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Protocol

Abstract
Introduction  Despite progress towards the Millennium 
Development Goals (MDG), maternal mortality remains high 
in countries where there are shortages of skilled personnel 
able to manage and provide quality care during pregnancy 
and childbirth. The ‘percentage of births attended by skilled 
health personnel’ (SAB, skilled attendants at birth) was a key 
indicator for tracking progress since the MDGs and is part of 
the Sustainable Development Goal agenda. However, due to 
contextual differences between and within countries on the 
definition of SAB, a lack of clarity exists around the training, 
competencies, and skills they are qualified to perform. In this 
paper, we outline a scoping review protocol that poses to 
identify and map the health personnel considered SAB in low 
and middle-income countries (LMIC).
Methods and analysis  A search will be conducted for the 
years 2000–2015 in PubMed/MEDLINE, EMBASE, CINAHL 
Complete, Cochrane Database of Systematic Reviews, 
POPLINE and the WHO Global Health Library. A manual 
search of reference lists from identified studies or systematic 
reviews and a hand search of the literature from international 
partner organisations will be done. Original studies 
conducted in LMIC that assessed health personnel (paid or 
voluntary) providing interventions during the intrapartum 
period will be considered for inclusion.
Ethics and dissemination  A scoping review is a secondary 
analysis of published literature and does not require ethics 
approval. This scoping review proposes to synthesise data 
on the training, competency and skills of identified SAB 
and expands on other efforts to describe this global health 
workforce. The results will inform recommendations around 
improved coverage measurement and reporting of SAB 
moving forward, allowing for more accurate, consistent 
and timely data able to guide decisions and action around 
planning and implementation of maternal and newborn 
health programme globally. Data will be disseminated 
through a peer-reviewed manuscript, conferences and to key 
stakeholders within international organisations. 

Introduction
Despite progress towards Millennium Devel-
opment Goal 4 and Goal 5 which aimed 

to reduce maternal and child health and 
survival,1 mortality rates remain high in 
low and middle-income countries (LMIC) 
where there are critical shortages of health 
personnel who are able to adequately manage 
and provide quality care during pregnancy 
and childbirth.2–4 The Sustainable Devel-
opment Goal (SDG) agenda highlights the 
importance of continued momentum towards 
improving maternal and newborn health by 
setting, under the SDG goal 3, targets for 
achieving a global maternal mortality ratio of 
less than 70 maternal deaths per 100 000 live 
births, and aiming for all countries to reduce 
neonatal mortality to at least as low as 12 per 
1000 live births by 2030.5 6

A key progress indicator that is included 
in the SDG framework is the ‘percentage of 

Strengths and limitations of this study

►► This scoping review proposes to identify and map 
the global health workforce considered skilled at-
tendants at birth (SAB) in low and middle-income 
countries. No other review has assessed SAB on a 
global scale.

►► The identified cadres considered SAB will be 
compared against internationally agreed-upon 
criteria as proposed in the 2004 WHO/ICM/FIGO 
(WHO/International Confederation of Midwives/
International  Federation of Gynecology and 
Obstetrics) joint statement on the skilled attendant.

►► The search strategy is broad and comprehensive, 
including 11 global electronic databases spanning 
both peer-reviewed and grey literature and does not 
have language restrictions.

►► Due to the broad nature of this review and inherent 
heterogeneity of data between and within countries, 
the final data extraction sheet and analysis plan 
are unable to be defined until after the review is 
completed.
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births delivered by skilled attendant at birth’ (SDG Indi-
cator 3.1.2).6 7 It has also been identified as a core coverage 
indicator by other global monitoring frameworks, such as 
the Global Strategy for Women’s, Adolescent’s, and Chil-
dren’s Health,8 Ending Preventable Maternal Mortality 
initiative9 and Every Newborn Action Plan.10 According 
to the 2004 joint statement by the WHO, the Interna-
tional Confederation of Midwives (ICM) and the Interna-
tional Federation of Gynecology and Obstetrics (FIGO), 
a skilled attendant at birth (SAB) is defined as: ‘A midwife, 
doctor or nurse—who has been educated and trained to profi-
ciency in the skills needed to manage normal (uncomplicated) 
pregnancies, childbirth and the immediate postnatal period, and 
in the identification, management and referral of complications 
in women and newborns.’11

Despite guidance from the 2004 WHO/FIGO/ICM 
joint statement on the definition of a skilled attendant and 
its core functions, actual reporting at country level is chal-
lenged by lack of clear guidance on measurement stan-
dards, heterogeneity in the use of terminology and cadre 
functions.12 13 Many countries have attempted to improve 
maternal health and survival through task  shifting, by 
increasing the proportion of births attended by skilled 
health personnel through training lower  level cadre, or 
creating new cadres able to provide pregnancy and child-
birth care.14 However, the content and requirements of 
training programme may not be standardised, evalu-
ated or publicly available. Even when there are practice 
standards and/or guidelines in place, many countries 
may lack the capacity and infrastructure needed to 
adhere to current recommendations for training and 
education. Thus, there may be confusion over what a SAB 
is, what they should be able to perform, how they should 
be trained and what systems should be in place in order 
to support them.15

The skill level and competencies of cadres may vary, 
and many cadres that are currently considered 'skilled' 
may not actually meet the internationally agreed-upon 
definition and criteria set in the 2004 WHO/FIGO/ICM 
joint statement.12 15 The inclusion of additional coun-
try-level health personnel as skilled in global monitoring 
frameworks, without verification of training and capa-
bilities, coupled with contextual differences between 
and within countries on the definition of what consti-
tutes a SAB complicates the accuracy, comparability and 
consistency for continued measurement of SAB moving 
forward.

The aim of this scoping review is to identify and map 
the training, education, skill set and/or competency of 
the various cadres of health personnel that provided preg-
nancy and childbirth care in LMIC during 2000–2015. 
To our knowledge, no other review has been conducted 
on this topic previously in the published literature. This 
information will support the refinement of the defini-
tion of what constitutes a SAB in order to harmonise and 
improve the measurement around the global monitoring 
of SAB coverage and progress of the SDG targets set for 
2030.6

Methods and analysis
Study design
The study methods are based on frameworks devel-
oped for the design and conduct of systematic scoping 
reviews.16–19 Due to the broad and vast scope of our 
topic, a scoping review design was chosen in order to 
identify and map the existing literature. This protocol is 
conducted in accordance with the PRISMA-P (Preferred 
Reporting Items for Systematic Reviews and Meta-analysis 
Protocols) guidelines20 as outlined in online supplemen-
tary additional file 1. The final scoping review will follow 
the PRISMA reporting guidelines for systematic reviews.21

Research questions
The objectives of our study are to identify and map cadres 
considered SAB in relation to education, training, accred-
itation, certification, legislation, skills/competency; and/
or continuing education requirements in LMIC. The 
following protocol for a scoping review poses to address 
the following questions:
1.	 Who are the cadres of health personnel that are re-

ported as ‘skilled attendants at birth’ as defined by the 
2004 WHO/FIGO/ICM joint statement11 in LMIC?

2.	 How do these identified cadres differ between and 
within county in terms of the following?
a.	 curriculum, duration of training and/or educa-

tion requirements obtained to be qualified;
b.	 regulation, accreditation and/or certification by a 

professional organisation;
c.	 skills and competency that each cadre is able to 

perform (ie, signal functions and/or other key in-
terventions required for the management of child-
birth);

d.	 legislation to perform these signal functions and/
or interventions;

e.	 location of work (urban/rural, hospital/
health centre/community based); 

f.	 continuing education requirements (curriculum, 
duration, frequency).

Inclusion criteria
The aforementioned research questions will be assessed 
and studies will be selected specific to the following 
population, concept, study design and context criteria 
presented in table 1.

All primary source study designs reporting on original 
human studies research will be included if it provides or 
compares the education and/or training received, accred-
itation or certification requirements, legislation, skills 
and/or competencies of the health personnel in order to 
be considered skilled attendants (paid or voluntary) who 
provide interventions related to the delivery of maternal 
and newborn health during pregnancy and childbirth 
(intrapartum). Secondary source data including system-
atic reviews and other study designs such as case reports, 
commentaries, editorials, letters or other opinion pieces 
will be excluded. Research articles reporting on health 
personnel providing pregnancy and childbirth care will 
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be included regardless of if the cadres are formally regu-
lated as SAB within a country and/or if they are legislated 
or not to perform key health interventions. The cadres 
included will be compared with the 2004 WHO/FIGO/
ICM joint statement in order to assess whether the cadre 
is considered skilled against the internationally agreed-
upon standard definition of a skilled attendant.11 Studies 
published inclusive of all languages, any study design and 
between the years 2000 and 2015 in LMIC countries will 
be considered eligible for inclusion.

Exclusion criteria
Articles will not be eligible for inclusion in the scoping 
review if:
1.	 There is no mention of the individual health person-

nel (cadre name) who are considered skilled atten-
dants, providing maternal and newborn care during 
childbirth.

2.	 There are no details of at least one of the following 
key concepts:
a.	 education and/or training requirements that the 

cadre has received to be considered a skilled at-
tendant;

b.	 if the cadre is formally accredited/certified within 
standard criteria set by the country;

c.	 legislation or regulatory requirements; 
d.	 specific skills or key interventions/signal func-

tions that the cadre is able to perform, regardless 
of whether they are legislated or authorised.

Personnel who provide supportive care during labour 
to the woman or act as a birth assistant, such as doulas, 
will not be considered skilled attendants for inclusion in 
this review.

Any study designs evaluating or comparing interven-
tional training programmes will be excluded as the intent 
of our review is to map the training received by the cadre, 
not the content of new or existing training programmes.

A manual mapping of the cadres considered SAB 
within nationally representative household coverage 
surveys has been previously conducted by reviewing the 
Demographic Health Surveys (DHS)22 and Multiple Indi-
cator Cluster Surveys (MICS)23 as part of a harmonised 
UNICEF and WHO joint database on SAB24 and has been 

conducted previously.25 Thus, studies that are a reanalysis 
of data from DHS or MICS will also be excluded.

Search strategy
The search strategy will be conducted for all relevant 
existing literature without language restrictions based on 
search terms relating to the research questions restricted 
to the years 2000–2015 using the following online 
bibliographic databases: PubMed/MEDLINE, EMBASE, 
CINAHL Complete, the Cochrane Database of Systematic 
Reviews, POPLINE and the WHO Global Health Library 
(GHL). The WHO GHL contains the following databases: 
African Index Medicus (AIM/AFRO); Latin American 
and Caribbean Health Sciences Information (LILACS/
AMRO/PAHO); Index Medicus for the Eastern Mediter-
ranean Region (IMEMR/IMRO); the West Pacific Index 
Medicus (WPIM/WPRO); Index Medicus for the South-
East Asian Region (IMSEAR/SEARO); and the WHO 
Library (WHOLIS).

A manual search of the reference lists of all identified 
studies or systematic reviews as well as a hand search of 
the literature from global initiatives for additional data, 
including UNFPA, WHO and UNICEF, will be done. In 
order to address which cadres are considered SAB world-
wide and what skills they possess, how they are trained and 
how to best support these cadres, a search was conducted 
with specific terms and MeSH headings. An example of 
the full electronic search strategy to be conducted in 
PubMed/MEDLINE is outlined in Supplementary file 2 .

Study selection
Following the aforementioned comprehensive search 
strategy, article titles and abstracts will be screened and 
eligibility for inclusion assessed independently by three 
reviewers (AJH, ABM and LCA). Agreement regarding 
the identified abstracts will be quantified using the κ 
statistic26 and disagreement resolved by an additional 
reviewer (DC).

Screened abstracts identified for inclusion will undergo 
an independent full-text review by three reviewers (AJH, 
ABM and LCA). Identified non-English language full-text 
articles will be screened by native/advanced speakers to 
assess whether they meet our criteria for inclusion. Full-
text articles that have been excluded at the screening 

Table 1  Inclusion criteria for identifying eligible studies

Inclusion criteria

Population Any health personnel (paid or voluntary) who provide health services within the provision of 
maternal and newborn healthcare during pregnancy and childbirth

Concept Mapping of the health personnel according to education/training received; accreditation or 
certification; legislation, skills/competency; and/or continuing education requirements

Study design Primary source research of any study design conducted on human subjects (observational studies 
including prospective or retrospective cohort, case–control and case series; quasiexperimental, 
experimental, and randomised controlled trials; and qualitative study designs)

Context Low and middle-income countries with health facility and/or community-based services offering 
pregnancy and childbirth care

https://dx.doi.org/10.1136/bmjopen-2017-017229
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stage will have reasons for exclusion documented. The 
final chosen full-text studies will again be compared 
between the reviewers with disagreement being resolved 
by mutual consensus and with input from all coauthors. 
Those studies that do not meet the above criteria will be 
disqualified and removed from consideration. Authors 
from studies with unavailable or unclear data will be 
contacted to determine their eligibility for inclusion.

Data extraction and analysis
Data will be extracted from full-text journal articles, reports 
and other literature, which meet the inclusion criteria as 
outlined above. Data will be extracted using a Microsoft 
Excel database. Information retrieved will include study 
characteristics (country, region, years assessed, study 
objectives, methodology and study design). Details about 
the cadres identified include cadre name, if they are 
considered skilled (yes or no), education requirements 
(entry requirements, duration, content), continuing 
education (duration, content, frequency), ability to 
perform signal functions and/or other childbirth inter-
ventions (yes or no), number of normal or complicated 
deliveries performed over a defined time period, and if 
there are any regulatory bodies or legislation (yes or no) 
for the cadre named.

Data extracted regarding signal functions will include 
the seven basic and nine comprehensive services for 
emergency obstetric care as recommended by the 
WHO.27 28 The seven basic signal functions include: (1) 
administration of intravenous/intramuscular antibiotics; 
(2) administration of intravenous/intramuscular utero-
tonic drugs (ie, oxytocin); (3) administration of intrave-
nous/intramuscular anticonvulsants; (4) manual removal 
of the placenta; (5) removal of retained products of 
conception; (6) performing assisted vaginal delivery; and 
(7) performing basic neonatal resuscitation.27 28 The two 
additional signal functions that comprise comprehensive 
services include: (8) performing caesarean section; and 
(9) performing blood transfusion.27 28

The data extraction form will contain additional fields to 
allow flexibility for the emergence of other themes and/
or categories, which will be discussed and developed via 
consensus from all coauthors. Resultantly, the final data 
extraction sheet and analysis plan are unable to be finalised 
until after the review is completed. Documentation of all 
studies that are not to be included in the data extraction, 
as per consensus by reviewers, will be listed in a separate 
sheet for tracking purposes. Abstracted qualitative data will 
be synthesised using narrative description based on themes 
identified once the data have been extracted.

Assessment of study quality is not required for scoping 
reviews19 and studies will be  included regardless of study 
quality.

Dissemination and ethics
To our knowledge, no other published work has systemat-
ically synthesised the global health workforce in maternal 

and newborn care in the context of SAB measurement. 
We aim to provide a broad and comprehensive review 
of all available literature with the aim of verifying coun-
try-level definitions and functions of SAB in LMIC, specif-
ically related to what their education and training is, what 
their skills and competencies are and if they are legis-
lated and regulated to perform these functions. It will 
also identify gaps in the research literature where further 
academic study is warranted. Once completed, this review 
will be the foundation for the compilation of a metadata 
of cadres considered SAB, used to harmonise global 
measurement of coverage and reporting of this indicator 
moving forward.

The results from this study will be disseminated through 
a peer-reviewed publication and will contain supporting 
documentation on data compiled and analysed for the 
scoping review. Since a scoping review collects and exam-
ines data from existing available literature, this study does 
not require ethics approval.
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