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Abstract

Background: The aim of the study presented in this article is to analyse the discriminant factors that have an
influence on the use of communities of practice by primary and specialist healthcare professionals (physicians and
nurses) for information sharing. Obtaining evidence from an ex-ante analysis to determine what factors explain
healthcare professionals’ clinical community of practice use allows aspects of its use to be identified.

Methods: A theoretical model based on a modified technology acceptance model was used as the analysis tool,
and a discriminant analysis was performed. An ad-hoc questionnaire was designed and sent to a study population
of 357 professionals from the Badalona-Sant Adrià de Besòs Primary Care Service in Catalonia, Spain, which includes
nine primary care centres and three specialist care centres. The study sample was formed by the 166 healthcare
professionals who responded.

Results: The results revealed three main drivers for engagement in a CoP: First, for the whole sample, perceived
usefulness for reducing costs associated with clinical practice was the factor with the greatest discriminant power
that distinguished between users and non-users, followed by perceived usefulness for improving clinical practice
quality, and lastly habitual social media website and application use. Turning to the two sub-samples of healthcare
professions (physicians and nurses, respectively), we saw that the usefulness stemming from community of practice
use changed. There were differences in the levels of motivation of healthcare professionals with regards to their
engagement with CoP. While perceived usefulness for reducing costs associated with clinical practice was the main
factor for the physicians, perceived usefulness of the Web 2.0 platform use for communication for improving clinical
practice quality and perceived ease of use were the main factors for the nurses.

Conclusions: In the context of communities of practice, the perception of usefulness of Web 2.0 platform use for
communication is determined by organisational, technological and social factors. Specifically, the position that
professionals have within the healthcare structure and particularly the closer healthcare professionals’ activity is to
patients and their professional experience of using social networks and ICTs are crucial to explaining the use of
such platforms. Public policies promoting Web 2.0 platform use for communication should therefore go beyond
the purely technological dimension and consider other professional and social determinants.
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Background
In the current context of healthcare spending contain-
ment, the role of primary care (PC) is fundamental in pre-
venting unnecessary referrals and reducing waiting lists
[1–3], and experiencing long term conditions that are
often complex with multiple co-morbidities. However, a
characteristic feature of PC surgeries is that they have to
attend to a high number of patients suffering from many
different health problems, whose clinical complexity is
considerable [3–6]. This means that healthcare profes-
sionals have to deal with several aspects at once, which
may raise a multitude of issues in day-to-day clinical prac-
tice [7–10] that require an effective system to search for
information and solve problems [11, 12].
Clinical sessions and individual conversations (in per-

son and over the phone), together with specialist care,
are options that allow such issues to be resolved. Given
that the health system is at saturation point, communi-
cation between PC and specialist care is not easy, quick
or effective, and it leads to many referrals to specialist
care (hospitalisation or specialist outpatient consulta-
tions) that generally entail excessive delays for appoint-
ments [10, 13].
For some time now, several approaches that draw on

the advantages that telemedicine offers with regard to
improving communication between PC and specialist
care have been tried out [14, 15], with significant bene-
fits in terms of efficiency, cost-effectiveness and im-
proved medical care [16]. Other studies that have
assessed healthcare professionals’ levels of satisfaction
with the use of different telemedicine tools applied to
communication have shown a high degree of confi-
dence in terms of improved medical care and use of
time [17–19]. Newer still is the creation of communi-
ties of practice (CoP) in the field of healthcare. These
are described as a group of people who share an inter-
est in a domain of human endeavour and engage in
collective learning that creates bonds among them,
sharing knowledge and solving problems in the process
[20], and giving healthcare professionals working at dif-
ferent levels of care the chance to collaboratively build
knowledge [21, 22]. These virtual communities have
not only proven capable of solving problems in a much
simpler way, but also of improving the functioning of
organisations by generating the kind of tacit knowledge
that emerges from interactions among colleagues [23].
In order to understand the effects of clinical CoPs use

on health outcomes, it is crucial to analyse the prior
step, that is to say, to perform an ex-ante analysis to de-
termine what factors explain physicians’ clinical Com-
munities of Practice use. Obtaining and comparing this
evidence represents an important contribution to the lit-
erature, in the sense that it will allow the determinants
of clinical CoPs use to be evaluated.

The aim of this article is to analyse the discriminant fac-
tors that have an influence on the use of CoPs by PC and
specialist healthcare professionals (physicians and nurses)
for information sharing. To that end, it presents the use of
the Web 2.0 Platform for Communication between PC and
specialist care called ECOPIH, from the acronym in the
Catalan language of “Eina de Comunicació Online entre
Primària i Hospitalària” (“Online Communication Tool be-
tween Primary and Hospital Care” in English). It is a clinical
CoP that includes healthcare professionals from PC centres
and specialists from several hospitals in Badalona and Sant
Adrià de Besòs (two cities in the Barcelona metropolitan
area, Spain) and allows online interaction and communica-
tion among healthcare professionals from primary and spe-
cialist care to seek advice on clinical cases [24].

Methods
Hypothesis and model
The technology acceptance model (TAM) is the theoret-
ical proposal most widely applied to research into the
acceptance of new information technologies in the pro-
fessional sphere [25–31]. In particular, the model has the
capacity to robustly explain variance in the intention to
use information and communication technologies (ICTs)
and ICT use behaviour, taking into account the individ-
ual’s perceptions of technology. Specifically, in the ori-
ginal model proposed at the end of 1980, these are [1]
perceived usefulness and [2] perceived ease of use [32, 33].
According to Davis, perceived usefulness refers to the
extent to which a person believes that using a particular
system will improve his or her performance at work.
Whereas perceived ease of use refers to the extent to
which a person believes that using a particular system
will render the effort to perform his or her tasks less ar-
duous [25–28]. However, some studies conducted in
the field of healthcare have shown that Information and
Communication Technologies use has a two-fold useful-
ness. Firstly, it improves clinical practice quality [34, 35],
and secondly, it reduces the economic, time and human
costs associated with clinical practice [36, 37]. Thus, we
propose the following hypothesis in relation to the influ-
ence that perceived usefulness has on use:

H1. The perceived usefulness of ECOPIH has an
influence on the healthcare professional’s intention to
use it.

H1.1. The perception of improved clinical practice
quality has an influence on the healthcare
professional’s ECOPIH use.

H1.2. The perception of reduced costs associated with
clinical practice has an influence on the healthcare
professional’s ECOPIH use.
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Regarding the second variable, the TAM shows how
the perceived ease of use of ICTs has a two-fold effect
on the individual. Firstly, a greater intention to use tech-
nology; and secondly, greater perceived usefulness of it.
In this respect, Davis et al. [26] argued that improved
ease of use could be instrumental in contributing to an
increase in medical professionals’ efficiency. In this re-
spect, the second hypothesis proposed is related to the
influence of the ease of use of ECOPIH, and it is estab-
lished in the following terms:

H2. The perceived ease of use of ECOPIH in clinical
practice has an influence on the healthcare
professional’s use of it.

Despite its widespread acceptance, this model has a
series of limitations that mainly stem from the fact that
it does not take the influence of other types of variables
into account. Bagozzi [38] and Venkatesh et al. [39]
underscored the need to increase the explanatory power
of this model by incorporating additional variables. Ac-
cording to Davis, identifying variables like these in the
TAM can increase the explanatory power of the system
users’ acceptance [27, 40]. This is particularly important
to the development of TAMs in the field of healthcare,
where the consideration of variables relating to informa-
tion security and protection constitutes one of the main
incentives for or barriers to technology acceptance
[30, 40–42]. In this respect, the third hypothesis is
proposed in the following terms:

H3. The perception of information security and
confidentiality offered by ECOPIH use has an
influence on the healthcare professional’s use of it.

Finally, it should be noted that healthcare professionals
use ICTs in their professional and personal lives. As ICT
users, they may have their preferences when it comes to
using different digital devices and applications in their pro-
fessional and personal lives. In this respect, social aspects
[43] play a role in defining the ICT user profile, as do other
circumstantial variables such as experience and training
[44]. The development of mixed-approach models com-
prising elements that refer to both the user profile and to
technology, such as Parasuraman’s theory of technology
readiness (TR) [45], allowed us to consider the need to in-
corporate elements that refer to the user profile and the
user’s relationship with ICTs. That is why we incorporated
the healthcare professional’s ICT user profile as an ex-
planatory factor of his or her intention to use Information
and Communication Technologies at an advanced level in
his or her usual practice. In this respect, we propose the
following hypothesis in relation to the influence of the
healthcare professional’s profile as an individual:

H4. The ICT user profile of the healthcare
professional’s – as an individual, in his or her
personal life – has an influence on ECOPIH use.

H4.1. The use of different mobile devices has an
influence on ECOPIH use.

H4.2. The use of different social media websites and
applications has an influence on ECOPIH use.

Figure 1 summarises the variables that foster ECOPIH
use by the healthcare professionals (Fig. 1).

Data collection, empirical methodology and validation
As mentioned previously, this study assesses the Web
2.0 Platform for Communication between PC and spe-
cialist care (ECOPIH). It is a clinical CoP that uses the
e-Catalunya platform (http://ecatalunya.gencat.cat) as its
content management system. It enables users to share
information quickly and easily due to its numerous ap-
plications, incremental deployment options and easy in-
tegration into well-known environments. A series of
sub-groups have been created on the system (one for
each active specialty). The following tools are available
within each group: i) a forum where queries about clin-
ical cases are raised for consultation; ii) a document re-
pository and an image repository; iii) a blog where news
that people want to share is published; iv) a calendar
and a tool for online document editing [44]. The forum
rules of use include respect for the confidentiality of the
patient and the identification of the healthcare profes-
sional involved. Posts are not moderated prior to publi-
cation, though they are reviewed to ensure that they
comply with the rules. The platform has a notification
system that allows members to receive daily, weekly or
monthly e-mails, containing updates on news available
on ECOPIH [24].
The research presented in this article is the result of a

collaboration between the Badalona-Sant Adrià de Besòs

Fig. 1 Intention to use ECOPIH TAM
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Primary Care Service (PCS) in Catalonia, Spain, and
the Open University of Catalonia (UOC), Spain. The
Badalona-Sant Adrià de Besòs PCS includes nine PC
centres and three specialist care centres: Germans Trias i
Pujol University Hospital, Badalona Municipal Hospital
and the Barcelonès Nord International Health Unit, with a
total of 624 healthcare professionals. These centres serve
227,151 inhabitants.
The data collection instrument used was an anonym-

ous survey that included a combination of open and
closed questions. The questionnaire was designed collab-
oratively by both organisations, and it was divided into
three sections: 1) sociodemographic and professional
background; b) access to and use of ICTs in professional
and personal settings; and c) perceptions and use of
ECOPIH. Two versions of the questionnaire were pro-
duced; one for PC professionals and another for special-
ist healthcare professionals. The questionnaires were
anonymous and optional, and potential respondents
were informed about the scientific objectives pursued
and the confidentiality of data obtained.
An invitation to complete the questionnaire was sent

by e-mail to 357 healthcare professionals bound by com-
mon practice in caring for the population of Badalona-
Sant Adrià de Besòs PCS and who were regular users of
ECOPIH. Among the 357 were 66 supply staff and resi-
dent physicians, and 89 specialist professionals could
freely send the questionnaire to other colleagues. The
questionnaire was completed by a total of 166 healthcare
professionals, who formed the study sample and deter-
mined the overall response rate, which was 46.4 %,
slightly lower than half of the eligible study population.
The high response rate reflected by this percentage en-
sured that the sample was representative of the ECOPIH
community population. This was also confirmed after
analysing the sociodemographic profile of the individuals
comprising the sample (see Table 2).
Likewise, the finite size of the population meant that it

was possible to work with low margins of error (+5.6 %,
95 % confidence level), thus allowing the results ob-
tained to be extrapolated.
The fieldwork was carried out between 1 December

2011 and 31 January 2012. Table 1 shows the study spec-
ifications. Table 2 shows the variables used in the study.

The model described in section 1 presents the profes-
sional use of ECOPIH as a dependent variable. The rest
of the model’s variables are explanatory and act as inde-
pendent variables in the model (see Table 2). It should
be noted that the two variables used to measure per-
ceived usefulness – Perceived usefulness for improving
clinical practice quality, and Perceived usefulness for re-
ducing costs – were obtained from principal component
analysis. The multidimensional nature of these variables
suggested that exploratory factor analysis (EFA) should be
performed to calculate them. EFA is a data dimensionality
reduction technique. Starting with the analysis of a set of
original variables, it seeks to determine the smallest num-
ber of dimensions capable of explaining the maximum
amount of information contained in the data [46].
In order to extract the factor dimensions, nine vari-

ables were considered in total. Each of them was related
to the healthcare professionals’ perceived benefits of
using ECOPIH. In particular, some of these variables
refer to the benefits relative to quality improvement,
while others are relative to the cost reduction that ECO-
PIH can offer its users. The variable Perceived usefulness
of ECOPIH has two dimensions: Perceived usefulness for
improving clinical practice quality, and Perceived useful-
ness for reducing costs. Both dimensions were obtained
using principal component factor analysis. By conduct-
ing a set of statistical tests, we were able to establish the
suitability of the analysis, as well as the reliability of the
scale. All the variables of the correlation matrix showed
high correlations and the value of their determinant was
0.041. The Kaisser-Meyer-Olkin index value was 0.924
and Bartlett’s test of sphericity value was 1983.717, with
a significance of 0.000. This analysis explained 86.846 %
of the variance, and Cronbach’s alpha values were higher
than 0.81 in all the scales. According to Nunnally [47], this
indicator must have values higher than 0.7 in general, and
0.6 in the case of new scales. Thus, it is possible to assume
that the scales used were reliable. Additionally, the content
and construct scales’ discriminant, convergent and nomo-
logical validity were also addressed. With regard to the
content, the scales were developed following a major re-
view of the literature (Table 3).
The results obtained from the data analysis are shown in

the following sections. In order to establish the healthcare
professional’s profile, univariate analyses were performed
on the different sociodemographic and ICT use variables
for the selected sample. In addition, in order to identify
the discriminant variables of ECOPIH use for the sample
as a whole and for the sub-samples (physicians and nurses,
respectively), discriminant analysis was performed.

Ethics
The ECOPIH project has been reviewed and approved
by the Ethics Committee and Clinical Research of the

Table 1 Study specifications

Universe

Universe 357 healthcare professionals

Sample 166

Margin of error 5.6 % (p = q) 95 % confidence level

Data collection method Questionnaire

Sampling method Random

Fieldwork December 2011
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Primary Care Research Institute IDIAP Jordi Gol
(Barcelona, Spain) [24].
The ECOPIH project follows the national regulation

(Spanish Law 14/2007, 3rd July, Biomedical Research)
and International regulations for ethical issues (Helsinky
and Tokio declarations). The features of the intervention
exclude the study to meet the national regulations for clin-
ical trials. On the other hand, confidentiality is guaranteed
under the Personal Data Protection Law (15/1999, 13th
December).
All Participants were informed about the research ob-

jectives before completing the questionnaire. Further-
more, it was also specified that the information obtained
would be used for further research purposes. By com-
pleting this questionnaire, participants were giving their
implied consent to participate in the study.
From ECOPIH platform is not possible to access the

medical history of patients.

Results
Healthcare professional sociodemographic profile
The sample comprised a total of 166 healthcare profes-
sionals. Of these, 65.6 % were physicians, as shown in
Table 3. Regarding gender, 68.1 % were female. Based on
professional profile (physician versus nurse), we found
that these percentages differed; just over half of the phy-
sicians (56.9 %) were female whereas the large majority
of nurses (89.5 %) were female (see Table 4).
Most professionals had many years of work experience

as 56 % of the sample were over 45 years of age. Based

Table 2 Variables used in the study

Model variable

ECOPIH use The healthcare professional uses ECOPIH. Dichotomous variable,
where 0 = no and 1 = yes.

Perceived usefulness of
ECOPIH

Perceived usefulness for improving
clinical
practice quality (PU1)

Metric variable obtained from a principal component analysis
(see Table 3) determining the extent to which the healthcare
professionals perceived that ECOPIH use improved clinical practice quality.

Perceived usefulness for reducing
costs (PU2)

Metric variable obtained from a principal component analysis
(see Table 3) determining the extent to which the healthcare
professionals perceived that ECOPIH use reduced clinical practice
costs (in time and effort invested in getting hold of information).

Perceived ease of use of ECOPIH Variable measured on a 5-point Likert scale indicating the healthcare
professionals’ perceived ease of use of ECOPIH.

Security and confidentiality Variable measured on a 5-point Likert scale indicating the level of
patient data security and confidentiality that ECOPIH has.

Healthcare professional profile Dichotomous variable indicating the individual’s professional profile.
1 = physician and 0 = nurse.

Ict user profile Mobile device use Categorical variable indicating the extent to which the ICT user
uses different types of mobile device. 1 = low, 2 =medium, 3 = high,
4 = advanced.

Social media website and application use Categorical variable indicating the extent to which the ICT user
uses social media technologies (access to social networks). 1 = low,
2 =medium, 3 = high, 4 = advanced.

Professional specialization level Dichotomous variable indicating professional specialisation level
in the healthcare sector. 0 = nurse, 1 = physician.

Table 3 Factor analysis results. Perceived usefulness of ECOPIH

Improved quality Reduced costs

ECOPIH allows the number of
referrals to be reduced

0.950

ECOPIH allows the quality of
referrals to be improved

0.967

ECOPIH allows patient care to
be improved

0.958

ECOPIH improves communication
between levels of care

0.921

The platform that ECOPIH uses
(e-Catalunya platform) is
satisfactory in terms of displaying
information.

0.891

The time it takes to get answers
to my queries on ECOPIH is satisfactory
for my needs

0.831

The quality of ECOPIH content is good 0.911

Access to specialists to consult on
particular cases is easy

0.891

The ability to look up old cases for
resolving new issues is useful

0.912

Eigenvalue 3.602 1.938

Variance explained 68.769 18.077

Cronbach’s alpha 0.963 0.932
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on professional profile, these percentages did not signifi-
cantly differ; 52.3 % of the physicians were in this age
segment whereas 63.2 % of the nurses were in this age
segment. It should be noted that 31.6 % of the nurses
were in the over-55 age segment whereas 22 % of the
physicians were in the under-35 age segment. Finally,
the vast majority of both physicians (79.8 %) and nurses
(93 %) worked in PC.
Overall mobile devise use among the study population

ranged from medium to high, with physicians tending to
have slightly higher use that nurses, who tended to be
medium to high; this segment accounted for 68 % of the
sample. The physicians’ use of them also tended to be
medium to high, with 70.7 % of the sample concentrated
in this segment. In contrast, the nurses’ use of them was
medium to low, with 63.7 % of the total.
Finally, regarding social media website and application

use, no significant differences were found between the
general sample and the two sub-samples. In all cases,use
was medium, varying between 57.1 % for nurses and
59.8 % for physicians.

Discriminant factors of ECOPIH use
The results presented in the previous section highlight
the existence of differences as regards technology use by
the different healthcare professional profiles. In order to
find out whether this tendency was repeated in relation
to the level of ECOPIH use, a Chi-square analysis was
performed. The results obtained show that, of the total
sample of 166 individuals, only 47 % used ECOPIH. It
was also found that, between the samples of physicians
and nurses, there were significant differences in relation

to the level of ECOPIH use (Chi-square = 6.458, sig.
0.008). Thus, 33.3 % of the nurses (19 individuals) com-
pared to 54.1 % of the physicians (59 individuals) ac-
knowledged using ECOPIH.
In order to identify the discriminant variables of ECOPIH

use, both for the whole sample and the two sub-samples
(physicians and nurses, respectively), a discriminant analysis
was performed. Discriminant analysis is a multivariate stat-
istical technique used when the dependent variable is cat-
egorical or nominal, and the independent variables are
either metric or non-metric. The aim of this technique is to
describe significant differences (if they exist) between g
groups of objects (g > 1), on which p variables are observed
(discriminant variables). To be more precise, the means of
p classificatory variables are compared and described
through the g groups defined by the dependent variable. As
a result, this technique obtains the so-called discriminant
function, which shows a linear combination of the inde-
pendent variables that better discriminates between the
groups defined a priori. Discrimination is performed by es-
tablishing the weightings of the theoretical value for each
variable so as to maximise inter-group variance and minim-
ise intra-group variance [48].
The small sample size and the relative newness of the

platform prompted the use of an exploratory technique,
which discriminant analysis is. The ultimate objective of
discriminant analysis is to find the linear combination of
independent variables that best distinguishes between
several groups. The calculated discriminant function en-
ables the probability of correctly classifying the individ-
uals into one group or another to be increased [49].
Likewise, we also analysed the discriminant power of

Table 4 Descriptive statistics of the sample

Sample Physicians Nurses

166 109 57

Gender Female 113 (68.1 %) 62 (56.9 %) 51 (89.5 %)

Male 53 (31.9 %) 47 (43.1 %) 6 (10.5 %)

Age 20–35 years 31 (18.7 %) 24 (22.0 %) 7 (12.3 %)

35–45 years 42 (25.3 %) 28 (25.7 %) 14 (24.6 %)

45–55 years 52 (31.3 %) 34 (31.2 %) 18 (31.6 %)

>55 years 41 (24.7 %) 23 (21.1 %) 18 (31.6 %)

Place of work Primary Care 140 (84.3 %) 87 (79.8 %) 53 (93.0 %)

Specialist Care 26 (15,7 %) 22 (20,2 %) 4 (7 %)

Mobile device use Low 42 (25.3 %) 24 (22.0 %) 18 (31.6 %)

Medium 62 (37.3 %) 38 (34.9 %) 24 (42.1 %)

High 51 (30.7 %) 39 (35.8 %) 12 (21.1 %)

Advanced 11 (6.6 %) 8 (7.3 %) 3 (5.3 %)

Social media website and application use Low 63 (38.0 %) 42 (38.3 %) 21 (37.5 %)

Medium 98 (58.9 %) 65 (59.8 %) 32 (57.1 %)

High 5 (3.1 %) 2 (1.9 %) 4 (5.4 %)
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each factor, taking into account the role of the health-
care professional: physician vs. nurse.
Table 5 shows the goodness-of-fit and explanatory

power statistics of the discriminant analyses performed
for the whole sample and the two sub-samples, and the
standardised coefficients of the calculated discriminant
functions. The goodness of fit of the models was con-
firmed by the values and levels of significance reached
by Box’s M test and the Chi-square statistic. Likewise, the
eigenvalues of the discriminant functions were high, as
were the canonical correlation values, thus indicating that
the calculated function had high discriminant power.
Regarding the whole sample, we can see that the two

dimensions making up perceived usefulness discriminate
between the healthcare professionals that use the plat-
form and those who do not. Specifically, perceived use-
fulness for reducing costs associated with clinical
practice is the factor with the greatest discriminant
power (β = 0.547). In descending order of importance, it
is followed by perceived usefulness for improving clinical
practice quality (β = 0.476), and lastly by habitual social
media website and application use, which is also a factor
that makes a greater contribution to the discriminant
function, with a coefficient of β = 0.237. Thus, through
both the high level of significance (99 %) as the value of
β coefficients obtained by the variables perceived useful-
ness for improving clinical practice quality and perceived
usefulness for reducing cost, it is possible to conclude
that hypothesis H1 was confirmed. In addition, taking
into account the result for the variable social media web-
site and application use, it is possible to conclude that hy-
pothesis H4.2 was confirmed. Finally, given the lack of
significance of the results obtained, the rest of the hypoth-
eses proposed in the theoretical model were rejected.
If we turn to the two sub-samples of healthcare pro-

fessions, we can see that the usefulness stemming from
ECOPIH use changes. Thus, for the physicians, per-
ceived usefulness for reducing costs associated with

clinical practice is the main factor when it comes to
discriminating between using or not using the platform
(β = 0.943). For the nurses, however, it is the perceived
usefulness of the platform for improving clinical prac-
tice quality that ranks highest, and the one that has the
biggest influence on their decision to use it (β = 0.523).
Taking into account the values obtained for the vari-
ables perceived usefulness for reducing cost and social
media website and applications, it is possible to con-
clude that hypotheses H1.2 and H4.2 were confirmed
for the physicians.
Also in the case of the nurses, the factor that has greater

discriminant power is perceived ease of use (β = 0.542).
For the physicians, however, habitual social media website
and application use is the second factor with discriminant
power within the function (β = 0.304). Taking into account
the values obtained for the variables perceived usefulness
for improving clinical practice quality and perceived ease
of use, and its high degree of significance, it is possible to
conclude that hypotheses H1.2 and H4.2 were confirmed
for the physicians.
To sum up, Table 6 shows the accepted and rejected

hypotheses for each of the samples.

Discussion
The research revealed three main results. First, for the
whole sample, the main discriminant factor that distin-
guished between ECOPIH users and non-users was the
perception of reduced costs associated with clinical
practice. It was followed by the healthcare profes-
sional’s perception of usefulness for improving clinical
practice quality. Finally, habitual social media website
and application use completes the configuration of the
discriminant factors of ECOPIH use. These results sug-
gest that the discriminant factors associated with or-
ganisational dynamics (reduced costs), clinical activity
outcomes (improved quality) and with technology use
are those that have the greatest influence on the

Table 5 Standardised coefficients of the discriminant function

Whole sample function Physician sample function Nurse sample function

Perceived usefulness for improving clinical practice quality 0.476*** 0.523***

Perceived usefulness for reducing costs 0.547*** 0.943*** -

Perceived ease of use - - 0.542***

Security and confidentiality - - -

Mobile device use - - -

Social media website and application use 0.237*** 0.304*** -

Box’s M 46.720 (0.000) 26.227 (0.000) 25.74 (0.000)

Chi-square 104.974 (0.000) 53.835 (0.000) 55.394 (0.000)

Eigenvalue 0.908 0.662 0.648

Canonical correlation 0.690 0.631 0.626

***p = 0.000
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healthcare professionals’ decision to use the platform.
In this respect, it is important to note the importance
of considering personal, organisational and outcome el-
ements to foster ICT use in the field of healthcare.
Second, the results obtained from the discriminant

analysis are clearly differentiated for the two sub-
samples (physicians and nurses, respectively). For the
physicians, the main discriminant factor was their per-
ception of reduced costs brought about by using ECO-
PIH. For the nurses, however, the discrimination
resulted from their perceptions of improved clinical
practice quality and of the platform’s ease of use. As
the TAM suggests, the statistical significance of these
two discriminant factors refers to the importance of the
perception of usefulness and ease of use when the use
of a technology needs to be explained [32, 33]. On the
other hand, this distinct discriminant orientation is
probably the result of a different approach to using the
platform, as a consequence of a care service provision
that is also different. The physicians, with greater stra-
tegic and organisational responsibilities within the
healthcare centres, see ECOPIH as a useful platform in
the decision-making and cost-reduction process at a
time of evident difficulties for the health system. In
contrast, the nurses, whose approach to care is more
pragmatic, rate the platform’s improved clinical practice
quality and ease of use dimensions more highly.
Finally, habitual social media website and application

use is of secondary importance in the configuration of
the discriminant factors of ECOPIH use by the physi-
cians. Although some physicians seem to be reluctant to
move into social network applications, new models for
staying abreast of and sharing medical knowledge with
other physicians is needed due to the vast amount of
medical knowledge required for patient care in PC fields
[50]. It is, therefore, reasonable to assume that physi-
cians are increasingly seeking alternatives for sharing in-
formation, and clinical VCoPs could provide an efficient
and effective means of achieving this.
In most of the studies published to date, teleconsultation

and data transfer is limited to Primary Care physicians

and specialists without including other healthcare profes-
sionals, but our study provides new evidence because it
finds that this perception of usefulness varies depending
on the professional group analysed.
The research presented here has a number of limitations,

particularly sample size, the constructs and indicators
used, and the lack of a longer time series. Nevertheless,
given the importance to the healthcare system of using
Web 2.0 communication platforms like this one, and
the availability of data for a group of professionals, it
brings new evidence to the debate. Recommendations
for future study therefore include increasing sample
size, extending the analysis and incorporating new ex-
planatory dimensions.

Conclusions
In the context of communities of practice, two substantive
conclusions can be drawn from this work. First of all, the
perception of usefulness of Web 2.0 platform use for com-
munication between primary and specialist healthcare
professionals in the integration across primary and hos-
pital care is determined by organisational, technological
and social factors. Specifically, the position that profes-
sionals have within the healthcare structure and particu-
larly the closer healthcare professionals’ activity is to
patients and their professional experience of using social
networks and ICTs are crucial to explaining the use of
such platforms. Public policies promoting the use of ICTs
in the field of medicine in general, and in communities of
practice in particular, should therefore go beyond the
purely technological dimension and consider other profes-
sional and social determinants, as well as those of an or-
ganisational and contextual nature.
Finally, a dynamic approach to the design of Web 2.0

communication platform use by PC professionals and
specialists is needed, particularly when it targets a var-
iety of end-users. Hence the importance of conducting
studies prior to using such platforms, and attempting to
identify which of the above-mentioned variables could
exert an influence and how.

Table 6 Hypothesis confirmation

Whole sample function Physician sample function Nurse sample function

H1.1. The perception of improved clinical practice quality has an
influence on the healthcare professional’s ECOPIH use.

YES NO YES

H1.2. The perception of reduced costs associated with clinical practice YES YES

H2. The perceived ease of use of ECOPIH in clinical practice has an
influence on the healthcare professional’s use of it.

NO YES

H3. The perception of information security and confidentiality offered
by ECOPIH use has an influence on the healthcare professional’s use of it.

NO NO NO

H4.1. The use of different mobile devices has an influence on ECOPIH use. NO NO NO

H4.2. The use of different social media websites and applications has
an influence on ECOPIH use.

YES YES NO

Lacasta Tintorer et al. BMC Health Services Research  (2015) 15:373 Page 8 of 10



Abbreviations
CoP: Community of practice; ECOPIH: Eina de Comunicació entre Primària i
Hospitalària (Online Communication Tool between Primary and Hospital
Care); ICT: Information and communication technologies; PC: Primary care;
TAM: Technology acceptance model; PCS: Primary Care Service; UOC: Open
University of Catalonia.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All the authors have made substantive intellectual contributions to a
published study. DLT (ECOPIH Community Manager) contributed to
formulating research question, study design, analysis and interpretation of
results, and drafting the article. SFB (ECOPIH Community Manager) has
participated in the data collection, interpretation and dissemination of
results, and helped to draft the manuscript. JMM has participated in the
conception and design, acquisition of data, analysis and interpretation of
data, and helped to draft the manuscript. PTM has been involved in revising
the manuscript critically for important intellectual content, and has given
final approval of the version to be published. Also involved in the collection
and analysis of results. AJZ has contributed to the formulating the research
question, study design, performed the statistical analysis, interpretation of
the findings and drafting the article. JTS has contributed to the formulating
the research question, study design, performed the statistical analysis,
interpretation of the findings and drafting the article. FSR has contributed to
the formulating the research question, coordination study design, literature
search, design of the study, interpretation of results and drafting the article.
He is the guarantor of the article. All the authors have read, revised and
approved the final manuscript.

Acknowledgements
This project has received a grant from the 7th 2011 Award on Primary
Health Research of the Barcelona Health Region. Government of Catalonia.
The English version of this work has been reviewed by Steven Norris thanks
to the support of the eLearn Center at the Open University of Catalonia.

Author details
1Centre d′Atenció Primària la Salut, Institut Català de la Salut, Badalona,
Spain. 2Unitat de Suport a la Recerca Metropolitana Nord, IDIAP Jordi Gol,
Santa Coloma de Gramenet, Spain. 3Universitat Autònoma de Barcelona,
Bellaterra, Cerdanyola del Vallès, Spain. 4Departament de Ciències Mèdiques,
Universitat de Girona, Girona, Spain. 5Economics and Business Studies and
Internet Interdisciplinary Institute, Universitat Oberta de Catalunya, Barcelona,
Spain. 6Department of Health Sciences and Internet Interdisciplinary Institute,
Universitat Oberta de Catalunya, Barcelona, Spain.

Received: 28 May 2014 Accepted: 4 September 2015

References
1. Murray M, Berwick DM. Reducing waiting and delays in primary care. JAMA.

2003;289:1035–40.
2. World Health Organization. World Health Report 2008—Primary Health Care:

Now More Than Ever. Geneva: WHO; 2008.
3. Starfield B, Shi L, Macinko J. Contribution of primary care to health systems

and health. Milbank Q. 2005;83(3):457–502.
4. Rolland JS. Toward a psychosocial typology of chronic and life-threatening

illness. Fam Syst Med. 1984;2(3):245–62.
5. Katerndahl DA. Is your practice really that predictable? Nonlinearity

principles in family medicine. J Fam Pract. 2005;54(11):970–7.
6. Villaescusa R, Puente A, Pérez R, Martín G. Cargas de trabajo de los médicos

de atención primaria del Instituto Catalán de la Salud. Aten Primaria.
2011;43:214–5.

7. Beasley JW, Hankey TH, Erickson R, Stange KC, Mundt M, Elliott M, et al.
How many problems do family physicians manage at each encounter?
A WReN Study. Ann Fam Med. 2004;2:405–10.

8. Weingart SN, Wilson RM, Gibberd RW, Harrison B. Epidemiology of medical
error. BMJ. 2000;320(7237):774–7.

9. Bar-Yam Y. System Care: Multiscale Analysis of Medical Errors - Eliminating
Errors and Improving Organizational Capabilities. NECSI Technical Report 2004-

09-01. New England Complex Systems Institute; 2004 [http://www.necsi.edu/
projects/yaneer/NECSITechnicalReport2004-09.pdf]. Access May 12, 2013.

10. Louro A, Fernández-Obanza E, Fernández-López E, Vázquez P, Villegas L,
Casariego E. Análisis de las dudas de los médicos de atención primaria.
Aten Primaria. 2009;41:592–7.

11. Coumou HCH, Meijman FJ. How do primary care physicians seek answers to
clinical questions? A literature review. J Med Libr Assoc. 2006;94(1):55–60.

12. González-González A, Dawes M, Sánchez-Mateos J, Riesgo-Fuertes R,
Escortell-Mayor E, Sanz-Cuesta T, et al. Information needs and information-
seeking. Ann Fam Med. 2007;5:345–52.

13. Montero E, López-Àlvarez J. La interconsulta médica: problemas y
soluciones. Med Clin (Barc). 2011;136:488–90.

14. Scalvini S, Mazzù M, Giordano A, Zanelli E, Piemontese C, Fedele F. A review of
seven years’ telecardiology experience. J Telemed Telecare. 2007;13 Suppl 1:50–2.

15. Green BB, Cook AJ, Ralston JD, Fishman PA, Catz SL, Carlson J. Effectiveness
of home blood pressure monitoring, Web communication, and pharmacist
care on hypertension control: a randomised controlled trial. JAMA.
2008;299:2857–67.

16. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: effects
of practice-based interventions on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2009;3.

17. Angstman KB, Adamson SC, Furst JW, Houston MS, Rohrer JE. Provider
satisfaction with virtual specialist consultations in a family medicine
department. Health Care; Manager. 2009;28(1):14–8.

18. Stoves J, Connolly J, Cheung CK, Grange A, Rhodes P, O’Donoghue D, et al.
Electronic consultation as an alternative to hospital referral for patients with
chronic kidney disease: a novel application for networked electronic health
records to improve the accessibility and efficiency of healthcare. Qual Saf
Health Care. 2010;19(5), e54.

19. Zanaboni P, Scalvini S, Bernocchi P, Borghi G, Tridico C, Masella C.
Teleconsultation service to improve healthcare in rural areas: acceptance,
organizational impact and appropriateness. BMC Health Serv Res. 2009;9:238.

20. Wenger E. Communities of Practice: Learning, Meaning, and Identity. New
York: Cambridge University Press; 1998.

21. Gabbay J, le May A. Evidence based guidelines or collectively constructed
“mindlines”? Ethnographic study of knowledge management in primary
care. BMJ. 2004;329:1013.

22. Jiménez-Zarco AI, González-González I, Saigí-Rubió F, Torrent-Sellens J. The
co-learning process in healthcare professionals: Assessing user satisfaction in
virtual communities of practice. Comput Hum Behav. 2014. http://dx.doi.org/
10.1016/j.chb.2014.11.057.

23. Díaz-Chao A, Torrent-Sellens J, Lacasta-Tintorer D, Saigí-Rubió F. Improving
integrated care: modelling the performance of an online community of
practice. Int J Integr Care. 2014;14:e007.

24. Lacasta D, Flayeh F, Alzaga X, Mundet X, De la Fuente JA, Manresa JM, et al.
Impact of the implementation of an online network support tool among
clinicians of Primary Health Care and Specialists: ECOPIH Project. BMC Fam
Pract. 2013;14:146.

25. Davis FD. Perceived usefulness, perceived ease of use, and user acceptance
of information technology. MIS Q. 1989;13:319–40.

26. Davis FD, Bagozzi RP, Warshaw PR. User acceptance of computer
technology. Manage Sci. 1989;35:982–1003.

27. Davis FD. User acceptance of information technology: system characteristics,
user perceptions and behavioral impacts. Int J Man–machine Studies.
1993;38:475–87.

28. Davis FD, Venkatesh V. A critical assessment of potential measurement
biases in the technology acceptance model: three experiments. Int J Human-
Comput Studies. 1996;45:19–45.

29. Ma Q, Liu L. The technology acceptance model: a meta-analysis of empirical
findings. J Org End-User Comput. 2004;16(1):59–72.

30. Lee Y, Kozar KA, Larsen KRT. The technology acceptance model: past,
present and future. Commun Assoc Inf Syst. 2003;12:752–80.

31. Venkatesh V, Morris MG. Why don’t men ever stop to ask for directions?
Gender, social influence, and their role in technology acceptance and usage
behavior. MS Quarterly. 2000;24(1):114–39.

32. Venkatesh V, Davis FD. A theoretical extension of the technology
acceptance model: four longitudinal field studies. Manag Sci.
2000;46(2):186–204.

33. McKechnie S, Winklhofer H, Ennew C. Applying the technology acceptance
model to the online retailing of financial services. Intern J Retail Distrib
Manag. 2006;34(4):388–410.

Lacasta Tintorer et al. BMC Health Services Research  (2015) 15:373 Page 9 of 10

http://www.necsi.edu/projects/yaneer/NECSITechnicalReport2004-09.pdf
http://www.necsi.edu/projects/yaneer/NECSITechnicalReport2004-09.pdf
http://dx.doi.org/10.1016/j.chb.2014.11.057
http://dx.doi.org/10.1016/j.chb.2014.11.057


34. Palmas W, Shea S, Starren J, Teresi JA, Ganz ML, Burton TM, et al. Medicare
payments, healthcare service use, and telemedicine implementation costs in
a randomized trial comparing telemedicine case management with usual
care in medically underserved participants with diabetes mellitus (IDEATel).
J Am Med Inform Assoc. 2010;17:196–202.

35. Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, et al. Systematic
Review: Impact of Health Information Technology on Quality, Efficiency, and
Costs of Medical Care. Ann Intern Med. 2006;144(10):742–52.

36. Ball MJ, Lillis J. E-health: transforming the physician/patient relationship.
Int J Med Inf. 2001;61(1):1–10.

37. Jennett PA, Hall LA, Hailey D, Ohinmaa A, Anderson C, Thomas R, et al.
The socio-economic impact of telehealth: a systematic review. J Telemed
Telecare December. 2003;9:311–20.

38. Bagozzi RP. The legacy of the technology acceptance model and a proposal
for a paradigm shift. J Assoc Inf Sys. 2007;8(4):244–54.

39. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information
technology: towards a unified view. MIS Q. 2003;27(3):425–78.

40. Venkatesh A, Davis FD. A model of the antecedents of perceived ease of
use: development and test. Decisions Sci. 1996;27:451–81.

41. Angst CM, Agarwal R. Adoption of electronic health records in the presence
of privacy concerns: the elaboration likelihood model and individual
persuasion. Manag Inf Syst Q. 2008;33(2):339–70.

42. Dünnebeil S, Sunyaev A, Blohm I, Leimeister J, Krcmar H. Do German
physicians want electronic Health Services? A characterization of potential
adopters and rejectors in German Ambulatory Care. Valencia: Third
International Conference on Health Informatics (HealthInf); 2010.

43. Ammenwerth E, Graber S, Herrmann G, Burkle T, Konig J. Evaluation of
health information systems—problems and challenges. Int J Med Inform.
2003;71:125–35.

44. Agarwal AR, Prasad J. Are individual differences germane to the acceptance
of new information technologies? Decis Sci. 1999;30(2):361–91.

45. Parasuraman A, Grewal D. The impact of technology on the quality –value –
loyalty chain: a research agenda. J Acad Mark Sci. 2000;28(1):168–74.

46. Fabrigar LR, Wegener DT, McCullum RC, Strahan E. Evaluating the use of
exploratory factor analysis in psychological research. Psychol Methods.
1999;4:272–99.

47. Nunnally JC. Psychometric theory. 2nd ed. New York: McGraw-Hill; 1978.
48. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate data

analysis, vol. 6. Upper Saddle River, NJ: Pearson Prentice Hall; 2006.
49. Huberty CJ. Discriminant Analysis. New. York: Wiley; 1994.
50. McGowan BS, Wasko M, Vartabedian BS, Miller RS, Freiherr DD, Abdolrasulnia

M. Understanding the factors that influence the adoption and meaningful use
of social media by physicians to share medical information. J Med Internet Res.
2012;14(5), e117.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Lacasta Tintorer et al. BMC Health Services Research  (2015) 15:373 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Hypothesis and model
	Data collection, empirical methodology and validation
	Ethics

	Results
	Healthcare professional sociodemographic profile
	Discriminant factors of ECOPIH use

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



