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RESEARCH NOTE

Leveling up evidence syntheses: filling 
conceptual gaps of the role of midwifery 
in health systems through a network analysis
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Abstract 

Objective:  In the research note, our main objective is to explore the value of combining an evidence synthesis with 
a network analysis. The discussion is based on a critical interpretive synthesis, which combines systematic review 
methodology with qualitive inquiry, and ‘research concept’ network analysis focused on understanding the roles of 
midwives in health systems. The interpretative analytic approach of a critical interpretive synthesis has a high explana-
tory value by allowing for the review of a diverse body of literature and is well-suited to delving into areas that are not 
well understood, such as midwifery.

Results:  Network analyses use graphs to represent relationships between concepts and brought to light impor-
tant additional insights into the literature that were not present in the evidence synthesis alone. Given the lack of 
theoretical development in the area of midwifery in health systems, the critical interpretive synthesis allowed for the 
generation of concepts used to inform a theoretical framework, while the novel application of an exploratory network 
analysis deepened understanding of conceptual areas of saturation within the field, as well as identifying critical gaps 
in the literature.
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Introduction
The use of evidence review methodologies to synthesize 
quantitative or qualitative research has grown substan-
tially in the past decade. Deciding on an approach to 
evidence synthesis, ranging from traditional systematic 
reviews to integrated approaches is key. Yet there is lim-
ited guidance available on choosing the knowledge syn-
thesis method most appropriate to answer a particular 
research question [1, 2].

As we continue to advance approaches to knowl-
edge synthesis, clarity is needed to find the right 

methodological match, while innovating to maximize 
insights. In this note, we demonstrate how a network 
analysis complements an evidence synthesis by map-
ping the connections between concepts instead of simply 
summarizing them. We use a case of a critical interpre-
tive synthesis (CIS) combined with a ‘research concept’ 
network analysis to understand the roles of midwives in 
health systems. To address the lack of theoretical under-
standing of midwives’ roles, a CIS was used to generate 
theory, while the novel addition of an exploratory net-
work analysis yielded important insights into conceptual 
areas of over saturation and gaps.

CIS is a relatively new review approach and has been 
increasingly used to synthesize quantitative or qualita-
tive evidence [3, 4]. The approach’s flexibility, empha-
sis on theory generation, and suitability for framework 
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development are its key advantages [3]. CIS is an induc-
tive approach to literature analysis, using conventional 
systematic review processes while incorporating qualita-
tive inquiries to examine both empirical and non-empir-
ical literature [5]. Criticisms of the methodology centre 
on lack of transparency in the application of the review 
[2, 6]. Additionally, CIS and evidence review methodolo-
gies generally, describe concepts in the literature without 
explicitly analysing connections between concepts.

Network analyses are a methodology for understanding 
relationships through graphs. The network itself is rep-
resented by a structure that consists of a group of nodes 
and edges. The nodes represent the object of study and 
the edges represent the relationships between the objects 
that connect them [7]. Common applications of network 
analyses are found in social network analysis (e.g., under-
standing collaboration networks) or bibliometric net-
work analysis (e.g. examining the relationships between 
publications) [8, 9].

Main text
In this study we focused on the health profession of mid-
wifery, as midwives are a vital contributor to improving 
the world’s sexual and reproductive health and rights 
(SRHR), but the profession has not reached its full poten-
tial [10]. While there is ample research evidence dem-
onstrating that midwives deliver high-quality SRHR 
services and save lives, there is lack of understanding of 
the role and scope of midwifery across all levels of health 
systems [11–17]. We used a CIS to develop a theoreti-
cal framework, and the compass question that oriented 
our research asked: “Across health systems, what are 
the factors that influence the roles of midwives within 
the health system?” Details of the literature selection, 
screening, review by independent coders, and discrep-
ancy resolution are explained in [18]. This paper presents 
a theoretical framework, which maps the key elements 
that influence midwives’ roles in a particular political and 
health system. The factors highlight the range of variables 
influencing the level of integration of the profession, and 
the cumulative effects of the barriers that lead to health 
systems where the profession is disempowered and mar-
ginalized [18].

Extending the CIS by adding a network analysis
Here, we extend the CIS methodology by adding an 
exploratory network analysis to understand how the rel-
evant literature on the factors that influence the roles 
of midwives within the health system are conceptually 
related. In this case, network analysis was used as a way 
to analyze relationships among the key health system 
components that emerged in the theoretical framework 
[19–21].

All the included records (n = 117) were used in the 
exploratory network analysis, and the nodes in this study 
are theoretical concepts, while edges are the interactions 
or relationships between the concepts [7, 19, 20]. Central-
ity measures are key as they help us understand what are 
the most central nodes in the network, and in this case, 
what concepts related to the role of midwives in health 
systems are the most central in the literature [7, 19, 20, 
22]. There are a number of ways to measure centrality in 
a network and for the purposes of this analysis we used 
betweenness centrality. This type of centrality measures 
the importance of a node to the shortest paths through 
the network, and is one of the most common measures of 
centrality because it captures how important a node is to 
the flow of information across the network [7].

Coding for the network analysis form was informed by 
two guiding frameworks: (1) components of the frame-
work for quality maternal and newborn care [12]; and 
(2) ‘health systems arrangements’ taxonomy developed 
by the McMaster Health Forum that includes govern-
ance arrangements, financial arrangements, delivery, and 
implementation strategy [23]. The taxonomy lends itself 
to a network analysis because of its level of specificity, 
which captures the range and breadth of policy levers 
available to health systems [24]. The analysis represented 
the relationship between the compass question and the 
‘taxonomy. The analysis was separated to examine the 
arrangements and implementation strategies separately, 
as combining them in a single analysis yielded too large a 
network (see Figs. 1–4).

Gephi (version 0.9.3), an open-source free software 
package and visualization tool, was used for the analy-
sis. Comma-separated values files, for nodes and edges 
within the areas of the health system arrangements, were 
created from Excel and imported into Gephi. The Force 
Atlas layout was used and statistics were run for the net-
work diameter (the maximum number of steps required 
to cross the network) to calculate betweenness central-
ity, using an undirected graph. Betweenness centrality 
appearance functions were used to change the size of the 
nodes, meaning that the smaller nodes in the figures have 
a lower betweenness centrality and the bigger nodes are 
higher. Lastly, the modularity function was run for com-
munity detection to better understand what clusters of 
nodes are grouped together.

Lessons learned through combining a CIS with a network 
analysis
Within the literature reviewed, the most explored area 
was within delivery arrangements (39 nodes, 626 edges), 
with a more limited understanding of the governance 
arrangements (20 nodes, 128 edges) involved, and a mini-
mal conceptual understanding of the necessary financial 
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arrangements (17 nodes, 37 edges) and implementation 
strategies (12 nodes, 38 edges) for the integration of the 
profession. High betweenness was found in the delivery 
arrangements network (Fig.  3) for concepts that related 
to the ways the midwifery model of care is designed to 
meet clients’ needs (e.g., how care is delivered, availability 
of services, and context(s) that midwives provide care), as 
well as midwifery human resources (e.g., need, demand, 
supply, and recruitment and retention). The network for 
governance arrangements (Fig. 2) was much smaller and 
focused on training and licensure requirements related 
to professional authority (i.e., who makes professional 
decisions), policy authority (i.e., who makes policy deci-
sions), and organizational authority (i.e., organizational 
decisions regarding services). The financial arrangements 
network (Fig. 2) was even smaller and centered on remu-
neration mechanisms for midwives within the health 
system. Lastly, implementation strategies, the smallest 
network (Fig.  4), concentrated on midwifery-targeted 
implementation strategies (e.g., clinical care recommen-
dations such as clinical practice guidelines).

Identifying where the gaps in understanding lie within 
the health system is a critical finding for the profession 
itself and for health system decisionmakers. We learned 
that there is very little coverage of governance arrange-
ments in the literature, meaning that there is limited 
knowledge of how policy decisions regarding the profes-
sion within the health system are being made (e.g., the 
level of government that is accountable for decision mak-
ing regarding midwifery service delivery), as well as how 
the profession is regulated, and who makes professional 
decisions regarding midwifery (e.g., scope-of-practice, 
setting of practice, and continuing competence). Finan-
cial arrangements was one of the sparsest networks and 
many of the concepts related to how the health system 
is financed, and the specific ways in which midwives are 
paid within the health system (i.e., salaried, capitation, 
or fee-for-services models) were missing, which is argu-
ably a crucial component to integration of any health 
profession.

Understanding the relevant literature using the tax-
onomy helps to orient midwifery as a profession and 

Fig. 1  Network analysis of governance arrangements found in the literature on the roles of midwives in health systems
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supports decision makers (i.e., national ministries of 
health and United Nations agencies), to work towards 
global targets (e.g., Sustainable Development Goals). 
Despite international policy supporting midwifery as an 
autonomous profession to nursing, midwifery is most 
often not autonomously regulated nor appropriately inte-
grated, which is confirmed by our findings [25]. Concepts 
related to legalisation, policies, and procedures which are 
vital to creating midwifery regulatory frameworks were 
missing.

Comparing the value of combining evidence syntheses 
with network analyses to other approaches
There is a growing field in bibliometrics of combining lit-
erature reviews with social network analysis, which have 
been used to analyse citation records to systematically 
describe history, patterns of use, research topics, and col-
laborations among researchers and institutions [26, 27]. 
Bibliometric approaches are varied but provide relatively 
quick automated ways to quantitatively analyse publica-
tions [28]. A limitation is that bibliometric indicators 

can be misinterpreted and conclusions drawn that the 
approach was not intended to measure [28]. Recent uses 
of computational methods using topic modelling may 
allow researchers to classify the substantive focus of a 
large number of research outputs and model relation-
ships within research areas [29]. However, such methods 
still require domain specific knowledge to interpret clas-
sifications and may recover classifications that provide 
little insight into the review’s primary research questions 
[30].

Our approach provides an opportunity to carry out a 
more thorough analysis than that of bibliometric meas-
ures. The main advantage, as opposed to fully auto-
mated approach, is the investment of time and multiple 
independent reviewers to code the documents manually 
based on detailed established taxonomies. Our research 
objective was to create a theoretical framework in an area 
where there is limited understanding. We used the areas 
of expertise of the authors (health systems, health pol-
icy, clinical practice, and political science) to inform the 
selection documents and created theoretical propositions 

Fig. 2  Network analysis of financial arrangements found in the literature on the roles of midwives in health systems
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to guide and code the literature. While this approach is 
more labour intensive, we have increased confidence in 
our data extraction based on theory, which lends tre-
mendous value and conceptual accuracy. Using a bib-
liometrics approach would have likely excluded relevant 
documents, and because we were purposefully drawing 
from a range of literature, we were able to prioritize the 
inclusion of empirical articles, which are the types more 
likely to address health systems.

Our research note outlines the value of combing a 
CIS with a network analysis. Our findings tell us what 
health system arrangements have been explored in the 
literature, how these concepts are related, and identifies 
important areas that are absent. Future research could 
use igraph R package to model the networks, which 
would allow greater options in terms of performance.

The results of the network analysis have real world 
applications in global SRHR. Midwives contributions 
are often limited by lack of professional recognition and 

disempowerment of the profession driven by the inter-
sectionality of gender, sociopolitical, professional, and 
economic factors [11, 31–34]. Our findings highlight the 
core contextual factors that governments can use to best 
leverage the professions’ position in health systems when 
working to improve SRHR and meet global agendas.

The State of the World’s Midwifery 2021 report high-
lights that there is a worldwide shortage of midwives and 
that big investments are needed to meet SRHR needs 
[10]. The report identifies four core strategic areas of 
midwifery that are in need of significant supports: (1) 
health workforce planning, data systems, management, 
and regulatory systems (governance arrangements); (2) 
high-quality educators and midwifery education pro-
grams (governance arrangements); (3) midwifery-led 
service delivery including partnerships, interprofes-
sional care, expanded scopes, and pandemic responsive-
ness (governance, financial, and delivery arrangements); 
and (4) midwifery leadership across all levels of health 

Fig. 3  Network analysis of delivery arrangements found in the literature on the roles of midwives in health systems
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systems (governance and financial arrangements) [10]. 
These strategic investment areas match the conceptual 
gaps identified in the network analysis. Without the 
research evidence to inform action, these barriers to the 
profession meeting its full potential and global SRHR 
health targets will persist.

Limitations
We recognize that search strategy may not have fully cov-
ered the diverse terminology used to refer to midwifery. 
However, we consulted with a librarian to ensure that the 
search strategy was as inclusive as possible.
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