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Abstract: This study analyzes the factors that determine the use of Web 2.0 by
professionals and students (i.e., residents) in the nursing and medical fields in
Colombia when providing health care in the medical centers in which they are
employed. Using correlational-explanatory research, this paper conducted inter-
views of a representative sample of members (n=424) of the studied population
(e=t/-4.8 and 1-0=0.95). The obtained data reveal a low level of use of current-
ly available digital resources despite the high level of self-perception of this use
and a moderately high assessment of the usefulness of these types of resource
while performing professional work. Gender, age, having children, socioeco-
nomic status, training level and the years of experience of the members of the
study population significantly affect the use of Web 2.0 social-level resources
available today. Improve this use and facilitate a change of attitude for it could
simplify meeting their responsibilities within the Colombian health-care system.
Keywords: Web 2.0; eHealth; social networks; Health 2.0; medical informatics.
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Resumen: Tras una década de desarrollo, la aplicacion de soluciones de Salud
2.0 ha comenzado a introducirse en Colombia. La investigacion analiza cuales
son los factores que determinan los procesos de comunicacion en el uso de la
web 2.0 por parte de profesionales y residentes del campo de la enfermeria y la
medicina en Colombia cuando desempefian la atencidn sanitaria en los centros
médicos donde trabajan. Mediante una investigacion de caracter correlacional-
explicativa, se aplicaron encuestas a una muestra representativa de miembros de
la poblacion estudiada con e=+/- 4,8 y 1-0=0,95. Los datos obtenidos permiten
apreciar, entre otros alcances, un bajo nivel de aprovechamiento real de los recur-
sos digitales dispuestos en la actualidad, a pesar del alto nivel de auto-percepcion
sobre dicho aprovechamiento y la valoracion medio-alta, sobre la utilidad de este
tipo de recursos para el ejercicio de sus labores profesionales. Asi mismo, se
aprecia como el género, la edad, la posesion de hijos, el estrato socioeconomico,
el nivel formativo y el tiempo de experiencia de los miembros de la poblacion de
estudio inciden significativamente en el nivel de aprovechamiento de recursos
web 2.0 disponibles en la actualidad a nivel social que pueden facilitar el ejerci-
cio de su funcion dentro del sistema de salud colombiano. Palabras clave: Web
2.0; eSalud; telemedicina; Salud 2.0; Internet; informatica médica.

1. Introduction

The communication systems supported in Information and Communication
Technologies have become an essential tool for development. These facilitate
the creation of more egalitarian and just societies, through diverse fields of
action (Vega, Vico and Rebollo, 2015, Garcia y Gonzalez, 2013).

Online services that are deployed on the Net both under the SaaS (software
as a service) framework and through mobile applications have favored the expo-
nential growth of highly scalable solutions for different contexts and needs.
These open digital services and content have established a disruptive model for
the exchange and production of information on the Web (Garcia y Gértrudix,
2011: 125)

Despite this, there is no doubt that there is still an extraordinary digital divide
that manifests itself in a different form and depth depending on the different
geographic areas of the world. A process that is being studied profusely both by
the Internet Studies and the sociology of stratification (Ragnedda and Muschert,
2013: xvm) and from communication for development (Caffarel y Sendin, 2013;
Garcia y Gonzalez, 2013).

Research on communication networks and developing societies in Latin
America has addressed this process of growth of the knowledge society from
different spheres: socioeconomic (Katz, 2015), inequality generated by the digit-
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al divide (Selva y Rosa, 2015), the evolution of digital media (Barredo-Ibafiez,
2017), or education (Sunkel, Trucco y Espejo, 2014), among many others.

One of the areas that has gained increasing interest is e-health, whose histori-
cal journey from telemedicine to eHealth implies the transition from a model of
technological mediation to a process of active participation (Said et al., 2014:
42). This line of investigation has special relevance for the impact that the actions
in this matter have directly for the citizens (Moreno, Bolivar and Garcia, 2016).

2. Communication and Health 2.0: Theoretical Framework

Despite a substantial number of studies, it remains difficult to establish a stand-
ardized definition of Health 2.0. Hans (2005) compiles 51 definitions for this
term, whereas Cepeda, Meijome and Santillan (2012) and Fernandez (2013)
compile 46.

In any case, there is some consensus on some of the aspects that character-
ize eHealth: a more active interaction between doctors and patients; the crea-
tion of shared knowledge among specialists through interdisciplinary process-
es; the incorporation of open, circular and dynamic communication processes
among the different agents involved in the field of health; the digitization of
procedures and administrative processes, monitoring and electronic registra-
tion of patients; access to more information for self-care and improvement
of health and well-being; or the diversification of services related to care and
medical care.

Researchers, such as Hughes, Joshi and Wareham (2008), Prieto (2010),
Fernandez (2013), Pérez-Manchon (2014) and Van De Belt et al. (2010),
conceive of Health 2.0 as the different behaviors and attitudes that exist
regarding the use of 2.0 tools available on the Internet and mobile devices in
the health field.

The increasing scale of Web 2.0 has caused Health 2.0 to be perceived
as a model of health care in which different actors (i.e., patients, profession-
als, managers, the state, and suppliers) must be actively involved in improv-
ing the quality of life at the social level to provide personalized health care.
This process falls under the mediation of open systems, social networks, and
tool sets that frame Web 2.0 (Fernandez, 2013) and define a digital space that
generates new content consumed from the Internet. This consumption relies
on prosumer conditions (Garcia-Galera and Valdivia, 2014) for users, who, in
these contexts, have greater opportunities for content exchange and collabora-
tion (Carroll and Romano, 2011; Belk, 2013).

The implementation of Web 2.0 in public health enables the following:
health promotion through Internet and Communications Technology (ICT)
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tools and devices, developing mechanisms for the monitoring and control
of disease, the promotion of new training contexts in health education that
target patients and the professionals in charge of the health-care system
(Oliver-Mora and Ifiiguez-Rueda, 2017), better organized health services
and the development of social mechanisms that improve the prevention of
disease and discourage the over-utilization of the health-care system (Prieto,
2010). Something that would also bring with it potential problems, such as:
a lack of sufficient skills among professionals to take advantage of these
tools, incorrect self-diagnosis by patients who consult erroneous or invalid
information and the poor quality of information created by users (Roebuck,
2012; Ojalvo, 2014).

In any case, there is insufficient practical evidence of the application of
2.0 services to demonstrate the potential benefits of Web 2.0 in promoting
Health 2.0, particularly in recognizing the quality and safety of these virtual
tools in exercising and developing actions related to the international health-
care system (Hesse et al., 2011; Buijink, Visser and Marshall, 2013; Tomlin-
son et al., 2013).

3. Methodology

This article is based on a correlational-explanatory study. The study population
included professionals and students (i.e., residents) of the nursing and/or medi-
cal fields in Colombia. In terms of the sampling design, absent any indicators of
the total number of professional and resident students in the health-care sector
in Colombia that would enable the exact size of the universal population to be
defined’, estimation of a sample for infinite or unknown populations was chosen.
The final selection of subjects followed the snowball sampling strategy. This
decision was based on the impossibility of precisely knowing the number, loca-
tion or contact details of the study subjects.

Thus, the final sample consisted of 424 health professionals and students (i.e.,
residents), who represent the universal population (with 1-0=0.95 and e=+/- 4.8)
and were distributed as follows: 177 technical professionals (e.g., nurses), general
practitioners and specialists and 234 resident students in nursing and medical
programs. In terms of information-gathering, the questionnaire designed for our
research purposes was validated in a pilot test. Using a reliability analysis on this

[01] According to Ruiz et al. (2008), the projected number of health-care professionals (i.e., doc-
tors and nurses) at the national level for 2011 was 72,671 and 38,781, respectively. In addi-
tion, in 20086, a total of 161 higher education institutions (HEIs) offered health-care programs
in Colombia, with medical, nursing and therapy degrees being the most frequently offered at
the higher education level in the country, based on this study.
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pilot, it was found that the Cronbach’s alpha associated with the questionnaire
was 0.931, which indicates a high level of internal consistency.

4. Results

Considering the ICT resource usage profile, the scenario described by the data
obtained in this project reveals several health professionals and students with a
low percentage use of software and platforms for contacting peers and patients
and for strengthening teamwork in their professional work. As can be observed
in general, none of the options shown in Table 1 exceeded 20% use by the
surveyed health professionals and students. These results indicate a widespread
scenario of failure to take advantage of the following: the inherent potential of
current technological advances in the Internet and the new generation of equip-
ment and resources available for communicating with peers (e.g., profession-
als and/or students) and patients, access to information and/or knowledge and
strengthening patterns or habits to ensure the promotion of professional coopera-
tion and collaboration for better patient care.

Table 1: Use of ICT resources in professional work (multiple choice questions)

Frequency Percentage

Search engines (Google, Yahoo, Bing) 239 17.0%
Chat and instant messaging (IM) (Messenger, WhatsApp) 232 16.5%
Social networks (Facebook, LinkedIn, Google Plus, Twitter) 196 13.9%
Specialized software (e.g., digital clinical history and information 139 9.9%
systems)

Mobile applications 139 9.9%
Video hosting (YouTube) 129 9.1%
Wikis (Wikipedia, Wikispaces) 97 6.9%
IP Telephony (Skype, Google Hangouts) 86 6.1%
Blogs (Blogger, WordPress) 86 6.1%
Online discussion forums 67 4.8%

Source: The authors.
Note: N=424;n=377
95% confidence level / Sample error +/- 4.8

Regarding the Web 2.0 profile, it is worth noting the contradiction between
the level of self-perception of the professionals and students participating in
this study who consider themselves to be frequent users of this type of resource
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(Table 2) and their actual use of Web 2.0 services. The results indicate that only
two of every 10 respondents made frequent use of these resources. Facebook
(26%), YouTube (20.1%), Google Plus (11.8%) and Twitter (16.6%) were the
social networks that they primarily used.

Table 2: Considered a frequent user of Web 2.0

n Minimum Maximum Mean* Standard deviation
377 1 2 1.18 0.383

Source:  Elaborado por los autores.
Note:  N=424; n=377
95% confidence level / Sample error +/- 4.8
1) Yes / 2) No
*Mode=1

Analysis by level of training identified a strength in the students (i.e., resi-
dents) and medical specialists who mostly consider themselves to be frequent
users of Web 2.0 (95% and 80%, respectively) compared with respondents
with technical training and/or professionals (i.e., nurses and general practi-
tioners) who considered themselves frequent users of Web 2.0 (59% and 63%,
respectively).

Tables 3 and 4 on the impact of Web 2.0 use on professional practice show that
the impact of these tools on health-care work tends to receive a medium-high eval-
uation among the analyzed sample of professionals and students. This outcome
leads us to conclude that whereas there is a relative degree of recognition of the
potential uses and importance of this type of resource, a margin of latent waste
and reticence remains regarding this resource type, at least among the surveyed
professionals and students.

Table 3: Usefulness of Web 2.0 for professional work

n Minimum Maximum Mean* Standard deviation
372 1 5 3.71 1.225

Source:  The authors.
Note: N=424;n=372
95% confidence level / Sample error +/- 4.8
1) Not at all important; 2) Not important; 3) Neither important nor unimportant;
4) Important; 5) Very Important
*Mode=4

Table 4: Importance of Web 2.0 in patient care

n Minimum Maximum Mean* Standard deviation
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369 1 5 3.6612 1.27065

Source:  The authors.
Note: N=424; n=369
95% confidence level / Sample error +/- 4.8
1) Not at all important; 2) Not important; 3) Neither important nor unimportant;
4) Important; 5) Very Important
*Mode=5

To determine the level of Web 2.0 use, an indicator or proxy variable was
created based on a question posed to the study population regarding the differ-
ent uses of this type of resource in their professional work. As a reference, this
indicator used the four factors of interactivity used by Johnson, Bruner and
Kumar (2006) to establish the level of interactivity: reciprocity?, responsive-
ness’, response speed* and non-verbal information’.

Based on the described procedure, the created indicator was categorized
as follows:

— High level (3): Having greater interaction with patients, colleagues,
other professionals, students or personnel in charge.

— Medium level (2): Being informed on general topics.
— Low level (1): Entertainment and leisure.
— Null Level (0): Not used.

Finally, the quartiles shown in Table 5 were used to define the final levels
of the dependent variable ‘Uses of Web 2.0’:

Table 5: Levels of measurement of the dependent variable ‘Uses of Web 2.0’

Q1 69

[02] The capacity of ICT devices or resources to enable mutual action between two or more
individuals.

[03] The perceived level or degree of one’s ability to respond appropriately made possible by the
use of ICT devices or resources to resolve a user’s informational needs.

[04] The ability for immediate response that can be produced using ICT devices or resources.

[05] The capacity of ICT devices or resources to establish multimedia communication processes
for users.
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0 ifitis below Q1
Uses of Web 2.0 = 1 if it is between Q1 and Q2
2 if it is between Q2 and Q3
3 otherwise

Quartile Q2 136
Q3 183

Source: The authors.

The values of the dependent proxy were as follows:

Thus, the proxy variable used as a dependent variable called ‘Use of web
2.0’ took the following values: O=null level, 1=low level, 2=medium level
and 3=high level. Once the procedures for the identification and operation-
alization of a dependent variable that would enable the object proposed in
this procedure to be addressed were created, a correlation analysis between
this variable and the different independent socio-demographic variables was
performed. This process made it possible to identify those variables whose
relationship with the level of ‘Use of Web 2.0’ in professional work was statis-
tically significant.

The only independent variables that were significantly correlated (<0.005)
with the proxy variable developed to measure the level of Web 2.0 use (based
on the interaction of respondents with those digital resources (N=424), with
1-0=0.95% and e=+/- 4.8) were gender (¢=0.003), age (0¢=0.003), having chil-
dren (0=0.000), socioeconomic status (0¢=0.001), level of training (a=0.000),
and years of experience in health care (0=0.001). According to these find-
ings, the surveyed male professionals and students will be more likely to use
this type of digital resource than females. This finding confirms the results
of authors such as Rodriguez, Vila and Freixa (2008), Espinar and Gonzalez
(2009) and Romero (2011) regarding the greater dominance of men with
respect to the use of ICT at a social level, which evidences a pronounced
androcentrism (Anderson, 2007).

Despite the changes in professional practices in the health-care sector
introduced by Web 2.0 (Giustini, 2006), in Colombia, the use of these digital
resources for participatory access to content, information, and knowledge by
women tends to be less than that observed in men. This phenomenon could be
a result of the hierarchization and segregation inherent in health work accord-
ing to the positions and stereotypes related to functions assumed by men and
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women (Carstensen, 2009). This finding contradicts the increase in Internet
use at the social level and the potential impact of such use in leading to a
greater involvement of women in Web 2.0 scenarios (Schonberger, 2008) and
the promotion of Health 2.0. These characteristics were noted by Traver and
Borras (2013), particularly regarding changes in the patient-professional rela-
tionship mediated by the collective intelligence, free access to knowledge and
the active role of all social actors involved in the health-care process (e.g.,
patients, family members and the state).

Similarly, there is a low but statistically significant relationship between
age range and the degree of Web 2.0 use in professional work, with more use
of these resources among the surveyed professionals and students who are in
the young adult age range (20-30 years) compare to those in older age groups
(over 30 years). This finding confirms findings by Prensky (2001), Tapscott
(2009) and Garcia and Gértrudix (2012) regarding the observable differences
between those who consider themselves digital natives or part of the Inter-
net generation and those who have had to adapt to the skills required for the
successful appropriation and use of Web 2.0 in performing the different health
administration and patient management tasks with which they are charged.
Thus, health transformation of the Information Age, in the terms indicated by
Pho and Gay (2013), Wachter (2013) and Mafiez (2013), would only be acces-
sible to young adults because they possess the skills required for tasks such as
patient monitoring and strengthening their professional abilities in technologi-
cally mediated ways because of the early adoption of Web 2.0 services in their
professional practice. The remainder are in a late or delayed adoption process,
according to Rogers (1995).

Another variable for which a low incidence was observed but which was
statistically significant with respect to the usage level of Web 2.0 for profes-
sional tasks is the presence of children in the home. In this case, the level of
Web 2.0 use among those surveyed is greater for those with children.

This reaffirms the role of children as Web 2.0 socialization agents and
literacy educators for the study population. As suggested by Gimeno (2013),
respondents who act as the main protective agents in overseeing their chil-
dren’s development in digital environments must become directly involved in
the technological training process required to accompany their children’s liter-
acy process. This process was characterized by Monereo (2005) as learning to
learn, learning to communicate, learning to collaborate and learning to partici-
pate in social spaces. Thus, the use or increased use of Web 2.0 in professional
work by respondents could be a direct result of the process of rapprochement
with the technological reality that they first encountered through their chil-
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dren, which Gimeno (2013) has termed ‘first-aid kit 2.0°.

Another factor observed regarding the use of Web 2.0 in professional
work is that of socioeconomic status. The data indicate a low direct incidence
between both variables such that lower socio-economic status is associated
with a lower level of using this type of resource. Thus, respondents who stated
that they reside in affluent socio-economic areas demonstrate a more frequent
use of this resource type than those located in less affluent socio-economic
strata in Colombia.

Additionally, the data reveal how resources, such as Web 2.0, that are
essential for promotion, education and intervention in health care (Fernandez,
2013) are being mediated by the digital gaps that occur at a social level in
Colombia. In agreement with findings by Ballesta and Cerezo (2011), Bautista
(2010) and Tirado (2007), the social digital gap also occurs in the health-care
sector. This is particularly the case for what is referred to as the opportunities
for the effective use of Web 2.0 to access knowledge that helps provide better
and more health care. This phenomenon was previously noted by Hargittai
(2002) and Mossberger, Tolbert and Stansbury (2003), who demonstrated the
need to view the digital gap not only in terms of the ability to access Web 2.0
but also in terms of how the studied populations use it.

The training level also has a small but statistically significant impact
on the degree of Web 2.0 use. The higher the level of training is, the more
these resources are used within this group. Thus, the ability to take better
advantage of such resources in the Colombian health-care sector centers on
doctors, whereas the remaining professionals in the health-care system would
be excluded from using the various functions that Web 2.0 could provide with
respect to their development.

This assessment not only helps identify features that affect current Web
2.0 use in the Colombian health-care sector but also establishes conditions that
substantially differ with respect to the use of this resource type in other coun-
tries, such as the United States, Sweden and the United Kingdom (Schmidt,
2012; Signorini, 2011), where Web 2.0 plays a significant role in the promo-
tion for exchange, cooperation and training.

One final feature with a statistically significant effect on the usage level of
Web 2.0 in the professional work of the respondents is years of experience. The
respondents who obtained their degrees more recently demonstrated a greater
use of this type of digital resource. This finding can be explained by the closer
relationship of younger generations with technological advances (Tapscott,
2009) compared with those respondents who obtained their degrees over five
years ago. Not surprisingly, the wide use of Web 2.0 and the subsequent impact
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of that use on the creation of ‘spaces’ for social interaction on the Internet has
occurred since the mid-2000s (Mazur and Richards, 2011; Bernal and Angulo,
2013). Thus, it is the younger individuals who have naturally appropriated these
opportunities and taken advantage of them to access knowledge and strengthen
training and cooperation in the context of Health 2.0 (Cepeda, Meijome and
Santillan, 2012; Mair et al., 2012; Leis and Mayer, 2011).

5. Discussion

Health 2.0 in Colombia is characterized by infrequent and limited usage, in
which the different uses of Web 2.0 described by Prieto (2010), Buijink, Visser
and Marshall (2013) and Tomlinson et al. (2013) and the promotion of digital
systems as a model for health care in this country (Fernandez, 2013) remain
uncertain. These circumstances prevent a discussion of the proper implementa-
tion of Health 2.0 in Colombia, at least from the triple perspective described by
Hesse et al. (2011): increase in participation, data collection and the creation of
a ‘collective intelligence’.

In this study, several of the main factors that would explain the under-
use of Health 2.0 in Colombia were evaluated: gender, age, raising children,
economic status, the digital gap, the training level and the level of experience
of health-care professionals.

The identification of determining factors has reinforced the findings of
Harding (1991), Wajcman (2004) and Carstensen (2009) regarding the nega-
tive impact of hierarchization and segregation in the health-care sector accord-
ing to the different roles played by women and men in this sector despite the
increased participation of women in Web 2.0 (Schonberger, 2008) and the
promotion of Health 2.0 (Traver and Borras, 2013).

The health-care transformation in Colombia mediated by the technolog-
ical advances defined by Pho and Gay (2013) and Wachter (2013) is only
accessible to young adults (20 to 30 years) who have the skills (e.g., for tech-
nology-mediated patient follow-up and technology-mediated strengthening of
professional skills) that result from the early adoption of Web 2.0 in their
professional development.

The presence of children in the home affects the use of Web 2.0 services,
with this use being more frequent for those respondents who were raising chil-
dren. This finding is explained by the involvement of these respondents in the
digital literacy of their children (Gimeno, 2013; Monereo, 2005).

Socioeconomic level is another determining factor. Here, the lower the
socio-economic status is, the lower the level of resource use. This finding
reflects the digital gaps at the social level in Colombia and that these gaps
are reproduced in the context of the health-care system (Ballesta and Cerezo,
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2011; Bautista, 2010), which delays the implementation and effective use of
Health 2.0 solutions to improve the health care of patients.

However, health-care professionals with a higher level of training, partic-
ularly doctors, not only used Web 2.0 more intensively but also were able to
take better advantage of its resources and apply them in their activities within
the Colombian health-care sector. Similarly, recent graduates were more likely
to adopt the technologies that are available to younger generations (Tapscott,
2009) and are more naturally involved in the accompanying digital immersion
scenarios. In addition, it must contemplate the diversity of user profiles that
are part of this new communication model (Garcia and Gértrudix, 2012).
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