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Abstract. Objective: To explore social network analysis (SNA) as an additional
approach to elucidate quantifiable insight from qualitative health-related textual
data. Methods: Key concepts gained from thematic analyses of a set of qualitative
health data obtained from an implementation study was analysed using the Excel
Add-on module NodeXL Results: Our results show that SNA provided useful
visualisation and quantifiable information of the relationship between key concepts
obtained from the thematic analysis. Discussion: SNA is a useful technique for
exploring and analysing qualitative data, particularly when the research interest is
in complex relationships that may exist among a large number of qualitative
variables. In addition to providing a way to visualise the relationship between
concepts, SNA provides metric measures that can be further analysed
quantitatively. Conclusion: The SNA approach allows researchers to explore
deeper relationships that may exist among various variables and enable researchers
to derive potentially a fuller and more complete appreciation and comprehension
of health-related data.
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Introduction
Routinely collected health data or data collection tailored for health-related research
projects contain a reasonably large amount of qualitative data. The approach employed
to analyse qualitative data differ from those used to analyse quantitative data. Based on
established conceptual framework, qualitative data will be analysed using wellestablished qualitative approaches. These approaches include but are not limited to
content analysis, thematic analysis, discourse analysis, and grounded theory [1] to
identify recurring themes. Results of these analyses may lead to the generation of
hypotheses for further research which may be conducted using quantitative methods.
Recent years have seen rapid development in implementation research, particularly
in the field of health-related research. In health-related implementation research, a large
amount of qualitative data is often collected alongside quantitative data. This type of
research often aims to test hypotheses that require some form of quantification of
relationships among different variables including qualitative data. Conventional
qualitative data analytical approaches, in this case, may be limited in achieving the
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research objective. In this circumstance, a different analytical approach should be
explored as a more appropriate alternative to elucidate the dataset and to extract
comprehensive information from the data
Social Network Analysis (SNA) is a data analysis and visualisation technique
initially developed by social scientists to describe relationships and links between people,
and groups [2,3,4]. This analytical technique involves depicting relationships among
individuals or groups visually as well as providing mathematical/ statistical analysis on
these relationships. Based on the concept of nodes (individuals) and links (network
connections), SNA utilises a set of indicators to describe the characteristics of a network
being studied. The two main indicators are network density and centrality [5]. Using
values that range from 0 to 1, network density measures how tight knitted a network is,
with 0 indicates the network is very sparse and 1 indicates a very dense network.
Relationships within a network are quantified using centrality measures. These centrality
measures include measurement of degree, betweenness, and closeness. Degree represents
the number of direct connections an individual node has within the network. It is a
measure of the network activity of specific nodes. Betweenness is a measure of the
importance of each node as a bridge or connection between different parts of the network.
Nodes with high betweenness centrality play an important role in maintaining the
network, as the removal of the nodes with high betweenness centrality would cause the
collapse of a network. Closeness, on the other hand, measures how close each node on
average is to all other nodes in the network.
As an analytical and visualisation technique, SNA has been adopted beyond social
sciences into other disciplines and has been applied in different areas of research. These
include human resource [6], organisational management [7], social media information
flow and digital tourism studies [8,9]. In recent years this analytic technique has been
adopted by computing scientists to develop machine learning algorithms for the
investigation of a variety of topics, such as disease association prediction [10]. In healthrelated research, examples have also been found on the utilisation of SNA in examining
the dynamics of health care professionals’ interactions and communication within the
healthcare system [11].
Despite its growing popularity, little has been identified in the literature of the
employment of SNA as an approach for analysing qualitative data, particularly as a
means for textual analysis with a purpose of visualising and quantifying relationships
among textual data. Using qualitative data collected from an implementation research
study conducted in Spain, this study aims to provide an example of how SNA could be
used as an analytical approach to gain more insight into relationships among qualitative
variables.

1. Methods
1.1 Data Source and Description of the Qualitative Data Set
The data utilised in this analytic study were collected from a previous implementation
study designed to introduce an intervention program for enhancing primary health
practices in community pharmacies in Spain. The intervention program, conducted by an
onsite trainer, involved a series of training workshops for pharmacists to integrate
primary health services in a community pharmacy setting. The project was conducted in
2015-2016 with data collected from pharmacists via a self-reported questionnaire. As
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part of the data collection, both quantitative and qualitative data about the
implementation were obtained from each participating pharmacist. Of particular interest
to this study were data on the responses to two main open-ended questions. One
addressed the main barriers for the implementation of the program in the individual
pharmacy, and the other addressed facilitators of successful program implementation.
Respondents were asked to provide detailed descriptions on their views about barriers
and facilitators. The written text was extracted as complete sentences to be used as raw
data. Collected textual data was then coded according to a list of key concepts established
from a previous implementation of a similar program in pharmacies. In total, 45 key
concepts were identified. A numeric value was then applied to each key concept such
that each number represented a key concept. For example, 1 was the code for
“communication with patients”, 2 the code for “time”, and 3 for “recruitment”, etc. The
key concepts were then extracted and coded from each statement made by the
respondent. Furthermore, most key concepts played a role as a “cause”, and at the same
time they could also be a “result” in the questions on barriers and facilitators. These
coded key concepts formed the data set for the SNA. Ethical approval for the project was
granted by the Human Research Ethics Committee of the Universidad de Granada, Spain.
1.2 Analytical Software
SNA were applied to the data using the NodeXL, an open source addon template of
Microsoft Excel. NodeXL is a project of the Social Media Research Foundation
(https://nodexl.codeplex.com/). This template is designed as a graphic exploration of
network data. Apart from providing a graphical depiction of a network relationship, it
can also provide metric calculation on important SNA parameters, such as degree,
betweenness centrality, and closeness centrality.

2. Results and Discussions
Results obtained from the analysis on the barriers suggested an uneven distribution of
the clustering pattern with a maximum degree of 28 and a minimum of 0 suggesting an
overall moderate level of connections of all nodes with a Graph density of 0.141 (Figure
1). The average betweenness centrality was 38.489 with a maximum value of 374.334
for the key concept of “personal characteristics” indicating that this variable played the
most central role within the whole network. The mean closeness centrality was 0.012
with a maximum value of 0.018 for the key concept of “time”. Since the value
represented a relative measure of closeness of an individual node to all other nodes within
the network, a higher value suggested that the node was closer to other nodes than that
of a node with lower value. This reflected that “time” had the closest relationship with
all other variables in comparison to other variables within the network. Figure 2 depicts
the top five barriers identified in the implementation process and their relationships with
other variables, with heavy dots represent more important variables.
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Figure 1. Social Network Analysis of the relationships among variables for barriers.

Figure 2. The five most common barriers of the implementation process and the relationships with other
variables, with heavy dots representing more important variables.

A similar clustering pattern was identified for facilitators with a maximum degree
of 27 and a minimum of 0. Similar to the barriers, “time” was identified as the most
important variable within the network with the largest betweenness and closeness
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centralities with values of 252.229 and 0.018 respectively. Figure 3 depicts the top five
facilitators of the implementation process and their relationship to other variables
perceived by the respondents.

Figure 3. The five most common facilitators of the implementation process and the relationships with other
variables, with heavy dots representing more important variables.

Combining the results obtained from the SNA on the barriers and facilitators, the variable
“time” seemed to play a central role among all other variables considered. For the
interpretation of this variable within the context of the implementation process, time was
a crucial element or resource. The lack of time was identified as a main barrier for
successful implementation of the intervention program. On the other hand, having
sufficient time facilitated the process that could lead on the excepted outcome.

3. Conclusion and Potential Implications
SNA is a useful technique for exploring and analysing qualitative data, particularly when
the research focuses on the multiple and complex relationships among a large number of
qualitative variables. The advantages of the SNA are the possibility of visualising the
data as well as obtaining metric calculation on some relationship measures that can be
further analysed quantitatively. SNA also enables management and analysis of large
amounts of textual data often collected in a healthcare setting. An additional advantage
of this approach is the visualisation of complex relationships among a large number of
variables. These relationships may not be easily elucidated with some of the commonly
utilised quantitative analytical approaches such as regression modelling. This approach
allows researchers to explore the deeper relationships among various variables, and
potentially a fuller and more complete appreciation and comprehension of health-related
data.
As an analytical approach of qualitative data there are also some limitations that are
common to other qualitative analytical approaches. One particular limitation worth
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mentioning is that an important aspect of the approach is based on an interpretative
process by the researcher. For example, during the extraction and coding process of the
textual data, and the conversion of the raw textual data into meaningful themes or
concepts, such as culture, climate, etc., it is inevitable that the researcher could have a
chance to infuse his/her interpretation into the data. During these processes, systematic
biases could be introduced. To safe guard the validity of the resulting data for the SNA,
it would be prudent to put in place a process, such as the use of multiple data extractors
with proven inter-rater validity, to ensure the quality of data as well as the final results
obtained from the SNA.
Another point worth mentioning is that, although the SNA approach plays an
important role in the current study by adding much value to a quantitative self-reported
survey, it was not in the original study design. The SNA is only supplementing the
quantitative data by adding more information to the interpretation of results obtained
from quantitative data analyses. To allow the SNA approach to fully demonstrate its
usefulness in health-related data analysis, it is important to consider incorporating all
elements of a good SNA and qualitative research approach (if appropriate) in the original
study design.
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