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Abstract 

In the present paper we provide a quantitative assessment of ICTs role in Family Physicians/General 

Practitioners (GPs) medical daily practice and scientific performance. It focus on the Portuguese 

underexplored context, where the Health Sector has been under pressure for wide and profound reforms. 

These reforms have been extensively relying on ICTs, namely on the Internet. Based on the responses of 342 

GPs, we concluded that 94% uses the Internet and 57% agrees that the Internet is essential to their medical 

daily practice. This is a slightly lower percentage than that observed for other European physicians (62%). 

GPs tend to use the Internet mainly for professional purposes. On average, they spend 10 hours/week on the 

Internet for professional purposes. Further data shows that to have or to be enrolled in advanced training 

fosters the use of the Internet for professional purposes, which in its turn, tends to grant GPs access to more 

and up-to-date information and knowledge on these matters. A worrisome evidence is that at the workplace, 

a substantial proportion of GPs (over 70%) do not use the Internet or other related ICTs, namely 

Telemedicine. Although Electronic Prescription is used by roughly 60% of the respondent GPs, for all other 

activities – teleconsultation, telediagnosis, and telemonitoring – only a meagre percentage of physicians 

(10%) claim to use such technologies. Thus, Telemedicine at the workplace is still a chimera. 

Notwithstanding such dishearten scenario, our data shows that the Internet for the respondent GPs has a 

critical role on updating and improving their professional knowledge basis. They recognise, however, that 

the vast majority of GPs lack specific and general training in ICT-related technologies. In fact, half of them 

agree that they need to attend specific training actions on ICTs. A large percentage of GPs admitted that in 

the previous year they did not take any professional training targeting ICTs and those who did undertook 

rather short-term (less than one week) courses: Because of that, such training handicap uncovers that a large 

part of Portuguese GPs may be unable to reap the benefits of ICTs in their daily medical practice. 
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1. Introduction 

General Practice/Family Medicine is an academic and scientific discipline with its own 

educational content, research, evidence base and clinical activity as well as a clinical specialty 

orientated towards primary care (WONCA, 2002). General Practitioners/Family Doctors 

(GPs) should have special communication skills since he/she has to inform patients of their 

diseases and treatment options in a way that is adjusted to each individual patient who is part 

of a community. This interrelationship, full of responsibility, commitment and know-how, 

should guide and be reflected in the development of related agendas for teaching, research and 

quality improvement. This is a consequence of the impact and crucial role played by these 

professionals in the economy and subsequent welfare. GPs invest considerable personal 

commitment and energy in a wide spectrum of interventions (De Maesener and De Sutter, 

2004).  

Research and up-to-date knowledge of GPs are crucial (Seufer and Seufer, 2000) as they have 

to up live up, not only to their patients’ expectations, but also to their peers’. Fulfilling this 

goal, however, is rather complex. Any research in this domain must consider several 

dimensions and foci and bear in mind the specificities of the General Practice. The framework 

presented by De Maesener and De Sutter in the Annals of Family Medicine (May/June 2004) 

describes quite interestingly the different research questions where factors such as basic 

knowledge, problem-solving approach, practice implementation, policy context and education 

can cross through dimensions like structure, process and outcome. 

ICTs in general, and the Internet in particular, have been recognized for many years as an 

important, albeit also worrying, mechanism for the transformation of medical care (Kassirer, 

1995; Silberg et al., 1997; Gingrich and Magaziner, 2000; National Research Council 

Networking, 2000; Purcell et al., 2002; Blumenthal, 2002; Clark, 2006). While questions 

remain about its limitations (Kleinke, 2000), concerns regarding misinformation (Impicciatore 

et al., 1997; Culver et al. 1997; Pealer and Dorman, 1997; Wyatt, 1997; Griffiths and 

Christiansen, 2000; Purcell et al., 2002; Meric et al., 2002) and potential difficulties with the 

confidentiality of personal information (Pennbridge et al., 1999; Fox et al., 2000), the Internet 

appears promising as a means to disseminate information about health and health care, to 

enhance communication and facilitate a wide range of interactions between patients and the 

health care delivery system. Therefore, continuing efforts to maximize this tool’s potential 

could be of great value (Baker et al., 2003). The Internet can provide other means of 
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disseminating information such as practice guidelines to physicians in different specialities 

caring for patients with similar medical problems as well as possibly reduce practice 

differences (Eitel et al., 1998). It can provide immediate access to clinical protocols, 

authoritative textbooks (Kassirer, 1995) and peer-reviewed medical journals, consultation 

with specialists and continuing medical education (Ellenberger, 1995).  

Notwithstanding, few data concerning Internet users is available in the medical literature to 

provide guidance on this medium’s development for physicians (Eitel et al., 1998). As more 

physicians gain familiarity with the Internet, it is expected that they will integrate it into their 

clinical practices (Eitel et al., 1998). For these reasons, it is crucial to carry on a study focused 

on the relation between the use of such technologies and the scientific and daily medical 

activity performance by GPs. In fact, that might enable them to devise adequate policy 

responses as far as training is concerned. 

Therefore, this paper aims at providing a quantitative assessment on the role of the Internet in 

GPs medical daily practice and scientific performance. It focuses on the Portuguese 

underexplored context, where the Health Sector has been under pressure for wide and 

profound reforms, namely at the base of the system – Health Centres – with GPs representing 

the bulk of the medical staff. Such reforms have been extensively relying on ICTs in general 

and the Internet in particular. Thus, it is timely and pertinent to carry out an objective 

assessment on GPs’ behalf on the usefulness of such technologies for their medical daily 

practice and scientific performance. At the same time, it should focus on the problems they 

eventually face regarding the use of these technologies and potential span for training actions 

at this level. 

In the following section, a comprehensive overview of the literature is provided on the role of 

ICTs for human capital upgrading, focusing particularly on GPs. After a methodological 

section (Section 3) where we detail the procedures for implementing data gathering and 

describe some demographic characteristics of the respondent sample (Section 4), we provide a 

quantitative assessment of the importance of ICTs for the Portuguese GPs as well the reasons 

for the Internet usage. In Section 5, the heterogeneity of GPs profiles according to the Internet 

perception and use is put forward. Finally, in Conclusions we underline the main results of the 

research underlying the need for ICTs related training actions in the medical area. 
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2. The role of ICTs for human capital upgrading. The specific case of GPs 

The Information and Communication Technologies (ICTs) tools are developing and changing 

rules at a very fast pace. Because of this, there’s a growing need for new ways of doing and 

learning (Zussman, 2002). Nowadays ICTs are used for work and leisure, to gather 

information, to communicate, to shop, in banks and for a myriad of other everyday tasks. Its 

increasing importance in our everyday lives has led to speculation about the effects of living 

in a world where so much is available through computers (Coget et al., 2002). 

Highly endowed human capital individuals may profit more from ICTs as they may represent 

a powerful instrument to acquire, disseminate, manage and exchange information and 

experiences (McKenna and Bargh, 2000; Jakobsson, 2006). When tastes and technologies are 

changing rapidly, requiring a high rate of labour turnover across industries and occupations, 

adaptability is crucial in order to keep labour and capital employed and maintain 

competitiveness (Progetto, 1997). Beyond that, people who acquire skills make capital 

equipment more productive (Orlikowsk and Yates, 1994). They make more effective use of 

the machines they work with and they enable managers to introduce more sophisticated and 

productive machines. Without a workforce that is continuously acquiring new skills, it would 

be difficult to reap more most of the returns from technological progress (Boothe and Snower, 

1996). 

Internet worked human capital raises challenges and opportunities for all business, including 

the health sector (DOT Force, 2001). Upgrading/obsolescence of human capital lies at the 

heart of the economic challenge that the economies face: to realize the transformation towards 

a knowledge-based society through a lifelong learning (EC, 2006). Jones and Newman (1995) 

admit that technical progress tends to destroy the economy’s accumulated informational 

capital. For these reasons, they argue, while innovation results of a potential increase in the 

yield of the new economic activities that it makes possible, it reduces the yield of existing 

activities at the same time (Carillo and Zazzaro, 2000). 

Society and trends are changing, new technologies and sub-consequent skills are needed, 

flexibility and empowerment are more than ever required, continuous learning and skills 

updating are indubitably crucial for good performances and especially for self-recognition. In 

the challenging case of General Practitioners/Family doctors (GPs), these questions are 

particularly relevant.  
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The provision of health care involves putting together a considerable number of resource 

inputs to deliver an extraordinary array of different service outputs (WHO, 2002). Few, if any, 

manufacturing processes match the variety and the change rate of production possibilities in 

health. Figure 1 identifies three principal health system inputs: human resources, physical 

capital and consumables. It also shows how the financial resources to purchase these inputs 

are both a capital investment of a recurrent character. As in other industries, investment 

decisions in health are critical because they are generally irreversible: they commit large 

amounts of money to places and activities which are difficult or even impossible to cancel, 

close or scale down (WHO, 2002). 

 

Figure 1: Health system inputs: from financial resources to health interventions 
Source: The World Health Report 2000. 

Human capital can be treated conceptually in the same way as physical capital, with education 

and training as the key investment tools to adjust the human capital stock and determine the 

available knowledge and skills (Becker, 1993). Unlike material capital, knowledge does not 

deteriorate with use. However, like equipment, old skills become obsolete with the advent of 

new technologies and human capital needs to be maintained too. Continuing education and 

on-the-job training are required to keep existing skills in line with technological progress and 

new knowledge.  

The performance of health care systems depends ultimately on the knowledge, skills and 

motivation of the people responsible for rendering services. Health systems are labour 

intensive and require qualified and experienced staff in order to function properly (WHO, 
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2002). In Health, information is also vital, particularly to clinical decisions. Recent empirical 

evidences show that applications related to ICT originate improvements in save-timings, 

efficiency and quality in the handled services (Ortiz and Clancy, 2003).  

According to a recent research (2006) conducted by Manhattan Research (Taking the Pulse® 

Europe), European physicians (more rigorously, a selected sample of those from France, Italy, 

Germany, Spain and the United Kingdom) have embraced the Internet for professional 

purposes and are generally positive about the value of the Internet as a professional and 

educational resource. In fact, 62% of ‘all’ European physicians reported the Internet is 

essential for their practice today. Furthermore, the study found that 94% of all ‘European’ 

physicians reported that they have used the Internet for professional purposes in the past 12 

months. Clearly, the Internet has become more than a mere “diversion”. In fact, to some 

extent, the Internet has become an accepted information, education and communication 

channel for almost every practicing physician in Europe. 

Understanding physician use of ICTs and physician attitudes towards the use of ICTs can 

provide insights into the potential pace of physician adoption of ICTs that can substantially 

improve patient safety and quality of care (Miller et al., 2002). Moreover, if we understand 

the differences in physician types, ICT users can provide managers, ICT vendors and 

private/public policymakers with additional insights (Rogers, 1995). Such heterogeneity has 

implications for the likely pace of ICTs implementation, the pace of efficiency and quality 

gains that can be reaped from ICTs as well as policies required to increase that pace (Miller et 

al., 2002).  

Despite the ICTs’ enormous potential in the management health area, so far there has been 

scarce evidence for the Portuguese case. An exception is a study carried out by Teixeira and 

Brochado (2005) which shows that ICTs have a non negligible impact in health organization, 

generating time-savings, increasing satisfaction among users and health professionals.  

3. Methodological considerations and some descriptive statistics 

Like most European systems, the Portuguese National Health-Care Sector (NHS) is a mix of 

public and private financing. It is predominantly funded through general taxation,1 and in 

1998 it was the second largest employer in the public sector, with 19% of the total public 

workforce.2 Nowadays, the NHS employs 123962 people - 24% of these professionals 

                                                
1 In 2004, the main source of finance (71.9%) comes from the public sector (Source: Portal da Saúde, 2007). 
2 European Observatory on Health Care Systems, 1999. 
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physicians (Portugal – Ministério da Saúde). GPs represent the largest fraction of the 

Portuguese medical class – out of the almost 24 thousand medical professionals, one quarter 

are GPs (Martins et al., 2003). Thus, the total number of Portuguese GPs sums up to 

approximately 6000.3  

The large amount and regional dispersion of GPs makes it difficult to implement on a large 

scale any research works which consider this important medical class. Because we are aware 

of this difficulty, we undertook a pragmatic approach. APMCG (Associação Portuguesa dos 

Médicos de Clínica Geral) is the Portuguese Association of General and Familiar 

Practitioners which congregates half of the Portuguese professionals of this class. In a first 

stage, we contacted the APMCG and with the collaboration of its President, Dr. Eduardo 

Mendes, we were able to establish a research plan and sign a protocol, which turned the 

survey underlying the research plan feasible. Using its web site and a direct mailing to its 

associate members, APMCG publicized our questionnaire. Also, during its 24th Meeting a 

wide coverage was given to our survey in order to try to increase the response rate for our 

survey. Through these joint efforts, we gathered around 250 responses. In a second phase, we 

complemented the first strategy with a wide (1500) direct mailing (funded by CEMPRE-FEP) 

to GPs enrolled in the Portuguese Northern Medical Association (Ordem dos Médicos da 

Região do Norte). Although this second attempt did not succeed very well also, we were able 

to increase the response rate approximately 11% (342 valid responses). 

The questionnaire was developed and pre-tested during the first semester of 2007. The 

questionnaire was divided into five main parts: 1) General data (age, gender, education, 

workplace, professional category, type of labour contract and workplace location); 2) Level 

and intensity of usage of ICTs/Internet by the Portuguese GPs; 3) Training and sources for 

knowledge updating; 4) Activities related with GPs daily practice (number of patients seen; 

number of medical prescriptions; hours that were dedicated to managing/bureaucratic issues); 

and 5) GPs scientific practice and performance (participation in conferences and publications 

in journals). 

The survey was implemented through an online questionnaire with the support of the 

Computing Services of FEP.4 This necessarily conveyed a bias toward those GPs that (or at 

                                                
3 Primary health care in the public sector is mostly delivered through publicly funded and managed Health 
Centres (HCs). Most primary health care is delivered by GPs at the health centre. The number of Physicians in 
the total HCs (Continental) represents nearly 29% of the total HC Employees (IGIF, 2004). In fact, GPs are the 
most important players (85% of the total) in this context. 
4 Available in http://www.fep.up.pt/mgfportugal. 
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home or at the workplace) have minima conditions for ICTs/Internet usage (computer and 

web availability). Nevertheless, this matter did not hinder our main research goals: to 

characterize Portuguese GPs ICTs/Internet usage and to assess the perception of GPs on 

whether the Internet fostered or prevented GPs’ human capital upgrading. 

To the best of our knowledge, there is no study in Portugal focusing these questions. At an 

international level, some studies (e.g., Drezner, 1998; Andrews et al., 2006; Lowrey and 

Anderseon, 2006, Manhattan Research, 2006) have already focused the issue of Internet use, 

its reasons and determinants, although they did not relate it with the GPs profiles and its 

potential for human capital upgrading or obsolescence.  

Most of the Portuguese surveyed GPs (approximately 80%) are aged 40 years or older. The 

mode group, that is, the one representing the bigger quote (51%) is the one with ages between 

50 and 60 years old. According to data available in UEMO - European Union of General 

Practitioners - the average age of Portuguese GPs /Family doctors is 40 years old.5 This 

number is similar to the one presented by the 2001 Portuguese Global Social Balance 

(Portugal, Ministério da Saúde, 2001).  

 
Figure 2: GPs distribution by Age 

GPs are almost equally distributed by gender, with a slight advantage for male GPs. 

According to UEMO, there are more males GPs (56%) than females (44%) and a similar 

conclusion was reached in the Marques et al.’s (2005) study, referring the 51.2% respective 

percentage. The majority of GPs (52%) are Graduate Assistants. Broadly, the Assistant 

category comprises around 70% of total inquired GPs. The top category – Service Chief – 

comprises only 15% of the sample.  

                                                
5 http://www.uemo.org/, accessed on August 2007. 
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Figure 3: GPs distribution by type of workplace and time devoted to each type of workplace 

Around half of GPs have long-term (effective/permanent) contracts while one quarter has 

short-term contracts. Over eighty per cent of the Portuguese GPs work (exclusively or in 

partial time) in Health Centres – the vast majority of these dedicated fifty per cent or more of 

their working time to this workplace (Figure 3). A less expressive figure (28%) emerges in the 

case of Hospitals with a rather negligible percentage for those working full-time. It should be 

highlighted that the majority of GPs work in more than one place – 37% combine two 

workplaces, 13% combine three and amazingly 2% manage to cope with 4 different 

workplaces. Such evidence cast serious doubts on the quality of services provided and the 

GPs availability to be enrolled in training activities targeting ICTs (but not only). 

A small number of GPs possess post graduation courses (including those that grant a degree - 

master and PhD). The bulk of GPs (70%) took their undergraduate course more than 20 years 

ago, which in part is reflected in their age profile. This nevertheless raises serious concerns to 

these professionals’ capability to absorb and use ICTs in general and the Internet in particular.  
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Figure 4: GPs formal education – distribution according to education’s tenure  

Over 70% of the sample is not even enrolled in any kind of degree. Although this does not 

exclude the possibility that these GPs might be (or were) enrolled in other type of training, 

such magnitude uncovers an effective risk that a large part of Portuguese GPs may be unable 

to reap the benefits of TICs. Moreover, a large percentage (42%) of GPs admitted that in the 

previous year they did not take any professional training targeting ICTs. Those who did 

undertook rather short-term (less than one week) courses.  

42
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23
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Directly related with ICTs

Other Training Related to
his/her Professional Activity

0 days [1;7] [8;15] [16;30] [31;45] [46;60] >60 days  
Figure 5: GPs training attendance and intensity (number of days)  

4. The use of ICTs by Portuguese GPs. A quantitative assessment 

According to the “Green Paper Living and Working in the Information Society: People First” 

(EC, 1996), the use of computers and computer-based patient records for primary care and in 

hospitals has increased quickly over the past 10 years in countries such as the UK, where 90% 
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of general practitioners (GPs) own a PC and 79% use electronic healthcare records; Denmark, 

where 65% of GPs own PCs and use electronic health records; and the Netherlands, where the 

numbers are 80% and 40% respectively. In other countries, however, progress was much 

slower. Great effort has been spent on standardisation of the patients’ electronic records and 

smartcards in the Telematic Applications RTD Programme since the beginning of the 1990s. 

As a result, communication between hospitals, general practitioners and laboratories has 

improved greatly in quality of care, efficiency and cost effectiveness. 
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Figure 6: ICTs facilities at home and at the workplace 

The eventual lack of ICT use cannot (in the present Portuguese GPs’ sample) be attributed to 

the absence of physical means (computers). The vast majority of GPs possess computers with 

Internet access both at home (over 90%) and at the workplace (almost 70%). Nevertheless, it 

is interesting to notice that workplaces are relatively less equipped than GPs’ houses. 

The majority (57%) of GPs agree (or totally) agree that the Internet is essential to their 

medical daily practice. Although that percentage is lower, it is not very different from that 

observed for other European countries – 62%, according to Manhattan Research (2006). 

Notwithstanding, there is a reasonable percentage (25%) that disagree with the above-referred 

statement, which may raise some concerns in such an Information Society paradigm that 

many argue we live in.  
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Figure 7: “The Internet is essential for my medical daily practice” – percentage of GPs by degree of 
agreement 

GPs tend to use Internet to a large extent for professional purposes rather than other (Figure 

8). The noticeable exception is for the youngest age group (GPs aged 25-30 years old) who 

use the Internet in similar degree. It is interesting to notice that GPs aged 50-60 years old 

spend, on average, 12h/week (more than 2h per working day) on the Internet for professional 

purposes, whereas for those aged 30-40 years old the corresponding figure is 9h a week. 
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Figure 8: Weekly average hours of Internet usage for professional and other purposes, by age, gender and 

education 
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There seems to be no difference between genders when it comes to Internet use for 

professional reasons – on average, male and female spend 11h/week on the Internet for these 

purposes. 

There is a positive relation between the amount of hours spent on the Internet for professional 

reasons and the maximum level of formal education achieved – GPs with or enrolled in a PhD 

spend, on average, 3 hours a week more on the Internet than a colleague who only has a 

graduation course. Thus, at a first glance, to posses or to be enrolled in advanced training 

fosters the use of the Internet for professional purposes, which in its turn tends to grant 

individuals the access to more and up-to-date information and knowledge on these matters. 

According to INE (2006) data, during the first trimester of 2006, 45.6% of the Portuguese 

families owned computers at home, even if the Internet and ADSL only represented 

percentages of 35.2% and 24% respectively. It further shows that, similarly to GPs, 

consumers with higher educational levels are precisely the consumers who use the ICTs more 

frequently (with 91% for computers and 86.9% for the Internet).  

Corroborating the previously mentioned result which associates the Internet use with the 

possession or enrolment in advanced training, Table 1 shows that the major motivation for 

using the Internet is to ‘Search information concerned with professional 

activity/investigation’. ‘Send and receiving email’ and ‘Search for information on goods and 

services’ are also important reasons that GPs justify for using the Internet.  

According to UMIC (2003), the most widespread use of the Internet among the Portuguese 

population aged 15-65 years old is sending and receiving e-mails (76%), ten points below the 

figure obtained for GPs. This alludes to the role Internet gained in the social contacts 

dimension (either on a personal or on an institutional perspective). The same report (UMIC, 

2003) observes that the other Internet uses are more self-oriented. Thus, it is possible to 

identify different trends such as leisure (downloading music, games and videos, 54%; reading 

and downloading online newspapers and magazines, 43%; using chat sites, 33%), comfort 

(obtaining information from public authorities’ websites, 47%; searching information about 

goods and services, 42%; Internet banking, 28%) and convenience (work-related activities, 

51%; study and learning activities, 49%). In these latter two activities, we observe that almost 

70% of the respondent GPs claim to often or always use the Internet in order to search 

information related to their professional activity, whereas the corresponding figure for 
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developing activities of formal education is about 21% (although 60% claim to use the 

Internet for such purpose). 

Table 1: Reasons for using the Internet [degree of use – 0 (no use) … 5 (always), and percentage of GPs in 
that says ‘never’ and ‘often/always’] 

 

It is also important to highlight the high percentage of Internet users among GPs recurring to 

Internet banking websites and visiting public authorities’ websites in order to obtain 

information (Figure 9), namely for taxes purposes (IRS). This is seems to be in line with the 

Portuguese Government’s goal (UMIC, 2003) for the widespread diffusion of Internet usage, 

aiming at a simplification of the interaction between citizens and institutions, public entities in 

particular.  
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Figure 9: Use of the Internet for daily tasks (% of respondent GPs) 
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A substantial proportion of GPs (over 70 %) do not use the Internet or other related ICTs at 

their workplaces, namely for activities related with Telemedicine, exchanging files with other 

Hospitals/Health Units, external communication with citizens, training and consultation of 

provision catalogues. The most frequent activities for which GPs use the Internet are the 

search and gathering of information and access to databases. 

Table 2: Activities performed at the workplace using ICTs/Internet 

 

The low use of telemedicine related activities is well depicted in the following figure. 
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Figure 10: Telemedicine activities developed at the workplace (% of GPs) 

Although Electronic Prescription is used by the majority (roughly 60 %) of the respondent 

GPs, only a meagre percentage of physicians (around 10%) claim to use such technologies for 

other activities, such as teleconsultation, telediagnosis and telemonitoring. 
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Figure 11: Use of the Internet for gathering information for daily medical practice 

The most common purpose for Internet usage in the daily medical practice is for GPs to 

update their knowledge in their professional domain. In fact, 46.8% of the surveyed GPs 

claimed to use the Internet frequently or very frequently for those purposes (only a small 

percentage, around 10%, admitted not doing so). The Internet is also widely used for queries 

and performance of academic related activities. In this vein, we might conclude that the 

Internet for the respondent GPs has a critical role when it comes to updating and improving 

their professional knowledge basis. 
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Figure 12: Use and degree of difficulty in using ICT related activities 

Notwithstanding the importance of the Internet for information and knowledge update and 

upgrading (excluding emails), for the remaining activities listed in Figure 12 – web pages 

(86%), video conferences (85%), on-line medical tracing (85%), on-line patient diagnosis 
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(81%), chats/forums (80%), a huge percentage of GPs (over ¾) admit not using them. 

Moreover, despite a considerable proportion of GPs claiming to use emails, a non-negligible 

part of these latter consider that they face severe or considerable difficulties in performing 

such activity. We might speculate that the low percentage of GPs that claim to face 

difficulties in activities that are manifestly more complex than email management (e.g. 

creating web pages) derives from the fact that those few that use them are the ones that 

already have a good expertise in ICT-related activities.  

As we mentioned above, the respondent GPs consider ICT related technologies, the Internet 

in particular, as important vehicles for knowledge updating and upgrading. It is important to 

uncover which are the main information sources that help GPs pursue their demanding daily 

practice. 

The three most important scientific sources of information for Portuguese GPs are Revista 

Portuguesa de Clínica Geral, scientific and technical books, Jornal Médico de Família and 

American Family Physician.  

 
Figure 13: Most important sources of information for GPs’ daily medical practice – scientific journals and books 

Less than 20% reckon that the Internet is the preferred way/mean to read the above-mentioned 

journals/books. This could indicate that printing materials would be the preferred mean for 

GPs getting their information for knowledge upgrading and updating. However, this does not 

seem to be the case. In fact, when asked about the degree of importance attributed to a set of 
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ways of upgrading and complementing their knowledge (see Figure 14), the ‘reading and 

searching on the Internet’ was the item that collected the highest percentage. In fact, 

Portuguese GPs claim that it was a very important source to upgrade knowledge.  
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Figure 14: Ways of upgrading/complementing knowledge (% of GPs that answered ‘important’ and ‘very important’) 

The low percentage (less than 7%) that consider ‘Medical Information Delegates’ as an 

important or very important source of information and knowledge for their daily medical 

practice is quite surprising. In fact, and according to Granja (2005), the frequency at which 

Portuguese physicians (especially family physicians) contact with pharmaceutical sales 

representatives is higher than the frequency reported in countries where there are available 

studies (namely Canada and the United States of America). So, one would expect that these 

professionals would be an important source of information and knowledge (namely in 

pharmaceutical related issues) for GPs’ daily medical practice. 
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The most important web pages, in terms of frequency of use, are Associação Portuguesa dos 

Médicos de Clínica Geral and Medline. One third of GPs claim that they consult these pages 

on a regular basis. On the other hand, The New England Journal of Medicine and Portal da 

Saúde – Portugal, register an 18% percentage. 

Only 10% of Portuguese GPs agree that the “The ICTs contribute for an increasing 

obsolescence of GPs' knowledge base”, while 70% absolutely disagree with such statement. 

This means that for these GPs, ICTs and the Internet in particular, are seen as a vehicle for 

knowledge upgrading and updating. 
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Nevertheless, the Portuguese GPs recognise that the vast majority of GPs lack specific and 

general training on ICT related technologies and 50% agree (22%) or absolutely agree (28%) 

that they need to attend specific training actions on ICTs. As we have shown earlier, a large 

percentage (42%) of GPs admitted that in the last year (2006) they did not take any 

professional training targeting ICTs. Those who did undertook rather short-term (less than 

one week) courses.  

Such a disheartening scenario uncovers an effective risk that a large part of Portuguese GPs 

may be unable to reap the benefits of ICTs in general and the Internet in particular. 
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5. GPs heterogeneity in Internet use, medical and scientific performance 

In order to provide a general, although simple, overview of the descriptive statistics of the 

relevant variables and whether their means significantly differ in statistical terms in some 

perspectives – opinion on the Internet utility, Internet use, medical and scientific practice 

performance of GPs – we compute and analyse non-parametric independent group 

comparisons using the Kruskal-Wallis Test. This is a simple and useful non-parametric test 

(distribution-free) used to compare two or more independent groups of sampled data.6 The 

hypotheses for the comparison of two independent groups are: H0: the samples come from 

identical populations versus H1: the samples come from different populations.7 When the 

asymptotic significance is less that 0.10 (indicated with grey areas in the appendix tables), we 

reject the H0 that the samples are identical for the item in analysis. 

Given the aim of the present research, we analyse four groups of variables:  

1) GPs that agree with the statement “The Internet is essential for my daily medical practice” 

versus those who don’t agree with it;  

2) GPs that use the Internet for medical practice above the average versus the remaining GPs;  

3) GPs that present a medical daily practice performance above the average versus the 

remaining GPs;  

4) GPs that present a scientific performance above the average versus the remaining. 

The grouping variables were computed based on the responses gathered in our survey. 

Concerning the first variable – ‘agree that the Internet is essential’ – we compute a dummy 

variable that assumes the value 1 when GPs responded 4 (I agree very much) or 5 (I 

absolutely agree) and 0 otherwise.  

                                                
6 Unlike the parametric independent group ANOVA (one way ANOVA), this non-parametric test makes no 
assumptions about the distribution of the data (e.g., normality). Thus, this test is an alternative to the independent 
group ANOVA, when the assumption of normality or equality of variance is not met. This, like many non-
parametric tests, uses the ranks of the data rather than their raw values to calculate the statistic. Since this test 
does not make a distributional assumption, it is not as powerful as the ANOVA. 
7 It should be noticed that the hypothesis makes no assumptions about the distribution of the populations. These 
hypotheses are also sometimes written as testing the equality of the central tendency of the populations. The test 
statistic for the Kruskal-Wallis test is H. This value is compared to a table of critical values for U based on the 
each group’s sample size. If H exceeds the critical value for H at some significance level (usually 0.10) it means 
that there is evidence to reject the null hypothesis in favour of the alternative hypothesis. When sample sizes are 
small in each group (< 5) and the number of groups is less than 4 a tabled value for the Kruskal-Wallis should be 
compared to the H statistic to determine the significance level. Otherwise, as in our case (see Tables 3-6), a Chi-
square with k-1 (the number of groups-1) degrees of freedom can be used to approximate the significance level 
for the test. 
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The second variable – use Internet for medical practice above the average – is also a 

dummy variable that assumes the value 1 when the index, computed as the sum of the degree 

of use (0 - no use; …; 5 - use always) of activities listed in Question 11 of the questionnaire, 

is above the average and 0 otherwise.  

Medical daily practice performance is a dummy variable computed as an index which sums 

up three indexes - number of consultations, number of prescriptions and number of hours 

spent in bureaucratic/managerial work related to the health unit. Again, if the index is above 

the average, the dummy variable assumes the value 1 and 0 otherwise.  

Finally, scientific performance is computed in a similar, albeit more complex, way. It 

averages two indicators of performance ( JournalsPerfConfPerf _7,0_3,0 ×+× ), one related to 

the scientific performance associated with congresses/conferences 

( sconferenceernationalatpapersnsconferencenationalatpapersntalksn intº6,0º3,0º1,0 ×+×+× ) and other related to 

publications in scientific journals ( journalsernationalatnspublicationjournalsnationalatnspublication intº6,0º4,0 ×+× ); 

the dummy assumes once more the value 1 for GPs that present the index with a figure above 

the corresponding mean and 0 otherwise.8  

Comparing the group of GPs that argues that “Internet is essential for their daily medical 

practice” with those who don’t (Table A1), Kruskal Wallis Test indicates that they are 

younger, they tend to work at hospitals to a large extent, they use the Internet more 

intensively, they admit to experience difficulties using ICT related technologies on a higher 

degree, they had longer periods of ICT related training, they present lower medical daily 

practice performance and higher scientific performance.  

Concerning the group of GPs that “use the Internet (above the average) for daily medical 

practice” versus those that present below average values (Table A2), the former tend to work 

in a narrower set of workplaces, reckon that the Internet is an essential tool for their daily 

medical practice and present a higher global scientific performance.  

Those GPs that present above average medical performance are older, they present above 

average Internet use and lower scientific performance (Table A3). It seems clear that in the 

case of Portuguese GPs, daily medical practice and scientific activities are not complementary 

tasks. In fact, above average scientific performance GPs present lower daily medical practice 

                                                
8 These averages are weighted with weights reflecting the higher importance of journals relatively to conferences 
in global scientific performance and within each partial scientific indicator the higher importance of international 
relative to national conferences/journals. For that case, we take instead simple average results that did not change 
significantly. 
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(Table A4), they are younger and have attained higher education levels. At the same time, 

they present a higher use of ICTs related to activities (excluding creating a blog and listening 

radio/watching TV on the Internet) and consider that the Internet is essential. 

6. Conclusions 

Information and Communication Technologies (ICTs) in general and the Internet in 

particular, have been recognized for many years as an important, albeit also worrying 

mechanism for the transformation of medical care. The Internet appears promising as a means 

to disseminate information about health and health care, to enhance communication and 

facilitate a wide range of interactions between patients and the health care delivery system. As 

more physicians gain familiarity with the Internet, it is expect they will integrate it into their 

clinical practices. Notwithstanding, few empirical evidence concerning Internet use and users 

are available in the medical literature.  

With this research we were able to provide a quantitative assessment on the role of the 

Internet in General Practitioners (GPs) medical daily practice and scientific performance. It 

focuses on the Portuguese underexplored context, where the Health Sector has been under 

pressure for wide and profound reforms, which have been extensively relying on ICTs, 

namely on the Internet.  

Based on the responses of 342 GPs, we concluded that 94 % uses the Internet and the majority 

(57 %) of GPs agree that the Internet is essential to their medical daily practice. This is a 

slightly lower percentage than the one (62%) observed in other European countries. GPs tend 

to use Internet mainly for professional purposes. On average, they spend 10 hours per week 

on the Internet for professional purposes, a figure well above that of the European physicians 

(4 hours per week). Thus, although the percentage of Portuguese GPs claiming to use the 

internet (for professional or other purpose) is slightly lower to that of the European 

physicians, the intensity of use is quite higher. 
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Figure 17: Level of Agreement the Internet is Essential, Frequency of Access 
Source: Adapted from Manhattan Research (2006) 

The use of ICTs in general and the Internet in particular reveal distinct GPs profiles, namely a 

‘medical’ and a ‘scientific’ profile. These later tend to be relatively young, highly educated 

(reaching master and PhD courses). At the same time, they tend to spend a considerable 

amount of time on the Internet for professional purposes, using a wide range of ICTs related 

activities. Contrary to GPs with ‘medical’ profile, GPs with ‘scientific’ profile consider the 

Internet as an essential tool for their daily medical practice. Additionally, as we observe in 

Table 3, those who consider the internet as an essential tool, are not only more aware of the 

difficulties in using ICTs, but also the ones with longer periods of ICT related training, higher 

medical and scientific performances. This seems to convey a virtuous (vicious) cycle of 

higher (lower) perceived importance of the internet – higher (lower) levels of ICT training – 

higher (lower) performances and thus a demand for ICTs related training actions if one wants 

to prevent some kind of medical digital divide. 

Descriptive data show that to posses or to be enrolled in advanced training fosters the use of 

the Internet for professional purposes, which in its turn tends to grant GPs the access to more 

and up-to-date information and knowledge on these matters. The three most important 

scientific sources of information for Portuguese GPs are Revista Portuguesa de Clínica Geral, 

scientific and technical books, Jornal Médico de Família, and American Family Physician, 

whereas the most important web pages, in terms of frequency of use, are Associação 

Portuguesa dos Médicos de Clínica Geral and Medlin, followed by The New England Journal 

of Medicine and Portal da Saúde – Portugal. In fact, one third of GPs claim that they 

frequently consult these pages. 

Corroborating the result which associates the Internet use with the possession or enrolment in 

advanced training, data shows that the largest motivation factor to use the Internet is to 

‘Search information concerned with professional activity/investigation’. 
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Table 3: Main traits of GPs that … 

 … argue that 
“Internet is essential 

for their daily 
medical practice” 

… “use the Internet 
(above the average) 
for daily medical 

practice” 

… present above the 
average medical 

performance 

… present above 
the average 
scientific 

performance 

Age Younger 0 Older Younger 

Education 0 0 0 Attained higher 
education levels 

Internet use Use the Internet 
more intensively 

 Use the Internet 
more intensively 

Use the Internet 
more intensively  
and present higher 
use of ICTs related 
activities  

Internet 
usefulness  

Consider (to a larger 
extent) that the 
Internet is an 
essential tool for 
their daily medical 
practice 

0 

Consider (to a 
larger extent) that 
the Internet is 
essential 

ICT 
difficulties 

Admit (to a higher 
degree) experiencing 
difficulties using 
ICTs 

0 0 0 

ICT Training 
Had longer periods 
of ICT related 
training 

0 0 0 

Scientific 
performance 

Present higher 
scientific 
performance 

Present higher 
scientific 
performance. 

Present lower 
scientific 
performance 

 

Medical daily 
practice 
performance 

Present lower 
medical daily 
practice performance 

0  
Present higher 

medical 
performance 

Number of 
workplaces 

Work at hospitals (to 
a large extent) 

Work in a narrower 
set of places 0 0 

Nota: 0 – differences are not statistically significant 

A worrisome evidence is that at the workplace, a substantial proportion of GPs (over 70 %) 

do not use the Internet or other related ICTs, namely for activities related with Telemedicine, 

exchanging files with other Hospitals/Health Units, external communication with citizens, 

training and consultation of provision catalogues. Although Electronic Prescription is used by 

the majority (roughly 60 %) of the respondent GPs, for all the other activities – 

teleconsultation, telediagnosis, and telemonitoring – only a meagre percentage of physicians 

(around 10%) claim that they use such technologies. Telemedicine at the workplace is still a 

chimera, at least for Portuguese GPs.  

Notwithstanding such dishearten scenario, our data shows that the Internet for the respondent 

GPs has a crucial role in updating and improving their professional knowledge basis. In fact, 

the most common purpose of using the Internet in the daily medical practice is to update 
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knowledge in the professional domain. It is also used for queries and performance of 

academic related activities. Indeed, 70 % of Portuguese GPs absolutely disagree with the 

statement that the “The ICTs contribute for an increasing obsolescence in their knowledge 

base”. Nevertheless, GPs recognise that the vast majority of them lack specific and general 

training on ICTs related technologies. In fact, half of them agree that they need to attend 

specific training actions on ICTs. Because of that large percentage (42%) of GPs who 

admitted not having pursued professional training targeting ICTs in the previous year, and 

those who did undertook rather short-term (less than one week) courses, such a disheartening 

scenario uncovers an effective risk that a large part of Portuguese GPs may be unable to reap 

the benefits of ICTs in general and the Internet in particular. 
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Appendix 
Table A1: Agrees that "the Internet is essential for medical daily practice" – Kruskal Wallis Test  

Agrees that "the Internet is 
essential for medical daily 

practice"   

  No Yes 

All Chi-
Square 

Asymp. 
Sig. 

Age 3,514 3,036 3,240 12,851 0,000 

Education 1,527 1,495 1,509 0,108 0,743 

Number of workplaces 1,712 1,663 1,684 0,124 0,725 
Structural variables 

Hospital 0,212 0,296 0,260 3,028 0,082 

  
Number of hours/week  (above the average) using 

the Internet 0,178 0,383 0,295 16,777 0,000 

Send/receiving email 3,096 4,255 3,760 53,986 0,000 
Telephone via Internet 0,541 1,092 0,857 13,889 0,000 

Creating a blog 0,089 0,439 0,289 16,695 0,000 
Search information on goods and services 2,705 3,679 3,263 42,424 0,000 
Using travel and accommodation services 1,979 3,107 2,626 41,133 0,000 

Listening to the radio and watching TV on the 
Internet 0,596 1,372 1,041 27,111 0,000 

Playing and downloading games, images and 
music 0,801 1,281 1,076 12,376 0,000 

Reading and downloading online journals  1,651 2,750 2,281 37,385 0,000 

Downloading software (excluding games, images 
and music) 0,966 1,872 1,485 35,504 0,000 

Look for employment/sending applications, CVs 0,158 0,515 0,363 17,473 0,000 

Search for subjects related to scientific and 
professional activities 3,151 4,393 3,863 76,563 0,000 

Developing activities of formal education (school, 
university, etc.) 1,171 2,148 1,731 20,226 0,000 

Education Courses - extra formal education 
(outside the official system) 0,466 1,367 0,982 24,170 0,000 

Reasons 
for using 

the 
Internet 

Courses related specifically with job opportunities 0,116 0,474 0,322 13,939 0,000 

Telemedicine activities 0,623 1,102 0,898 7,246 0,007 
Exchange files with other hospital units 0,356 0,791 0,605 4,328 0,037 
External communication with citizens 0,356 0,827 0,626 14,399 0,000 

External communication with other health units 0,808 1,291 1,085 7,725 0,005 
Internal communication between services 1,171 1,781 1,520 8,595 0,003 

Human resources training 0,329 0,694 0,538 8,289 0,004 
Consultation of provision catalogues 0,226 0,500 0,383 9,131 0,003 

Database access 1,377 2,439 1,985 24,143 0,000 

Activities 
developed 

at the 
workplace 

Search and gathering of information/documents 1,671 3,082 2,480 44,921 0,000 
Consultation by video conference 0,507 0,347 0,415 0,006 0,938 

Online medical tracing 0,404 0,352 0,374 0,331 0,565 

Online information available about medical issues 0,500 0,587 0,550 2,451 0,117 

Online diagnosis 0,459 0,541 0,506 2,491 0,115 
Register online consultations 0,589 0,929 0,784 8,960 0,003 

Receiving emails, requesting information, 
suggestions, complaints 0,979 1,628 1,351 13,537 0,000 

Creating web pages for medical diagnosis 0,336 0,454 0,404 4,028 0,045 

In
te

rn
et

 u
se

 

Difficulty 
in  

performing 
these 

activities 

Maintenance of  forums/chats in the Internet 0,418 0,643 0,547 7,449 0,006 

Opinion "The Internet is essential to my medical daily 
practice" 1,979 4,704 3,541 271,593 0,000 

Training Number of days of ICT related training 2,983 4,258 3,713 5,078 0,024 
Medical daily practice 95,864 81,139 87,425 4,335 0,037 

Performance 
Global scientific performance 0,186 0,347 0,278 27,337 0,000 
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Table A2: Use of the Internet (above the average) for medical practice – Kruskal Wallis Test 
Use of the Internet (above 
the average) for medical 

practice    

  No Yes 

All Chi-
Square 

Asymp. 
Sig. 

Age 3,294 3,166 3,240 1,142 0,285 

Education 1,497 1,524 1,509 0,082 0,775 

Number of workplaces 1,751 1,593 1,684 2,871 0,090 
Structural variables 

Hospital 0,249 0,276 0,260 0,318 0,573 

  
Number of hours/week  (above the 

average) using the Internet 0,213 0,407 0,295 15,014 0,000 

Send/receive email 3,315 4,366 3,760 47,436 0,000 
Telephone via Internet 0,726 1,034 0,857 4,997 0,025 

Creating a blog 0,223 0,379 0,289 3,793 0,051 
Search information on goods and services 3,015 3,600 3,263 15,648 0,000 
Using travel and accommodation services 2,350 3,000 2,626 13,656 0,000 
Listening to the radio and watching TV on 

the Internet 0,939 1,179 1,041 5,412 0,020 

Playing and downloading games, images 
and music 0,919 1,290 1,076 11,337 0,001 

Reading and downloading online journals  1,914 2,779 2,281 23,669 0,000 

Downloading software (excluding games, 
images and music) 1,223 1,841 1,485 16,719 0,000 

Looking for employment or sending 
applications, CVs 0,315 0,428 0,363 1,867 0,172 

Search for subjects related to scientific and 
professional activities 3,477 4,386 3,863 40,916 0,000 

Developing activities of formal education 
(school, university, etc.) 1,355 2,241 1,731 19,039 0,000 

Education Courses - extra formal 
education (outside the official system) 0,675 1,400 0,982 21,564 0,000 

Reasons for 
using the 
Internet 

Courses related specifically with job 
opportunities 0,249 0,421 0,322 9,631 0,002 

Telemedicine activities 0,289 1,724 0,898 61,819 0,000 
Exchange files with other hospital units 0,071 1,331 0,605 90,599 0,000 
External communication with citizens 0,122 1,310 0,626 87,159 0,000 

External communication with other health 
units 0,264 2,200 1,085 131,233 0,000 

Internal communication between services 0,472 2,945 1,520 144,774 0,000 
Human resources training 0,112 1,117 0,538 76,906 0,000 

Consultation of provision catalogues 0,051 0,834 0,383 72,802 0,000 
Database access 0,893 3,469 1,985 152,543 0,000 

Activities 
developed 

at the 
workplace 

Searching and gathering 
information/documents 1,437 3,897 2,480 136,130 0,000 

Consultation by video conference 0,355 0,497 0,415 5,653 0,017 
Online medical tracing 0,294 0,483 0,374 8,466 0,004 

Available online information about 
medical issues 0,335 0,841 0,550 27,008 0,000 

Online diagnosis 0,426 0,614 0,506 7,865 0,005 
Register online consultations 0,569 1,076 0,784 25,129 0,000 

Receiving email, requesting information, 
suggestions, complaints 1,036 1,779 1,351 25,182 0,000 

Creating web pages for medical diagnosis 0,264 0,593 0,404 8,363 0,004 

In
te

rn
et

 u
se

 

Difficulty in  
performing 

these 
activities 

Making and maintaining forums/chats in 
the Internet 0,315 0,862 0,547 26,113 0,000 
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Table A3: Medical Performance above the average – Kruskal Wallis Test 
Medical Performance 

above the average   

  No Yes 

All Chi-
Square 

Asymp. 
Sig. 

Age 3,092 3,467 3,240 8,337 0,004 
Education 1,454 1,593 1,509 2,215 0,137 

Number of workplaces 1,643 1,748 1,684 1,182 0,277 

Structural 
variables 

Hospital 0,271 0,244 0,260 0,288 0,592 

  
Number of hours/week  (above the average) using 

the Internet 0,256 0,356 0,295 3,877 0,049 
Send/receive email 3,986 3,415 3,760 11,491 0,001 

Telephone via Internet 0,860 0,852 0,857 0,025 0,875 
Creating a blog 0,319 0,244 0,289 1,178 0,278 

Search information on goods and services 3,367 3,104 3,263 2,881 0,090 
Using travel and accommodation services 2,744 2,444 2,626 2,803 0,094 

Listening to the radio and watching TV on the 
Internet 1,034 1,052 1,041 0,009 0,924 

Playing and downloading games, images and music 1,121 1,007 1,076 2,101 0,147 
Reading and downloading online journals  2,401 2,096 2,281 3,137 0,077 

Downloading software (excluding games, images 
and music) 1,560 1,370 1,485 2,151 0,142 

Looking for employment/sending applications 0,411 0,289 0,363 1,120 0,290 
Search for subjects related to scientific and 

professional activities 4,000 3,652 3,863 7,134 0,008 
Developing activities of formal education (school, 

university, etc.) 1,802 1,622 1,731 0,741 0,389 
Education Courses - extra formal education 

(outside the official system) 1,048 0,881 0,982 0,414 0,520 

Reasons for 
using the 
Internet 

Courses related specifically with job opportunities 0,377 0,237 0,322 0,032 0,858 
Telemedicine activities 0,952 0,815 0,898 1,357 0,244 

Exchange files with other hospital units 0,662 0,519 0,605 0,679 0,410 
External communication with citizens 0,638 0,607 0,626 0,560 0,454 

External communication with other health units 1,135 1,007 1,085 0,379 0,538 
Internal communication between services 1,517 1,526 1,520 0,004 0,952 

Human resources training 0,473 0,637 0,538 2,210 0,137 
Consultation of provision catalogues 0,386 0,378 0,383 0,073 0,787 

Database access 2,068 1,859 1,985 0,580 0,446 

Activities 
developed 

at the 
workplace 

Searching and gathering information/documents 2,512 2,430 2,480 0,124 0,725 
Consultation by video conference 0,367 0,489 0,415 0,444 0,505 

Online medical tracing 0,285 0,511 0,374 1,367 0,242 
Online information available about medical issues 0,498 0,630 0,550 0,969 0,325 

Online diagnosis 0,488 0,533 0,506 0,071 0,790 
Register online consultations 0,749 0,837 0,784 0,289 0,591 

Receiving email, requesting information, 
suggestions, complaints 1,353 1,348 1,351 0,056 0,813 

Creating web pages for medical diagnosis 0,377 0,444 0,404 1,155 0,283 

In
te

rn
et

 u
se

 

Difficulty 
in  

performing 
these 

activities 

Maintaining forums/chats in the Internet 0,502 0,615 0,547 0,774 0,379 

Opinion "The Internet is essential to my medical daily 
practice" 3,618 3,422 3,541 1,151 0,283 

Training Number of days of ICT related training 3,862 3,485 3,713 0,001 0,972 
Medical daily practice 54,587 137,776 87,425 238,010 0,000 

Performance 
Global scientific performance 0,307 0,234 0,278 18,532 0,000 
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Table A4: Scientific Performance above the average – Kruskal Wallis Test 
Scientific 

Performance above 
the average   

  No Yes 

All Chi-
Square 

Asymp. 
Sig. 

Age 3,371 2,831 3,240 16,652 0,000 

Education 1,436 1,735 1,509 13,300 0,000 

Number of workplaces 1,699 1,639 1,684 0,244 0,621 
Structural 
variables 

Hospital 0,251 0,289 0,260 0,475 0,491 

  
Number of hours/week  (above the average) using 

the Internet 0,274 0,361 0,295 2,296 0,130 

Send/receive email 3,560 4,386 3,760 19,561 0,000 
Telephone via Internet 0,757 1,169 0,857 5,657 0,017 

Creating a blog 0,290 0,289 0,289 0,079 0,778 
Search information on goods and services 3,158 3,590 3,263 5,729 0,017 
Using travel and accommodation services 2,417 3,277 2,626 17,479 0,000 

Listening to the radio and watching TV on the 
Internet 0,988 1,205 1,041 1,893 0,169 

Playing and downloading games, images and music 0,950 1,470 1,076 11,758 0,001 

Reading and downloading online journals  2,116 2,795 2,281 10,677 0,001 

Downloading software (excluding games, images 
and music) 1,336 1,952 1,485 11,335 0,001 

Looking for employment or sending applications, 
CVs 0,320 0,494 0,363 2,726 0,099 

Search for subjects related to scientific and 
professional activities 3,672 4,458 3,863 24,830 0,000 

Developing activities of formal education (school, 
university, etc.) 1,421 2,699 1,731 29,514 0,000 

Education Courses - extra formal education 
(outside the official system) 0,764 1,663 0,982 24,288 0,000 

Reasons for 
using the 
Internet 

Courses related specifically with job opportunities 0,243 0,566 0,322 4,953 0,026 

Telemedicine activities 0,764 1,313 0,898 9,155 0,002 
Exchange files with other hospital units 0,490 0,964 0,605 11,788 0,001 
External communication with citizens 0,432 1,229 0,626 17,241 0,000 

External communication with other health units 0,992 1,373 1,085 1,913 0,167 
Internal communication between services 1,317 2,157 1,520 10,374 0,001 

Human resources training 0,340 1,157 0,538 35,316 0,000 
Consultation of provision catalogues 0,293 0,663 0,383 9,337 0,002 

Database access 1,776 2,639 1,985 12,719 0,000 

Activities 
developed 

at the 
workplace 

Searching and gathering of information/documents 2,278 3,108 2,480 11,524 0,001 
Consultation by video conference 0,394 0,482 0,415 2,774 0,096 

Online medical tracing 0,386 0,337 0,374 0,734 0,392 

Online information about medical issues 0,510 0,675 0,550 3,725 0,054 

Online diagnosis 0,479 0,590 0,506 3,471 0,062 
Register online consultations 0,799 0,735 0,784 1,211 0,271 

Receiving emails, requesting information, 
suggestions, complaints 1,359 1,325 1,351 0,413 0,521 

Creating web pages for medical diagnosis 0,386 0,458 0,404 2,748 0,097 

In
te

rn
et

 u
se

 

Difficulty 
in  

performing 
these 

activities 

Maintaining forums/chats in the Internet 0,452 0,843 0,547 14,647 0,000 

Opinion "The Internet is essential to my medical daily 
practice" 3,347 4,145 3,541 15,809 0,000 

Training Number of days of ICT related training 3,797 3,452 3,713 0,134 0,715 
Medical daily practice 91,600 74,396 87,425 4,748 0,029 

Performance 
Global scientific performance 0,050 0,992 0,278 203,743 0,000 
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