources 31 24
HR characteristics 110 72
Domain 8: essential physical resources available 21 17
Facility characteristics 157 83
Outcomes 64 38
Demographic patient characteristics 2 2
Volume 51 33

EmOC – emergency obstetric care, HR – human resources
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services were conceptualised as care bundles for women and newborns with complications (e.g. 
blood transfusion and caesarean section for CEmOC) [40–44]. Some reports stratified the lowest 
level of care offered within their highest facility category as such (e.g. a ‘level I neonatal intensive 
care unit’) within an intensive care unit that also contains levels II–IV neonatal intensive care 
unit care) [45–51]. Further, 71 papers (43.8%) discussed evidence-based care in terms of ‘clinical 
patient characteristics.’

Lower-level categories of care referred to a range of service provision, including childbirth ser-
vices with essential newborn care. One report from Kenya noted that the lowest levels may be the 
most neglected [39]. Another report describing Nepal’s health system stated that only the high-
est-level facilities have the capacity to offer even basic EmONC care [52]. One report proposed 
that established levels of intensive care be adapted for maternal care, with routine maternity 
care services at the lowest level [53].

Actionable information systems (quality domain two) were described in the reports in terms of 
the process linking levels of maternal and newborn care. Telemedicine emerged as a means of 
creating networks to improve the functioning of care levels. Examples were given from the start 
of the COVID-19 pandemic, showing how new telemedicine interfacility intensive care specialist 
consultation was used to overcome physical barriers to care during lockdowns, providing higher 
levels of intensive or specialised, family-centred care [45]. Actionable information systems were 
also described as contributing to referral efficiency between sending and receiving facilities 
across levels of MNH facility care [54–56]. No standardised indicators determining maternal and/
or neonatal levels of care were found among the identified reports that distinguished between 
MNH levels of care.

Functional referral systems (quality domain three) also provide the critical linkage between 
maternal and newborn levels of care. Reports frequently used related descriptors at the hospital 
and health facility levels, including geography, referral, transfer, transport, travel time, distance, 
and ‘regionalisation’ (e.g. regional hospital or centre). A recurrent theme was the importance of 
strengthening referral linkages, including coupling preventive community work with improv-
ing the quality of facility care, as well as strengthening transport linkages before, during, and 
after facility births [57,58]. Further, we identified 51 papers (31.5%) discussing ‘referral’ and 78 
papers (48.1%), ‘regionalisation.’

Experience of care
Some descriptors were found, though fewer than in other domains, relating to levels of care that 
included the dimension of experience of care through respect and preservation of dignity [13,14].

Effective communication (quality domain four) was not frequently reported. One Canadian study 
discussed the importance of provider-family communication during transfers between levels of 
care [59]. Otherwise, effective communication was only discussed in terms of its absence being 
a bottleneck to effective MNH care [60,61].

Respect and preservation of dignity (quality domain five) in levels of MNH care was established 
through discussion of respectful maternity care, with included papers also citing ‘family-cen-
tred’ [45], ‘patient-centred’ [62], and ‘client-centred’ [63] care. Separation of mother and baby due 
to one of the two requiring a higher level of care was reported to cause feelings of frustration 
and disrespect [64].

Emotional support (quality domain six) emerged as a component of holistic maternal care in rela-
tion to the social and psychological impacts of pregnant women categorised as obstetric high-risk 
being transferred from their community to a higher level of care [65]. In relation to emotional 
support, one report specifically designated four levels of evidence-based psychological care for 
women experiencing obstetric complications based on their conditions [66].
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Additional quality processes
Competent and motivated human resources (quality domain seven) were frequent descriptors 
for MNH levels of care, mentioned in 72 papers (44.4%).

One report from a conflict-affected area defined the highest level of care not by place or inter-
vention, but by the skill level of the human resources (e.g. maternal health workers) [67]. Other 
reports linked the health worker cadre with the place of care to describe the lowest level of care, 
predominantly in higher mortality settings: Traditional birth attendants at health huts or health 
posts [67,68], skilled birth attendants at home or in community health centres [43], midwives at 
midwife obstetric units [60,63], community health workers running community-based health 
planning and services zones [26–28], and ‘village health team/services’ or female community 
health volunteers operating in different health systems [69]. There was high variation between 
countries in the cadre at the lowest level of MNH care.

Essential physical resources (quality domain eight) were also frequent descriptors, for level-spe-
cific MNH facility care, found in 83 papers (51.2%). Collectively, physical resources distinguished 
newborn ‘special care’ from ‘neonatal intensive care units.’ Specific examples included routine 
ward care for low-risk patients [70] and wards equipped with extracorporeal membrane oxygen-
ation equipment for the sickest patients [71]. 

Outcomes
We found that person-centred and facility outcomes were related in various ways to levels of MNH 
care in the reports identified. Patient volume was commonly described in terms of outcomes (e.g. 
obstetric haemorrhage), and the levels of care hierarchy were described in terms of facility vol-
ume and output [72]. Facility-level drivers for improved outcomes included strengthening lower 
levels of care to reduce neonatal mortality rates [73] and increasing in-utero referral and trans-
port between levels of care to ensure better outcomes than postpartum referral and transport 
[50]. Patient demographic characteristics, a salient theme in vivo, were frequently associated with 
MNH outcome stratification. One report from the USA identified neglecting to escalate clients 
of colour to risk-appropriate levels of care as a determinant of disparities in MNH outcomes [74]. 
Three predominant categories of characteristics were used to distinguish between hierarchical 
levels of maternal and neonatal care across included reports: facility characteristics (cited 157 
times across 83 papers), clinical patient characteristics (cited 110 times across 71 papers), and 
human resource characteristics (cited 110 times across 72 papers). Volume and geography/dis-
tance were also cited in distinguishing levels, though they are not as salient [50]. Similarly, poten-
tial bottlenecks in the implementation of best emergency obstetric care practices included a lack 
of personnel or competence among them, inadequate essential physical resources (e.g. products 
and/or technologies), and high patient volume [43,54].

Objective three: exploring levels of care for the maternal newborn dyad
Among 162 reports, levels of care were described in 63 (38.9%) for neonatal care, 50 (30.9%) for 
maternal care, and 44 (27.2%) reports for both maternal and neonatal care. The remaining five 
reports (3.1%) discussed concepts related but not explicit to MNH levels of care (e.g. regionalisa-
tion of care, networks of care, etc.).

Several papers highlighted the concept of the maternal-newborn dyad and how the mother and 
neonate move together or separately through levels of care [34,75–77]. In general, correlation 
between levels of care for women and newborns was advocated, whilst acknowledging the chal-
lenges of correlating variation in criteria to distinguish levels and regionalisation of care for 
neonatal vs. maternal care [78–80]. Several reports from higher-income settings state levels and 
regionalisation for neonatal care have received more attention than obstetric care [31,79,81,82]. 
The aspiration to integrate a maternal-neonatal network or system of levels of care was a stated 
priority to ensure optimal dyad outcomes [31,33,38,83] and to avoid fragmentation of care and 
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resources [47]. Extra emphasis on in utero transfer was sometimes articulated, as was prioriti-
sation of the woman or baby for transfer to a higher-level facility [82]. Very few reports argued 
against the designation of levels of care coordinated between mother and foetus [31,84] to prior-
itise the mother [33]. Mostly, examples were given of efforts to coordinate more effectively (e.g. 
USA has recently made efforts to incorporate maternal care into neonatal levels of care) [34,76,77].

DISCUSSION

Summary of evidence
In this scoping review, we summarised peer-reviewed literature regarding MNH levels of care 
(n = 162) published between 2009 and 2021. We found three to four levels of facility MNH care the 
most commonly reported, including those from settings with the lowest stillbirth, maternal, and 
neonatal mortality rates. In these reports, levels of care were characterised by both routine and 
emergency care criteria, across many domains of the WHO quality-of-care framework [13,14]. 
These findings can be used to strengthen the health system and accelerate progress for women 
and newborns towards the globally agreed goals.

Reported MNH levels of care varied in both the number reported within and between countries. 
These discrepancies could be due to health system reforms, parallel ministries or systems, dif-
fering definitions of levels of care, descriptions including vs. excluding non-facility levels of care, 
descriptions of emergency-specific designations (e.g. BEmONC/CEmONC) vs. MNH care, includ-
ing routine and emergency services, maternal/neonatal care being described together vs. sepa-
rately, or descriptions of recommended vs. actual operationalised levels of care (Table S7 in the 
Online Supplementary Document).

The lowest level of MNH care varied by context, with some contexts including non-facility lev-
els and others excluding them. The centrality of MNH care within community healthcare was 
evident in the identified literature [85]. Emphasis on improving access to emergency care and 
institutional deliveries should not preclude recognition of the importance of community-based 
care. Ensuring high-quality care across the ‘household to hospital continuum of care’ is critical to 
achieve universal coverage by integrating primary healthcare with higher-level facility care [86].

Levels of MNH care described in these manuscripts included both routine and complication-re-
lated care. For emergency-specific designated levels of care, the two-level BEmONC and CEmONC 
structure was mentioned in only six reports since 2009. The EmOC framework was designed in 
1997, reaffirmed in 2009, and is currently being revised [7-9], with the two levels of care deter-
mined by tracer clinical emergency intervention signal functions. The highest level, CEmOC, is 
achieved by performing caesarean sections and blood transfusions, in addition to the BEmONC 
signal functions [9]. Specifically, critical and/or intensive care has emerged as an empirical, cat-
egorical need across MNH systems to care for the sickest women and newborns [39,42]. As coun-
tries transition across the maternal newborn stillbirth transition, further reductions in prevent-
able maternal and newborn mortality and stillbirth rates will not be possible without access to 
high-quality special and intensive care [87].

Approaching MNH levels of care while considering quality of care, in both experience and pro-
vision, is important for improved outcomes for women and newborns. We found that countries’ 
definition of their MNH levels of care was articulated with other characteristics, beyond tracer 
clinical emergency interventions. These characteristics aligned with the WHO quality-of-care 
framework, including human and physical resources [13,14]. Recognising that poor quality of care 
is a major contributor to preventable mortality and morbidity, measuring other criteria beyond 
signal functions may contribute to the improvement in quality of care needed. Multidimensional 
quality of care is needed at every level of the health system, and describing level-specific quality 
domains could be helpful for programme planning.
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High-quality MNH care is safe, effective, timely, efficient, equitable and people-centred [13]. We 
found that integrating maternal and newborn people-centred care across MNH levels of care, 
emphasising the importance of avoiding separation of the mother and baby, leads to better mater-
nal and newborn outcomes. Historically, the individual woman or newborn has been prioritised 
in regionalisation efforts, with neonatal care levels receiving more attention than maternal care 
levels [31,79,81,82]. Instead, a contextualised, networked maternal-neonatal dyad-levels-of-care 
approach is needed [64,78]. This aligns with the recent focus on strengthening respectful and 
family-centred care. Integrated MNH levels of care should be included in emerging conceptual-
isations of health system organisation, using a programmatic transition framework [87].

Strengths and limitations
To our knowledge, our study is the first scoping review specific to levels of maternal and neona-
tal care; however, it has several potential limitations. We introduced potential language bias by 
restricting publications to English, Spanish, Portuguese, French, and Arabic, which could bias 
results toward regions where these languages are predominantly spoken. Google Scholar search 
results were limited to the first 200 due to the high volume. We focused on peer-reviewed publi-
cations to identify the latest evidence on levels of care thinking, but we recognise this might have 
excluded relevant sources and contributed to publication bias. It was beyond the scope of this study 
to review grey literature, including country MNH and wider health system policy documents, to 
understand how MNH levels of care are incorporated within the health system. We recognise 
that excluding grey literature may have led to the omission of valuable data, such as government 
reports and policy documents, which can offer insights that peer-reviewed studies alone may not.

Although the study had a global focus, the identified studies were not balanced across all geog-
raphies, with more than 50% from the Americas (and among these, many from North America), 
30% from Africa, and fewer from Europe and Asia. The publications we identified spanned a 
12-year period, and the country mortality rates we used to stratify may reflect more recent revi-
sions to MNH levels of care. In line with scoping review methodology, we did not formally assess 
the quality of the evidence included, as is typically done in systematic reviews.

In addition, robustly addressing the role of inequity for marginalised groups and structural ineq-
uities was outside the scope of this review. The literature reviewed in this study lacked coverage 
of racial and ethnic disparities in MNH care, and the authors strongly feel that more research is 
needed on this topic as it relates to access to the levels of care available. For example, race and eth-
nicity are vital characteristics in the country-specific operationalisation of levels of care. Further 
research into equitable risk-appropriate escalation to appropriate MNH facility levels of care is 
paramount to the advancement of reproductive justice across maternal and neonatal outcomes.

CONCLUSIONS
In scoping the literature on MNH levels of care, there is variation within and between coun-
tries in the number of levels described and the ways they are characterised. Among the identi-
fied countries, three or four levels of care were most often reported, including those in the low-
est mortality settings. Levels of MNH care are characterised by multiple domains of the WHO 
quality-of-care framework, including human and physical resources, interventions, and referral 
structures from the community to the facility. While the dimensions of MNH care provision may 
differ by level, the experience of care for women and newborns needs to be prioritised at every 
level of care. Integration of care for the maternal-newborn dyad is a needed focus which will sup-
port family-centred care with better outcomes for all. As policymakers and practitioners plan 
MNH care services, these results may inform health system organisation across three or more 
levels of care, including intensive care at the highest level. Integration of maternal and newborn 
services must be a priority across all geographies to strengthen person- and family-centred care 
and accelerate progress for every woman and every newborn everywhere.



Mackin et al. 
PA
PE
R
S

2026  •  Vol. 16  •  04035	 12	 www.jogh.org • doi: 10.7189/jogh.16.04035

Revisioning EmONC Levels of Care workstream: Allisyn Moran, Jalemba Aluvaala, Louise Tina Day, Shaina Mackin, 
Caity Dekker, Michuki Maina, Isabel Gouse, Patience Afulani, Patsy Bailey, Lynn Freedman, Tedbabe Hailegebriel, 
Elimase Kamanga, Mary Kinney, Ornella Lincetto, Samantha Lobis, Zoe Matthews, Jean-Pierre Monet, Isabelle Morei-
ra, Sarah Moxon, Kristine Nilsen, Cynthia Boschi, Kate Ramsey, Jennifer Requejo, Sanam Roder-DeWan, Suzanne 
Stalls, Caitlin Warthin. The full list with affiliation is available in the Online Supplementary Document.
Acknowledgements: We thank Kaosar Afsana for her contributions to the Revisioning EmONC Levels of Care work-
stream.
Disclaimer: The authors have been given permission to publish this article. The authors alone are responsible for the 
views expressed in this publication, and they do not necessarily represent the views, decisions, or policies of the WHO.
Ethics statement: This study was a review of existing literature; thus, ethical approval was not sought.
Funding: This work was supported, in whole or in part, by the Bill and Melinda Gates Foundation (INV-001363). The 
funders (the Foundation and USAID) did not have a role in the study design, data collection, management, analysis, in-
terpretation, writing of the manuscript, or the decision to submit manuscripts for publication. Under the grant condi-
tions of the Foundation, a Creative Commons Attribution 4.0 generic license has already been assigned to the authors’ 
accepted manuscript version that might arise from this submission. The article processing charge was funded by the 
WHO Sustained Growth Fund.
Authorship contributions: Conceptualisation: ACM and JA, in consultation with the Revisioning EmONC Levels of 
Care Working Group. Data curation: SM, CD, and LTD. Formal analysis: SM and LTD. Methodology: ACM, JA, LTD, and 
SM. Project administration: ACM. Supervision: ACM and JA. Writing – original draft: SM and LTD. Writing – review 
and editing: SM, LTD, CD, IG, MM, JA, AM, Revisioning Emergency Obstetric and Newborn Care (EmONC) Levels of 
Care workstream.
Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from 
the corresponding author) and declare the following activities and relationships: Shaina Mackin, Caity Dekker, Isabel 
Gouse, research assistant fees and Michuki Maina, Jalemba Aluvaala consulting fees from Averting Maternal Deaths 
and Disabilities from Averting Maternal Deaths and Disabilities. Louise T Day grant from the WHO. Allisyn Moran is 
employed by the WHO and had funding from the Bill and Melinda Gates Foundation.
Additional material
Online Supplementary Document

 1 United Nations Children’s Fund. Delivery Care. 2024. Available: https://data.unicef.org/topic/maternal-health/
delivery-care/. Accessed: 20 January 2026.

 2 World Health Organization. Improving maternal and newborn health and survival and reducing stillbirth: pro-
gress report 2023. Geneva, Switzerland: World Health Organization; 9 May 2023. Available: https://www.who.
int/publications/i/item/9789240073678. Accessed: 20 January 2026.

 3 World Health Organization, United Nations Children’s Fund, United Nations Population Fund, World Bank 
Group, UNDESA/Population Division. Trends in maternal mortality 2000 to 2020: estimates by WHO, United 
Nations Children’s Fund, UNFPA, World Bank Group and UNDESA/Population Division. Geneva, Switzerland: 
World Health Organization; 7 April 2025. Available: https://www.who.int/publications/i/item/9789240108462. 
Accessed: 20 January 2026.

 4 United Nations Inter-agency Group for Child Mortality Estimation (UN IGME). Never Forgotten: The situa-
tion of stillbirth around the globe. New York, New York, USA: United Nations Children’s Fund; 9 January 2023. 
Available: https://data.unicef.org/resources/never-forgotten-stillbirth-estimates-report/. Accessed: 20 January 
2026.

 5 United Nations Inter-agency Group for Child Mortality Estimation (UN IGME). Levels & Trends in Child 
Mortality: Report 2022, Estimates developed by the United Nations Inter-agency Group for Child Mortality 
Estimation. New York, New York, USA: United Nations Children’s Fund; 2022. Available: https://www.un.org/
development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd_2022_un-igme_child_mortal-
ity_report.pdf. Accessed: 20 January 2026.

 6 Maine D, McCarthy J, Ward V. Guidelines for monitoring progress in the reduction of maternal mortality. New 
York, New York, USA: UNICEF; 1993. Available: https://www.publichealth.columbia.edu/file/10730/download?to-
ken=LzW5VePB. Accessed: 10 March 2026.

 7 Maine D, Wardlaw TM, Ward VM, McCarthy J, Birnbaum A, Akalin MZ, et al. Guidelines for monitoring pro-
gress in the reduction of maternal mortality. New York, New York, USA: UNICEF; 1997. Available: https://www.
publichealth.columbia.edu/file/10730/download?token=LzW5VePB. Accessed: 10 March 2026.

R
EF
ER

EN
CE
S

https://jogh.org/documents/2026/jogh-16-04035-s001.pdf
https://data.unicef.org/topic/maternal-health/delivery-care/
https://data.unicef.org/topic/maternal-health/delivery-care/
https://www.who.int/publications/i/item/9789240073678
https://www.who.int/publications/i/item/9789240073678
https://www.who.int/publications/i/item/9789240108462
https://data.unicef.org/resources/never-forgotten-stillbirth-estimates-report/
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd_2022_un-igme_child_mortality_report.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd_2022_un-igme_child_mortality_report.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd_2022_un-igme_child_mortality_report.pdf
https://www.publichealth.columbia.edu/file/10730/download?token=LzW5VePB
https://www.publichealth.columbia.edu/file/10730/download?token=LzW5VePB
https://www.publichealth.columbia.edu/file/10730/download?token=LzW5VePB
https://www.publichealth.columbia.edu/file/10730/download?token=LzW5VePB


Levels of care for maternal and neonatal healthcare: a scoping review

PA
PE
R
S

www.jogh.org • doi: 10.7189/jogh.16.04035	 13	 2026  •  Vol. 16  •  04035

 8 World Health Organization, United Nations Population Fund, United Nations Children’s Fund, AMDD. 
Monitoring emergency obstetric care: a handbook. Geneva, Switzerland: World Health Organization; 2009. 
Available: https://www.who.int/publications/i/item/9789241547734. Accessed: 20 January 2026.

 9 Averting Maternal Death and Disability. Re-visioning Emergency Obstetric and Newborn Care Project Brief. 
New York, New York, USA: Columbia University; 2020. Available: https://emonc.org/assets/tools/en/re-vision-
ing-evidence-base.pdf. Accessed: 20 January 2026.

10 Gabrysch S, Civitelli G, Edmond KM, Mathai M, Ali M, Bhutta ZA, et al. New signal functions to measure 
the ability of health facilities to provide routine and emergency newborn care. PLoS Med. 2012;9:e1001340. 
Medline:23152724 doi:10.1371/journal.pmed.1001340

11 World Health Organization, United Nations Children’s Fund. Survive and thrive: transforming care for every 
small and sick newborn. Key findings. 2018. Available: https://www.unicef.org/reports/transforming-care-for-
every-small-and-sick-newborn-2020. Accessed: 20 January 2026.

12 Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al. High-quality health systems 
in the Sustainable Development Goals era: time for a revolution. Lancet Glob Health. 2018;6:e1196–252. 
Medline:30196093 doi:10.1016/S2214-109X(18)30386-3

13 Tunçalp Ӧ, Were W, MacLennan C, Oladapo O, Gülmezoglu A, Bahl R, et al. Quality of care for pregnant women 
and newborns – the WHO vision. BJOG. 2015;122:1045–9. Medline:25929823 doi:10.1111/1471-0528.13451

14 World Health Organization. Standards for improving quality of maternal and newborn care in health facil-
ities. Geneva, Switzerland: World Health Organization; 2016. Available: https://cdn.who.int/media/docs/
default-source/mca-documents/qoc/quality-of-care/standards-for-improving-quality-of-maternal-and-new-
born-care-in-health-facilities.pdf?sfvrsn=3b364d8_4. Accessed: 20 January 2026.

15 World Health Organization, United Nations Children’s Fund, United Nations Population Fund. Every Woman 
Every Newborn Everywhere. 2024. Available: https://ewene.org/. Accessed: 31 December 2024.

16 World Health Organization. Networks of care for maternal and newborn health: implementation guidance 
2024. Geneva, Switzerland: World Health Organization; 2024. Available: https://iris.who.int/bitstream/han
dle/10665/379031/9789240098633-eng.pdf. Accessed: 30 December 2024.

17 Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol. 2005;8:19–
32. doi:10.1080/1364557032000119616

18 Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for conducting systematic scop-
ing reviews. Int J Evid-Based Healthc. 2015;13:141–6. Medline:26134548 doi:10.1097/XEB.0000000000000050

19 Levac D, Colquhoun H, O’Brien KK. Scoping studies: advancing the methodology. Implement Sci. 2010;5:69. 
Medline:20854677 doi:10.1186/1748-5908-5-69

20 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews 
(PRISMA-ScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–73. Medline:30178033 doi:10.7326/
M18-0850

21 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. Medline:33782057 doi:10.1136/bmj.n71

22 Carmone AE, Kalaris K, Leydon N, Sirivansanti N, Smith JM, Storey A, et al. Developing a Common Understanding 
of Networks of Care through a Scoping Study. Health Syst Reform. 2020;6:e1810921. Medline:33021881 doi:10.
1080/23288604.2020.1810921

23 Healthy Newborn Network. Data [dataset]. 2022. Available: https://www.healthynewbornnetwork.org/num-
bers/. Accessed: 20 January 2026.

24 Barnett-Page E, Thomas J. Methods for the synthesis of qualitative research: a critical review. BMC Med Res 
Methodol. 2009;9:59. Medline:19671152 doi:10.1186/1471-2288-9-59

25 Donabedian A. The quality of care. How can it be assessed? JAMA. 1988;260:1743–8. Medline:3045356 doi:10.1001/
jama.1988.03410120089033

26 Amoro VA, Abiiro GA, Alatinga KA. Bypassing primary healthcare facilities for maternal healthcare in 
North West Ghana: socio-economic correlates and financial implications. BMC Health Serv Res. 2021;21:545. 
Medline:34078379 doi:10.1186/s12913-021-06573-3

27 Gething PW, Johnson FA, Frempong-Ainguah F, Nyarko P, Baschieri A, Aboagye P, et al. Geographical access 
to care at birth in Ghana: a barrier to safe motherhood. BMC Public Health. 2012;12:991. Medline:23158554 
doi:10.1186/1471-2458-12-991

28 Tette EMA, Nartey ET, Nuertey BD, Azusong EA, Akaateba D, Yirifere J, et al. The pattern of neonatal admis-
sions and mortality at a regional and district hospital in the Upper West Region of Ghana; a cross sectional 
study. PLoS One. 2020;15:e0232406. Medline:32365073 doi:10.1371/journal.pone.0232406

R
EF
ER

EN
CE
S

https://www.who.int/publications/i/item/9789241547734
https://emonc.org/assets/tools/en/re-visioning-evidence-base.pdf
https://emonc.org/assets/tools/en/re-visioning-evidence-base.pdf
https://pubmed.ncbi.nlm.nih.gov/23152724
https://pubmed.ncbi.nlm.nih.gov/23152724
https://doi.org/10.1371/journal.pmed.1001340
https://www.unicef.org/reports/transforming-care-for-every-small-and-sick-newborn-2020
https://www.unicef.org/reports/transforming-care-for-every-small-and-sick-newborn-2020
https://pubmed.ncbi.nlm.nih.gov/30196093
https://pubmed.ncbi.nlm.nih.gov/30196093
https://doi.org/10.1016/S2214-109X(18)30386-3
https://pubmed.ncbi.nlm.nih.gov/25929823
https://doi.org/10.1111/1471-0528.13451
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/quality-of-care/standards-for-improving-quality-of-maternal-and-newborn-care-in-health-facilities.pdf?sfvrsn=3b364d8_4
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/quality-of-care/standards-for-improving-quality-of-maternal-and-newborn-care-in-health-facilities.pdf?sfvrsn=3b364d8_4
https://cdn.who.int/media/docs/default-source/mca-documents/qoc/quality-of-care/standards-for-improving-quality-of-maternal-and-newborn-care-in-health-facilities.pdf?sfvrsn=3b364d8_4
https://ewene.org/
https://iris.who.int/bitstream/handle/10665/379031/9789240098633-eng.pdf
https://iris.who.int/bitstream/handle/10665/379031/9789240098633-eng.pdf
https://doi.org/10.1080/1364557032000119616
https://pubmed.ncbi.nlm.nih.gov/26134548
https://doi.org/10.1097/XEB.0000000000000050
https://pubmed.ncbi.nlm.nih.gov/20854677
https://pubmed.ncbi.nlm.nih.gov/20854677
https://doi.org/10.1186/1748-5908-5-69
https://pubmed.ncbi.nlm.nih.gov/30178033
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
https://pubmed.ncbi.nlm.nih.gov/33782057
https://doi.org/10.1136/bmj.n71
https://pubmed.ncbi.nlm.nih.gov/33021881
https://doi.org/10.1080/23288604.2020.1810921
https://doi.org/10.1080/23288604.2020.1810921
https://www.healthynewbornnetwork.org/numbers/
https://www.healthynewbornnetwork.org/numbers/
https://pubmed.ncbi.nlm.nih.gov/19671152
https://doi.org/10.1186/1471-2288-9-59
https://pubmed.ncbi.nlm.nih.gov/3045356
https://doi.org/10.1001/jama.1988.03410120089033
https://doi.org/10.1001/jama.1988.03410120089033
https://pubmed.ncbi.nlm.nih.gov/34078379
https://pubmed.ncbi.nlm.nih.gov/34078379
https://doi.org/10.1186/s12913-021-06573-3
https://pubmed.ncbi.nlm.nih.gov/23158554
https://doi.org/10.1186/1471-2458-12-991
https://pubmed.ncbi.nlm.nih.gov/32365073
https://doi.org/10.1371/journal.pone.0232406


Mackin et al. 
PA
PE
R
S

2026  •  Vol. 16  •  04035	 14	 www.jogh.org • doi: 10.7189/jogh.16.04035

29 Dillip A, Kimatta S, Embrey M, Chalker JC, Valimba R, Malliwah M, et al. Can formalizing links among commu-
nity health workers, accredited drug dispensing outlet dispensers, and health facility staff increase their col-
laboration to improve prompt access to maternal and child care? A qualitative study in Tanzania. BMC Health 
Serv Res. 2017;17:416. Medline:28629475 doi:10.1186/s12913-017-2382-1

30 Kroelinger CD, Rice ME, Okoroh EM, DeSisto CL, Barfield WD. Seven years later: state neonatal risk-appropri-
ate care policy consistency with the 2012 American Academy of Pediatrics Policy. J Perinatol. 2022;42:595–602. 
Medline:34253843 doi:10.1038/s41372-021-01146-y

31 Hankins GDV, Clark SL, Pacheco LD. OʼKeeffe D, DʼAlton M, Saade GR. Maternal mortality, near misses, and 
severe morbidity: lowering rates through designated levels of maternity care. Obstet Gynecol. 2012;120:929–34. 
Medline:22996111 doi:10.1097/AOG.0b013e31826af878

32 Bolbocean C, Wintermark P, Shevell MI, Oskoui M. Perinatal Regionalization and Implications for Long-
Term Health Outcomes in Cerebral Palsy. Can J Neurol Sci. 2016;43:248–53. Medline:26790470 doi:10.1017/
cjn.2015.322

33 Catalano A, Bennett A, Busacker A, Carr A, Goodman D, Kroelinger C, et al. Implementing CDC’s Level of Care 
Assessment Tool (LOCATe): A National Collaboration to Improve Maternal and Child Health. J Womens Health 
(Larchmt). 2017;26:1265–9. Medline:29240547 doi:10.1089/jwh.2017.6771

34 Menard MK, Kilpatrick S, Saade G, Hollier LM, Joseph GFJ, Barfield W, et al. Levels of maternal care. Am J 
Obstet Gynecol. 2015;212:259–71. Medline:25620372 doi:10.1016/j.ajog.2014.12.030

35 Chilvers R. Planning Framework for Human Resources for Health for Maternal and Newborn Care [disserta-
tion]. London, UK: London School of Hygiene and Tropical Medicine; 2014. Available: https://researchonline.
lshtm.ac.uk/id/eprint/2124342/. Accessed: 20 January 2026.

36 Cattaneo A, Amani A, Charpak N, De Leon-Mendoza S, Moxon S, Nimbalkar S, et al. Report on an international 
workshop on kangaroo mother care: lessons learned and a vision for the future. BMC Pregnancy Childbirth. 
2018;18:170. Medline:29769056 doi:10.1186/s12884-018-1819-9

37 Goldenberg RL, Jones B, Griffin JB, Rouse DJ, Kamath-Rayne BD, Trivedi N, et al. Reducing maternal mortality 
from preeclampsia and eclampsia in low-resource countries–what should work? Acta Obstet Gynecol Scand. 
2015;94:148–55. Medline:25353716 doi:10.1111/aogs.12533

38 Simioni AT, Llanos O, Romero M, Ramos S, Brizuela V, Abalos E. [Regionalization of perinatal health care in 
the province of Santa Fe, Argentina]. Rev Panam Salud Publica. 2017;41:e38. Spanish. Medline:28591333

39 Keene CM, Jalemba A, Murphy GAV, Abuya N, Gathara D, English M, et al. Developing recommendations for 
neonatal inpatient care service categories: reflections from the research, policy and practice interface in Kenya. 
BMJ Glob Health. 2019;4:e001195. Medline:30997163 doi:10.1136/bmjgh-2018-001195

40 Fawcus S. Practical approaches to managing postpartum haemorrhage with limited resources. Best Pract Res 
Clin Obstet Gynaecol. 2019;61:143–55. Medline:31103529 doi:10.1016/j.bpobgyn.2019.03.009

41 Long Q, Madede T, Parkkali S, Chavane L, Sundby J, Hemminki E. Maternity care system in Maputo, Mozambique: 
Plans and practice? Cogent Med. 2017;4:1412138. doi:10.1080/2331205X.2017.1412138

42 Moxon SG, Blencowe H, Bailey P, Bradley J, Day LT, Ram PK, et al. Categorising interventions to levels of inpatient 
care for small and sick newborns: Findings from a global survey. PLoS One. 2019;14:e0218748. Medline:31295262 
doi:10.1371/journal.pone.0218748

43 Sharma G, Mathai M, Dickson KE, Weeks A, Hofmeyr GJ, Lavender T, et al. Quality care during labour and 
birth: a multi-country analysis of health system bottlenecks and potential solutions. BMC Pregnancy Childbirth. 
2015;15:S2. Medline:26390886 doi:10.1186/1471-2393-15-S2-S2

44 Tappis H, Koblinsky M, Winch PJ, Turkmani S, Bartlett L. Context matters: Successes and challenges of intra-
partum care scale-up in four districts of Afghanistan. Glob Public Health. 2016;11:387–406. Medline:26645366 
doi:10.1080/17441692.2015.1114657

45 Azzuqa A, Makkar A, Machut K. Use of Telemedicine for subspecialty support in the NICU setting. Semin 
Perinatol. 2021;45:151425. Medline:33992444 doi:10.1016/j.semperi.2021.151425

46 Hall-Barrow J, Hall RW, Burke BLJ. Telemedicine and neonatal regionalization of care - ensuring that the 
right baby gets to the right nursery. Pediatr Ann. 2009;38:557–61. Medline:19968193 doi:10.3928/00904481-
20090918-02

47 Handley SC, Srinivas SK, Lorch SA. Regionalization of Care and the Maternal-Infant Dyad Disconnect. JAMA. 
2019;322:503–4. Medline:31282951 doi:10.1001/jama.2019.6403

48 Harrison WN, Wasserman JR, Goodman DC. Regional Variation in Neonatal Intensive Care Admissions and 
the Relationship to Bed Supply. J Pediatr. 2018;192:73–79.e4. Medline:28969888 doi:10.1016/j.jpeds.2017.08.028

R
EF
ER

EN
CE
S

https://pubmed.ncbi.nlm.nih.gov/28629475
https://doi.org/10.1186/s12913-017-2382-1
https://pubmed.ncbi.nlm.nih.gov/34253843
https://pubmed.ncbi.nlm.nih.gov/34253843
https://doi.org/10.1038/s41372-021-01146-y
https://pubmed.ncbi.nlm.nih.gov/22996111
https://pubmed.ncbi.nlm.nih.gov/22996111
https://doi.org/10.1097/AOG.0b013e31826af878
https://pubmed.ncbi.nlm.nih.gov/26790470
https://doi.org/10.1017/cjn.2015.322
https://doi.org/10.1017/cjn.2015.322
https://pubmed.ncbi.nlm.nih.gov/29240547
https://doi.org/10.1089/jwh.2017.6771
https://pubmed.ncbi.nlm.nih.gov/25620372
https://doi.org/10.1016/j.ajog.2014.12.030
https://researchonline.lshtm.ac.uk/id/eprint/2124342/
https://researchonline.lshtm.ac.uk/id/eprint/2124342/
https://pubmed.ncbi.nlm.nih.gov/29769056
https://doi.org/10.1186/s12884-018-1819-9
https://pubmed.ncbi.nlm.nih.gov/25353716
https://doi.org/10.1111/aogs.12533
https://pubmed.ncbi.nlm.nih.gov/28591333
https://pubmed.ncbi.nlm.nih.gov/30997163
https://doi.org/10.1136/bmjgh-2018-001195
https://pubmed.ncbi.nlm.nih.gov/31103529
https://doi.org/10.1016/j.bpobgyn.2019.03.009
https://doi.org/10.1080/2331205X.2017.1412138
https://pubmed.ncbi.nlm.nih.gov/31295262
https://doi.org/10.1371/journal.pone.0218748
https://pubmed.ncbi.nlm.nih.gov/26390886
https://doi.org/10.1186/1471-2393-15-S2-S2
https://pubmed.ncbi.nlm.nih.gov/26645366
https://doi.org/10.1080/17441692.2015.1114657
https://pubmed.ncbi.nlm.nih.gov/33992444
https://doi.org/10.1016/j.semperi.2021.151425
https://pubmed.ncbi.nlm.nih.gov/19968193
https://doi.org/10.3928/00904481-20090918-02
https://doi.org/10.3928/00904481-20090918-02
https://pubmed.ncbi.nlm.nih.gov/31282951
https://doi.org/10.1001/jama.2019.6403
https://pubmed.ncbi.nlm.nih.gov/28969888
https://doi.org/10.1016/j.jpeds.2017.08.028


Levels of care for maternal and neonatal healthcare: a scoping review

PA
PE
R
S

www.jogh.org • doi: 10.7189/jogh.16.04035	 15	 2026  •  Vol. 16  •  04035

49 Kunz SN, Helkey D, Zitnik M, Phibbs CS, Rigdon J, Zupancic JAF, et al. Quantifying the variation in neona-
tal transport referral patterns using network analysis. J Perinatol. 2021;41:2795–803. Medline:34035453 
doi:10.1038/s41372-021-01091-w

50 Narli N, Kırımi E, Uslu S. Turkish Neonatal Society guideline on the safe transport of newborn. Turk Pediatri 
Ars. 2018;53:S18–31. Medline:31236016 doi:10.5152/TurkPediatriArs.2018.01804

51 Soliman Y, Paul R, Pearson K, Alshaikh B, Thomas S, Yusuf K. Neonatal transport services, a cross-sectional 
study. J Matern Fetal Neonatal Med. 2021;34:774–9. Medline:31084226 doi:10.1080/14767058.2019.1618823

52 Bhatta S, Rajbhandari S, Kalaris K, Carmone AE. The Logarithmic Spiral of Networks of Care for Expectant 
Families in Rural Nepal: A Descriptive Case Study. Health Syst Reform. 2020;6:e1824520. Medline:33253035 doi
:10.1080/23288604.2020.1824520

53 James A, Endacott R, Stenhouse E. Identifying women requiring maternity high dependency care. Midwifery. 
2011;27:60–6. Medline:19837493 doi:10.1016/j.midw.2009.09.001

54 Ameyaw EK, Njue C, Tran NT, Dawson A. Quality and women’s satisfaction with maternal referral practices in 
sub-Saharan African low and lower-middle income countries: a systematic review. BMC Pregnancy Childbirth. 
2020;20:682. Medline:33176732 doi:10.1186/s12884-020-03339-3

55 Marcus JK, Clow SE. Response times of ambulances to calls from midwife obstetric units of the Peninsula 
Maternal and Neonatal Service (PMNS) in Cape Town. Curationis. 2009;32:59–66. Medline:20225754 doi:10.4102/
curationis.v32i1.886

56 Busumani W, Mundagowa PT. Outcomes of pregnancy-related referrals from rural health facilities to two 
central hospitals in Harare, Zimbabwe: a prospective descriptive study. BMC Health Serv Res. 2021;21:276. 
Medline:33766018 doi:10.1186/s12913-021-06289-4

57 Rahman A, Moran A, Pervin J, Rahman A, Rahman M, Yeasmin S, et al. Effectiveness of an integrated approach 
to reduce perinatal mortality: recent experiences from Matlab, Bangladesh. BMC Public Health. 2011;11:914. 
Medline:22151276 doi:10.1186/1471-2458-11-914

58 Okoroh EM, Kroelinger CD, Lasswell SM, Goodman DA, Williams AM, Barfield WD. United States and terri-
tory policies supporting maternal and neonatal transfer: Review of transport and reimbursement. J Perinatol. 
2016;36:30–4. Medline:26334399 doi:10.1038/jp.2015.109

59 Dosani A, Murthy P, Kassam S, Rai B, Lodha AK. Parental perception of neonatal transfers from level 3 to level 
2 neonatal intensive care units in Calgary, Alberta: qualitative findings. BMC Health Serv Res. 2021;21:981. 
Medline:34535124 doi:10.1186/s12913-021-06967-3

60 Daniels AA, Abuosi A. Improving emergency obstetric referral systems in low and middle income countries: 
a qualitative study in a tertiary health facility in Ghana. BMC Health Serv Res. 2020;20:32. Medline:31924203 
doi:10.1186/s12913-020-4886-3

61 M’Rithaa DKM, Fawcus SR, De la Harpe M, Korpela M. Development spots in communication during the man-
agement of the intrapartum period: An interpretive multiple case study in a developing context. Afr J Prim 
Health Care Fam Med. 2017;9:e1–6. Medline:28828876 doi:10.4102/phcfm.v9i1.1239

62 Rigoli F, Mascarenhas S, Alves D, Canelas T, Duarte G. Tracking pregnant women displacements in Sao 
Paulo, Brazil: a complex systems approach to regionalization through the emergence of patterns. BMC Med. 
2019;17:184. Medline:31570106 doi:10.1186/s12916-019-1416-4

63 Fasawe O, Adekeye O, Carmone AE, Dahunsi O, Kalaris K, Storey A, et al. Applying a Client-centered Approach 
to Maternal and Neonatal Networks of Care: Case Studies from Urban and Rural Nigeria. Health Syst Reform. 
2020;6:e1841450. Medline:33270477 doi:10.1080/23288604.2020.1841450

64 Staebler S. Regionalized systems of perinatal care: health policy considerations. Adv Neonatal Care. 2011;11:37–
42. Medline:21285655 doi:10.1097/ANC.0b013e318206fd5a

65 Kornelsen J, Moola S, Grzybowski S. Does Distance Matter? Increased Induction Rates for Rural Women Who 
Have to Travel for Intrapartum Care. J Obstet Gynaecol Can. 2009;31:21–7. Medline:19208279 doi:10.1016/S1701-
2163(16)34049-X

66 Gómez López ME. Psychological care guide for women with obstetric complications. Perinatol Reprod Hum. 
2018;32:85–92.

67 Teela KC, Mullany LC, Lee CI, Poh E, Paw P, Masenior N, et al. Community-based delivery of maternal care 
in conflict-affected areas of eastern Burma: perspectives from lay maternal health workers. Soc Sci Med. 
2009;68:1332–40. Medline:19232808 doi:10.1016/j.socscimed.2009.01.033

68 Cavallaro FL, Benova L, Wong K, Sheppard P, Faye A, Radovich E, et al. What the percentage of births in facil-
ities does not measure: readiness for emergency obstetric care and referral in Senegal. BMJ Glob Health. 
2020;5:e001915. Medline:32201621 doi:10.1136/bmjgh-2019-001915

R
EF
ER

EN
CE
S

https://pubmed.ncbi.nlm.nih.gov/34035453
https://doi.org/10.1038/s41372-021-01091-w
https://pubmed.ncbi.nlm.nih.gov/31236016
https://doi.org/10.5152/TurkPediatriArs.2018.01804
https://pubmed.ncbi.nlm.nih.gov/31084226
https://doi.org/10.1080/14767058.2019.1618823
https://pubmed.ncbi.nlm.nih.gov/33253035
https://doi.org/10.1080/23288604.2020.1824520
https://doi.org/10.1080/23288604.2020.1824520
https://pubmed.ncbi.nlm.nih.gov/19837493
https://doi.org/10.1016/j.midw.2009.09.001
https://pubmed.ncbi.nlm.nih.gov/33176732
https://doi.org/10.1186/s12884-020-03339-3
https://pubmed.ncbi.nlm.nih.gov/20225754
https://doi.org/10.4102/curationis.v32i1.886
https://doi.org/10.4102/curationis.v32i1.886
https://pubmed.ncbi.nlm.nih.gov/33766018
https://pubmed.ncbi.nlm.nih.gov/33766018
https://doi.org/10.1186/s12913-021-06289-4
https://pubmed.ncbi.nlm.nih.gov/22151276
https://pubmed.ncbi.nlm.nih.gov/22151276
https://doi.org/10.1186/1471-2458-11-914
https://pubmed.ncbi.nlm.nih.gov/26334399
https://doi.org/10.1038/jp.2015.109
https://pubmed.ncbi.nlm.nih.gov/34535124
https://pubmed.ncbi.nlm.nih.gov/34535124
https://doi.org/10.1186/s12913-021-06967-3
https://pubmed.ncbi.nlm.nih.gov/31924203
https://doi.org/10.1186/s12913-020-4886-3
https://pubmed.ncbi.nlm.nih.gov/28828876
https://doi.org/10.4102/phcfm.v9i1.1239
https://pubmed.ncbi.nlm.nih.gov/31570106
https://doi.org/10.1186/s12916-019-1416-4
https://pubmed.ncbi.nlm.nih.gov/33270477
https://doi.org/10.1080/23288604.2020.1841450
https://pubmed.ncbi.nlm.nih.gov/21285655
https://doi.org/10.1097/ANC.0b013e318206fd5a
https://pubmed.ncbi.nlm.nih.gov/19208279
https://doi.org/10.1016/S1701-2163(16)34049-X
https://doi.org/10.1016/S1701-2163(16)34049-X
https://pubmed.ncbi.nlm.nih.gov/19232808
https://doi.org/10.1016/j.socscimed.2009.01.033
https://pubmed.ncbi.nlm.nih.gov/32201621
https://doi.org/10.1136/bmjgh-2019-001915


Mackin et al. 
PA
PE
R
S

2026  •  Vol. 16  •  04035	 16	 www.jogh.org • doi: 10.7189/jogh.16.04035

69 Mukuru M, Kiwanuka SN, Gibson L, Ssengooba F. Challenges in implementing emergency obstetric care (EmOC) 
policies: perspectives and behaviours of frontline health workers in Uganda. Health Policy Plan. 2021;36:260–72. 
Medline:33515014 doi:10.1093/heapol/czab001

70 O’Malley EG, Popivanov P, Fergus A, Tan T, Byrne B. Maternal near miss: what lies beneath? Eur J Obstet Gynecol 
Reprod Biol. 2016;199:116–20. Medline:26921477 doi:10.1016/j.ejogrb.2016.01.031

71 Lorch SA, Baiocchi M, Ahlberg CE, Small DS. The differential impact of delivery hospital on the outcomes of 
premature infants. Pediatrics. 2012;130:270–8. Medline:22778301 doi:10.1542/peds.2011-2820

72 Wright JD, Herzog TJ, Shah M, Bonanno C, Lewin SN, Cleary K, et al. Regionalization of care for obstetric hem-
orrhage and its effect on maternal mortality. Obstet Gynecol. 2010;115:1194–200. Medline:20502290 doi:10.1097/
AOG.0b013e3181df94e8

73 Neogi SB, Malhotra S, Zodpey S, Mohan P. Does facility based newborn care improve neonatal outcomes? A 
review of evidence. Indian Pediatr. 2012;49:651–8. Medline:22962238 doi:10.1007/s13312-012-0135-0

74 Kern-Goldberger AR, Friedman A, Moroz L, Gyamfi-Bannerman C. Racial Disparities in Maternal Critical Care: 
Are There Racial Differences in Level of Care? J Racial Ethn Health Disparities. 2022;9:679–83. Medline:33686625 
doi:10.1007/s40615-021-01000-z

75 Korst LM, Feldman DS, Bollman DL, Fridman M, El Haj Ibrahim S, Fink A, et al. Cross-sectional survey of 
California childbirth hospitals: implications for defining maternal levels of risk-appropriate care. Am J Obstet 
Gynecol. 2015;213:527.e1–e12. Medline:26196455 doi:10.1016/j.ajog.2015.07.014

76 Scott J. Obstetric Transport. Obstet Gynecol Clin North Am. 2016;43:821–40. Medline:27816163 doi:10.1016/j.
ogc.2016.07.013

77 Handley SC, Passarella M, Srinivas SK, Lorch SA. Identifying individual hospital levels of maternal care using 
administrative data. BMC Health Serv Res. 2021;21:538. Medline:34074286 doi:10.1186/s12913-021-06516-y

78 Isayama T. The clinical management and outcomes of extremely preterm infants in Japan: past, present, and 
future. Transl Pediatr. 2019;8:199–211. Medline:31413954 doi:10.21037/tp.2019.07.10

79 Blondel B, Papiernik E, Delmas D, Künzel W, Weber T, Maier RF, et al. Organisation of obstetric services for 
very preterm births in Europe: Results from the MOSAIC project. BJOG. 2009;116:1364–72. Medline:19538415 
doi:10.1111/j.1471-0528.2009.02239.x

80 Kunz SN, Phibbs CS, Profit J. The changing landscape of perinatal regionalization. Semin Perinatol. 
2020;44:151241. Medline:32248957 doi:10.1016/j.semperi.2020.151241

81 Brantley MD, Davis NL, Goodman DA, Callaghan WM, Barfield WD. Perinatal regionalization: a geospatial view 
of perinatal critical care, United States, 2010-2013. Am J Obstet Gynecol. 2017;216:185.e1–10. Medline:27773712 
doi:10.1016/j.ajog.2016.10.011

82 Clapp MA, Srinivas SK, Kozhimannil KB, Grobman WA, Kaimal AJ. Comparison of Maternal and 
Neonatal Subspecialty Care Provision by Hospital. Am J Perinatol. 2023;40:333–40. Medline:33878766 
doi:10.1055/s-0041-1727223

83 Barnea ER, Nicholson W, Theron G, Ramasauskaite D, Stark M, Albini SM, et al. From fragmented levels of care 
to integrated health care: Framework toward improved maternal and newborn health. Int J Gynaecol Obstet. 
2021;152:155–64. Medline:33341938 doi:10.1002/ijgo.13551

84 Zahn CM, Remick A, Catalano A, Goodman D, Kilpatrick SJ, Menard MK. Levels of Maternal Care Verification 
Pilot: Translating Guidance Into Practice. Obstet Gynecol. 2018;132:1401–6. Medline:30399104 doi:10.1097/
AOG.0000000000002952

85 Suehara N. Cross-regional perinatal healthcare systems: Efforts in the Greater Kansai Area, Japan. JMAJ. 
2010;53:86–90.

86 Kc A, Bhandari A, Pradhan YV, Kc NP, Upreti SR, Thapa K, et al. State of maternal, newborn and child health 
programmes in Nepal: what may a continuum of care model mean for more effective and efficient service deliv-
ery? J Nepal Health Res Counc. 2011;9:92–100. Medline:22929837

87 Boerma T, Campbell OMR, Amouzou A, Blumenberg C, Blencowe H, Moran A, et al. Maternal mortality, still-
births, and neonatal mortality: a transition model based on analyses of 151 countries. Lancet Glob Health. 
2023;11:e1024–31. Medline:37349032 doi:10.1016/S2214-109X(23)00195-X

R
EF
ER

EN
CE
S

https://pubmed.ncbi.nlm.nih.gov/33515014
https://pubmed.ncbi.nlm.nih.gov/33515014
https://doi.org/10.1093/heapol/czab001
https://pubmed.ncbi.nlm.nih.gov/26921477
https://doi.org/10.1016/j.ejogrb.2016.01.031
https://pubmed.ncbi.nlm.nih.gov/22778301
https://doi.org/10.1542/peds.2011-2820
https://pubmed.ncbi.nlm.nih.gov/20502290
https://doi.org/10.1097/AOG.0b013e3181df94e8
https://doi.org/10.1097/AOG.0b013e3181df94e8
https://pubmed.ncbi.nlm.nih.gov/22962238
https://doi.org/10.1007/s13312-012-0135-0
https://pubmed.ncbi.nlm.nih.gov/33686625
https://doi.org/10.1007/s40615-021-01000-z
https://pubmed.ncbi.nlm.nih.gov/26196455
https://doi.org/10.1016/j.ajog.2015.07.014
https://pubmed.ncbi.nlm.nih.gov/27816163
https://doi.org/10.1016/j.ogc.2016.07.013
https://doi.org/10.1016/j.ogc.2016.07.013
https://pubmed.ncbi.nlm.nih.gov/34074286
https://doi.org/10.1186/s12913-021-06516-y
https://pubmed.ncbi.nlm.nih.gov/31413954
https://doi.org/10.21037/tp.2019.07.10
https://pubmed.ncbi.nlm.nih.gov/19538415
https://doi.org/10.1111/j.1471-0528.2009.02239.x
https://pubmed.ncbi.nlm.nih.gov/32248957
https://doi.org/10.1016/j.semperi.2020.151241
https://pubmed.ncbi.nlm.nih.gov/27773712
https://doi.org/10.1016/j.ajog.2016.10.011
https://pubmed.ncbi.nlm.nih.gov/33878766
https://doi.org/10.1055/s-0041-1727223
https://pubmed.ncbi.nlm.nih.gov/33341938
https://doi.org/10.1002/ijgo.13551
https://pubmed.ncbi.nlm.nih.gov/30399104
https://doi.org/10.1097/AOG.0000000000002952
https://doi.org/10.1097/AOG.0000000000002952
https://pubmed.ncbi.nlm.nih.gov/22929837
https://pubmed.ncbi.nlm.nih.gov/37349032
https://doi.org/10.1016/S2214-109X(23)00195-X

