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ABSTRACT:

Introduction: Knowledge is a necessary tool for scientific research and progress in any discipline. But
scientific knowledge and information dynamics are not only sustained by individuals but are produced
and maintained by groups of people working in the same environment where links and relationships can
influence the process.

Aim: To analyze the social networks of information source utilization, help/advice for knowledge transfer
and the places where nursing professionals share information.

Method: Analysis of social networks through a validated questionnaire. Professionals from 6 hospital
units were recruited.

Results: 77 professionals participated with a mean age of 42.9 (SD:11.48). Peers were the most
frequently used source of information (76 choices) compared to databases and scientific articles, which
were the least selected (63 choices). Horizontal homophilous networks (professionals with similar
status/interests) are the most frequent for obtaining information on research results (74 choices). The
care unit is the most pointed environment for sharing information (50 choices).

Conclusions: Professionals consider the knowledge of their peers as the main source for obtaining
information on research results. Units with a certain degree of specialization use clinical practice
guidelines and protocols as the main source of information. Nursing professionals use homophilic-
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horizontal networks to obtain information. The work environment in its different settings (unit, office,
meetings) is the most used for sharing information on research results.

Key words: Social Network Analysis; Information sources; Knowledge Management; Nursing;
Evidence-Based Practice; Research utilization.

RESUMEN:

Introduccién: El conocimiento es una herramienta necesaria para la investigacion cientifica y el
progreso de cualquier disciplina. Pero el conocimiento cientifico y las dinamicas de informacién no sélo
estan sostenidas por los individuos, sino que son producidas y mantenidas por grupos de personas que
trabajan en un mismo entorno donde los vinculos y las relaciones pueden influir en el proceso.
Objetivo: Analizar las redes sociales de utilizacién de fuentes de informacién, de ayuda/consejo para
la transferencia de conocimiento y los lugares donde los profesionales de enfermeria comparten
informacion.

Método: Analisis de Redes Sociales a través de un cuestionario validado. Se reclutaron profesionales
de 6 unidades hospitalarias.

Resultados: Participaron 77 profesionales con una edad media de 42,9 (DE:11,48). Los compafieros
son la fuente de informacion mas utilizada (76 elecciones) frente a las bases de datos y articulos
cientificos que son la menos seleccionada (63 elecciones). Las redes homdfilas horizontales
(profesionales con estatus/intereses similares) son las mas frecuentes para obtener informacién sobre
resultados de investigacion (74 elecciones). La unidad asistencial es el entorno mas sefalado para
compartir informacién (50 elecciones).

Conclusiones: Los profesionales consideran el conocimiento de sus compafieros como la principal
fuente para obtener informacion sobre resultados de investigacion. Unidades con determinado grado de
especializacién utilizan guias de practica clinica y protocolos como fuente principal de informacion. Los
profesionales de enfermeria utilizan redes homdfilas-horizontales para obtener informacién. El entorno
laboral en sus diferentes ambitos (unidad, office, reuniones) es el mas utilizado para compartir
informacion sobre resultados de investigacion.

Palabras clave: Andlisis de Redes Sociales; Fuentes de informacién; Gestién del conocimiento;
Enfermeria; Practica basada en la evidencia; Utilizacion de la investigacion

INTRODUCTION

Knowledge, conditioned by information dynamics, is a necessary tool for scientific
research and the progress of any discipline (). Tacit knowledge relates to experience-
based elements that are used for problem solving ®2) and explicit knowledge refers to
formal information obtained through scientific literature and specialised documents,
such as clinical practice guidelines, standardised protocols, scientific journals and
books, among others ().

The underestimation of tacit knowledge, together with the complexity of the care
context of practice, are interrelated as possible causes of the gap between research
results and clinical decision-making. This situation is visible in the refusal of some
professionals to modify their practice when they must incorporate available evidence
that does not relate to their experience. However, tacit knowledge is highly valued
when it comes from experienced professionals ?. On many occasions, nursing
professionals draw on the experience of other professionals to inform their practice
and that experience may or may not be supported by research 4.

Effective knowledge is likely to depend on the combination of a tacit knowledge base,
gained through clinical practice, with scientific or explicit knowledge. Thus, information
sources for decision-making in nursing include both tacit and explicit knowledge .
This reality allows us to affirm that even the most explicit knowledge is not devoid of
tacit knowledge, since its use is carried out in a specific context, linked to ethical and
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moral principles, the individual's own culture and personal experiences 2.

Therefore, research utilisation can be understood as a process in which health
professionals combine explicit, research-based knowledge with tacit, practice-based
knowledge, i.e. both knowledge is brought together for use in the context of their daily
work ©),

On the other hand, for more than 4 decades studies have established the existence of
a great separation between research and clinical practice, which has meant that the
results of research do not contribute to the improvement of care, as would be desirable
in principle ®). This takes place in a context that directly involves the nursing
professional in the use of research. Firstly, because nursing professionals are
increasingly aware of and have access to evidence, and secondly, because the
nursing role is acquiring dimensions never seen before in which research plays a
transcendental role. Proof of this is the designation by the WHO and ICN of 2020 as
the International Year of Nursing, which has given rise to the Nursing Now movement;
focusing on the transcendental position of nursing in the different health scenarios and
the responsibility that it acquires to generate solid evidence that can demonstrate the
impact of care on the health of citizens, individuals, the community, among others ().

But to generate evidence and analyse its impact it is important to understand how
nursing professionals manage scientific knowledge. It should also be borne in mind
that scientific knowledge is not only held by individuals, but is produced and
maintained by groups of people working in the same environment, where the links and
relationships between professionals can influence the process ©:8),

Parcham et al. report that within the healthcare environment, different professional
groups establish different social networks; pointing out how doctors, for example, tend
to create informal horizontal networks, relating to professionals with similar status and
interests; this is the so-called homophily effect, in order to obtain information from
other doctors with more experience in their speciality. On the other hand, they reflect
that nursing professionals tend to establish formal vertical networks, relating to
professionals with different status and interests ). Horizontal networks are more
effective for making use of peer influence, while vertical networks are more effective
for decision approval (1),

Studies that have explored how scientific knowledge is identified, circulated, evaluated
and used in healthcare organisations suggest that before it can contribute to
organisational change initiatives, it must be incorporated into the self-knowledge
constructed and shared by the people who make up the organisation. Knowledge then
depends on its circulation in interpersonal networks, and will be disseminated if these
social links are taken into account and any barriers are identified and overcome ('),

To capture the professional relationships or networks that coexist in healthcare
organisations, a methodology is available to identify the structures of relationships that
are generated during the use of information to influence knowledge: Social Network
Analysis (SNA). SNA draws on theories and techniques to understand how social
relationships influence behaviour (12),

The use of SNA is increasingly present in the health context and its applicability is
wide. Focusing on the field of health education, studies have been published that
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focus on aspects related to the acquisition of healthy lifestyles in the context of peer
interaction. A study conducted in a school setting with adolescents explored the
relationship between socioeconomic status and obesity, analysing peer contact
patterns taking this parameter into account (*3). Along the same lines, the study by
Quiroga et al. focused on adolescent friendship networks and alcohol consumption, to
support the design of preventive strategies taking into account how certain variables
(socioeconomic status, overweight, alcohol consumption, friendship patterns) influence
the formation of social networks that mediate the acquisition of healthy lifestyles (')

In the hospital setting, a study in palliative care used the SNA to explore how the
communication process between nurses, patient and environment unfolds. This made
it possible to understand certain behaviours and to plan strategies for improvement (),
Or studies such as the one conducted by Creswick & Westbrook in which they
explored the advice networks of nursing professionals regarding the use of
medication(16).

Therefore, if we assume that it is a proven fact that health professionals influence the
process of implementation of scientific knowledge in clinical practice, as they form part
of professional subcultures that intervene in the dissemination of ideas and
knowledge('), SNA can help to understand certain phenomena related to the
dissemination and use of evidence in nursing professionals, which have to do with
interpersonal relationships; and with this, to analyse the context in which these
connections and dynamics for obtaining information take place.

The aim of this proposal is to analyse the social networks for the use of information
sources, help or advice for the transfer of knowledge and the places where nursing
professionals share information.

MATERIAL AND METHODS

The scope of the study is the Mostoles University Hospital (Autonomous Community of
Madrid, Spain) during 2018. This hospital centre participated in the Sumamos
Excelencia® scientific evidence implementation project, being the centre with the most
participating units (18),

The study subjects are nursing professionals belonging to six units of this hospital.
Five of them had participated six months earlier in the project described above, but not
the sixth (understand as control unit).

The inclusion criteria for the nursing professionals of the participating units were
permanent professionals on staff related to the care process who had been part of the
Sumamos Excelencia® implementation project; management professionals who
participated in the implementation project and professionals who agreed to participate
in the study. Professionals with temporary contracts of less than 3 months were
excluded.

We started with a stratified probability sampling by units to recruit at least one medical,
one surgical, one critical care and one mixed unit. In the units that participated in the
implementation project, non-probability purposive sampling was performed to include
all professionals who met the criteria. In the case of the control unit, the sampling was
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consecutive non-probability sampling including all the professionals in the unit who
decided to participate once the project had been explained. The sample size was
conditioned by the number of professionals working in the participating units and
participating in the implementation project.

To collect the information, a questionnaire was created and validated (content validity
index) consisting of 7 items plus a set of socio-demographic and professional
variables('9). According to the objective of this proposal, the method of the three items
addressed is presented.

Item 1, validated in Spanish by Escobar Aguilar G et al, deals with the use of research,
according to item 6 of the Estabrooks questionnaire ?%2"), This item generates a mode
2 network, characterised by being formed with two sets of nodes, which allows for
exploring and generating the social network of use of the most common information
sources related to research. Item 2, following the methodology used by Burt and Cross
et al. ?122) explores social networks of help and/or advice for knowledge transfer. It
also results in a mode 2 network, which generates the network of help and/or advice
for knowledge transfer. Item 7 was developed ad hoc for this study to find out the
usual places where information related to research results is shared. As in the
previous items, a mode 2 network is obtained to explore places where research
information is shared.

Participation was facilitated by an online questionnaire, with an initial and a reminder
mailing, to achieve a better response rate.

After the end of the participation period, the collected data were processed, the SNA
method was applied and the graphs were created with the Pajek software to visualise
the dynamics of the group of professionals (3. Each resulting network will be
characterised by the inventory of nodes in each group or mode, the number of
relationships between both modes and the density of the network whose measure
allows us to know the proportion of relationships that occur against the number of
possible relationships. In a mode 2 network, the maximum number of possible
relationships results from multiplying the number of nodes in each set. The resulting
value of the density is a value ranging from 0 to 1, with a value of O identifying a
disconnected network and a value of 1 identifying a network with complete
relationships (?4).

RESULTS

The participation of the six units, Resuscitation, ICU, Oncology, Gynaecology, Delivery
Service and Psychiatry (as control unit) amounted to 77 professionals, which means
an overall participation rate of 71.96%. The socio-demographic profile shows a
participation of 9 men (11.7%) and 68 women (88.3%) with a mean age of 42.9
(SD:11.48). From a professional perspective, 6 people have less than 5 years of
experience (8%), between 6 and 10 years a total of 3 people (4%), between 11 and 20
years 35 participants (45%), between 21 and 30 years 23 of them (30%) and finally 10
people over 30 years (13%). 73 people (95%) were employed in care, compared to 4
professionals in management (5%).
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Figure 1 is a graph in which the participants (77 nodes in grey) and the units with
which they are linked (6 nodes in different colours) are grouped into clusters. In the
Resuscitation unit a response rate of 97% was achieved (33 participants or nodes), in
ICU the rate was 100% (8 nodes), in Oncology the rate was 70% (7 nodes), in
Gynaecology the rate was 90% (9 nodes), in Delivery Service the rate was 34.8% (8
nodes) and in Psychiatry the rate was 54.5% (12 nodes).

Figure 1. Network graph of units and participants.
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Source: own elaboration with Pajek

Information sources to obtain research results

ltem 1 explores the information sources that are used by participants to obtain
information and/or advice on research results. The resulting network, Figure 2, is
made up of two sets. In one of them, the participants (77 nodes in grey); in the other,
the information sources used: peers; databases or scientific articles (DBs); clinical
practice guidelines or protocols (Guidelines); Internet, social networks or websites
(Internet); books; sessions, courses or congresses (Sessions) (6 nodes in red). In turn,
it is also a weighted network. The weighting is the importance that each participant
assigns to each source when deciding how often they use it. The different shades of
grey assigned to the links reflect this weighting, the more intense the grey, the greater
the frequency of use.
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Figure 2. Network of information sources used by participants.
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The relationships between the nodes included in both modes are directional, starting
at the participants and ending at the sources. In this network, 424 relationships
occurred; according to the frequency of use of the source (0 never, 1 rarely or not
used; 2 sometimes, 3 frequently, 4 or 5 always), 38 relationships have a value equal to
0, therefore, sources never used; 88 relationships have a value of 1, then sources
rarely used; and the rest, 336, have a value higher than 1, for the rest of the uses.

The network density is 0.92, a value very close to unity. This is unusual in single-mode
networks, but in this network, it occurs as a consequence of being a question posed so
that all participants would assign a frequency to each source.

Peers was the source with the highest number of choices and the highest weighting,
while the source of bibliographic databases and/or scientific articles was the least
selected as a source of information. The distribution of all the sources consulted with
the responses (descending order), both absolute and weighted, and the average score
resulting from dividing the weighting (3. frequency) by the number of responses, is
shown in Table 1.

Table 1. Information sources consulted: responses, weighted responses 2., and
average score

Sources consulted N answers ) frequency Average score
Partners 76 224 2.95
DB_articles 63 133 2.11
Guidelines and protocols 73 200 2.74
Internet 74 203 2.74
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Books 68 129 1.9
Sessions 70 144 2.06

Considering the participants' units, in both Resuscitation and Psychiatry (control) the
most used source was colleagues and the least used was databases or articles. In the
rest of the units, ICU, Oncology, Delivery Service and Gynaecology, the most used
sources were clinical practice guidelines or protocols and the least used were books,
clinical sessions and databases or articles.

Professional groups as a source of information or for advice

Item 2 explores the groups of professionals consulted for information and/or advice on
research results. This is an item where, in addition to multiple choice and its
assessment, participants have the possibility of adding other units to which
professionals are linked to obtain information and/or advice.

From this item we obtain the network shown in figure 3 with its two modes, where one
includes the participants (77 nodes in grey) and the second includes the professionals
from whom information is obtained (10 in red). The link between the two modes is
weighted and is visualised thanks to the different shades of grey assigned to the links
that reflect this weighting, the greater the intensity of grey, the greater the frequency of
use. The distribution of these values coincides with that expressed for item 1.

Figure 3. Network of professional groups as a source of information.
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Between the two modes, 446 relationships occur, of which 146 have a value equal to 1
(which would be rarely) and the difference, 300, a value different from 1. The last
group mentioned includes those responses in which the participants have not
responded or those that indicate never (in both cases 0).

The density of the network is 0.58, and the value confirms that, among all the
professionals, many of them were not valued on several occasions or were
professionals from whom no information or advice is obtained.
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Compared to them, the professionals from whom information is most frequently
obtained and who are given the highest weighting are the nurses of the same unit.
However, the professional never considered is the unit's supervisors (node of the
second mode isolated in red). Three participants also appear isolated, grey nodes, a
fact that can be interpreted as reflecting the fact that no group of professionals is a
source of information for them. The distribution of all professionals consulted with both
absolute and weighted responses and the average score resulting from dividing the
weighting (3 frequency) by the number of responses is shown in Table 2.

Table 2. Professionals consulted as a source of information: responses, weighted
responses . and average score

Professionals N answers > Average
frequency score
Nurses unit 74 230 3.10
Nurses other unit 48 100 2.08
Doctors unit 63 146 2.32
Doctors another unit 42 76 1.81
Residents unit 59 124 210
Residents other unit 32 54 1.68
Supervisors unit 0 0 0
Supervisors other unit 39 64 1.64
Auxiliary nurses unit 64 141 2.20
Auxiliary nurses other unit 25 40 1.6

When the participants stated that other units were consulted for information and/or
advice, for the profile of doctors in another unit, the Internal Medicine unit (11) was
the most frequent; when it was indicated that other professionals were consulted who
fit the profile of supervisors in other units, ICU supervision was the most frequent
(13); when it was decided to reflect which other professionals were consulted within
the profile of nurses from other units, ICU professionals were the most frequently
consulted (12); when it was indicated that other professionals were consulted within
the profile of auxiliary nurses from other units, again those from the ICU were the
most frequent (6); when it was shown that other professionals were consulted within
the profile of residents from other units, those from the delivery service were the most
frequent (6).

Places where information is shared
Item 7 explores the places or settings where information related to the research results

has been shared, limited to the last 12 months. For this item, participants are asked to
limit their response to 3 choices in order of priority (1st, 2nd or 3rd).
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From it we obtain the network included in figure 4 with its two modes, where the one
mode includes the participants (77 nodes in grey) and the second mode is the places
where sharing takes place (9 in red). The use of the grey scale for the relationships in
this network is not used for the intensities, as they would be expressed in the opposite
direction. The first choices would be less intense and the third choices more intense.
For this reason, they are all displayed with the same intensity.

Figure 4. Network of places where information is shared.
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Source: own elaboration with Pajek

The relationships between the nodes included in both modes are directional, with the
starting point at the participants, considering on this occasion that the maximum
number of choices is 3 and that always as a destination, the places where information
is shared are selected. There were 289 relationships, of which 105 have a value equal
to 1 (first place) and 184 for second and third places.

The density of the network is 0.42, an expected value as a consequence of the
wording of the question, maximum three choices out of all possible places or settings
where information related to the research results has been shared. While the value
should be close to 0.33 density in this network, for those three choices requested out
of nine possible choices. But some participants assigned a position of 1, 2 or 3
simultaneously to more than three sources.

The unit is the most frequently reported first choice for information sharing, followed by
the living room/office and thirdly by team meetings. Table 3 shows the pattern of
participants' choices organised by location.
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Table 3. Places and choices where information is shared

Places 1st choice  2nd choice 3rd choice
Living/Office 17 29 11
Inside the Unit 50 15 6
Team meetings 17 13 20
Cafeteria 2 0 8
Library 2 2 6
Scientific events/meetings 2 4 10
Informal meetings 7 11 18
Social media 4 10 3
Other places outside the 4 2 10

Hospital

Many participants did not assign a seat to certain settings. This was the case for
library (67), hospital cafeteria (67), scientific events/meetings (61), informal meetings
(41), team meetings (27) and nursing office/office (20). For other places outside the
hospital where information was shared, some participants also did not assign posts
(61); when they were assigned, the places identified were outside the hospital or home
on two occasions; specifically, cafeteria, own nutrition practice, informal meeting,
midwifery teaching unit, changing room and other hospitals (La Paz). Something
similar occurs with social networks (Whatsapp, Facebook) as a place to share
information, which also accumulates as a place with a significant absence of post
assignment (54); which is completed with which social network is used and which in
descending order is Whatsapp (8), Facebook (4), Instagram (2) and Twitter (1).

DISCUSSION

Considering that the response rate of the study was 71.96%, studies with the SNA

method obtained sample sizes similar to ours and a response rate between 77-90%
(16,25)

Item 1, which explored the sources of knowledge used by nursing professionals to
obtain information or advice on research results, showed that in the network of this
item, peers were the most chosen source with the highest weighting, while the source
that brings together bibliographic databases and/or scientific articles was the least
selected as a source of information. This network makes visible the hegemony of tacit
knowledge reflected by many authors in the literature 229 In other words, experiential
knowledge continues to be an important source for problem solving; this coincides with
authors who reflect that experience is placed as a priority information resource, being
an indispensable element in the acquisition of expert nursing knowledge 7).

However, if this item is analysed considering the type of unit, other nuances emerge.
Of the 6 units analysed, in 2 (Resuscitation and Psychiatry) the most frequently used
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source was colleagues (tacit or experiential knowledge that may or may not be based
on research), but in the remaining four units (ICU, Oncology, Gynaecology and
Delivery Service) they considered clinical practice guidelines and protocols to be the
most common source of knowledge. This may be related to the degree of
specialisation of certain units in which they work with these information sources based,
in many cases, on research results. In this line, the impact of specialisation (specialists
in training) and advanced practice on the development of evidence-based practice
(EBP) and, therefore, on the use of research by nursing professionals is also being
studied. The level of expertise implicit in these new roles is associated with greater
skills in synthesising and applying research-derived information (28.29),

On the other hand, it is evident that electronic resources that allow immediate access
to scientific information (databases or open access articles) continue to be an
underused source. In this study, the average age of the sample is close to 43 years
old, and it is likely that the lack of training related to access to electronic resources
may be influencing the low choice of this source. This coincides with studies on the
subject, in which the lack of knowledge and skills in the search and evaluation of
published research studies is a barrier to the use of research (21.30),

Item 2 explored the groups of professionals consulted for information and/or advice on
research results. lts network shows how nursing professionals in the unit itself become
the main source of information and/or advice on research results. Then, homophilic
(professionals with similar status and interests) and horizontal (between people with
the same status) networks emerge. Previous studies indicate that nursing
professionals tend to operate in vertical networks ®); this may mean a change in the
importance or prestige given to knowledge from other professional figures, such as
doctors, and focus on colleagues of the same professional category @),

Horizontal networks are more effective at diffusing peer influence and supporting both
knowledge construction and reformulation; vertical networks are more effective at
approving hierarchical decisions. This is reinforced by the fact that unit supervisors
(professionals with different status and interests) were not, in any case, chosen as a
source of information; as networks tend to be vertical and related to authority-based
decisions among nurses with nurses of other status ('9. However, the literature reflects
that nurses in management roles report higher scores on attitudes, knowledge and
skills towards EBP (32),

Adoption of scientific knowledge by individuals is more likely if they are homophilic, i.e.
if they have similar socio-economic, educational, professional, and cultural
backgrounds. Health professionals work within peer groups that share common values
and beliefs, and individual behaviour can be strongly influenced by these elements ©).

Item 7 explored the places or settings in which information related to research results
has been shared, limited to the last 12 months. The unit is the most chosen place to
share information, with the second choice being the office/office and the third choice
being team meetings. This shows that the work environment is the main setting for
information sharing. A SNA study carried out in the context of an evidence
implementation project points to team meetings as an ideal setting for information
sharing, given that the overload of care in the units prevents adequate information
sharing 33,
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Perhaps the age of the sample may influence the lesser choice of places outside the
work environment or the use of social networks to share information related to
research results®4).

As lines of future work, it is important to note that within the field of EBP efforts are
focused on generating evidence on the effectiveness of interventions; however, the
ways in which evidence interacts with clinical experience and professional networks
need to be addressed *3%), Finally, it is important to note that having a control unit in
place allowed us to determine whether being part of an evidence implementation
project can produce the so-called "contagion effect" described by some authors; an
effect whereby the adoption of knowledge can be influenced by the structure of the
network that will adopt it, and includes the characteristics of the knowledge, the actors
and the context 9. It is true that the unit of control has reflected different patterns in
some aspects such as the sources of knowledge used by professionals to obtain
information or advice on research results, but complementary statistical approaches
would be needed to analyse the effect of the variable "type of unit" on the choice of the
different professionals as information sources and the places where it is shared.

CONCLUSIONS

Nursing professionals consider the experiential knowledge of their peers as the
primary source for information/advice on research findings. That expertise may or may
not be supported by research. These professionals create homophilic-horizontal
networks, by drawing on professionals with similar status and interests, from whom
they obtain information and/or advice on research findings. It should be noted that
professionals in management positions within the unit are excluded as a resource for
such information and/or advice.

In units with a certain degree of specialisation, nursing professionals use clinical
practice guidelines and protocols as their main source of information. While databases
and scientific articles remain the least used source.

The physical work environment with its different options (unit, office, or meetings) is
the most widely used for sharing information on research results.
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