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Introduction 

Digital technologies have revolutionized the world. In particular, a significant 

development has occurred in information and communication technologies (hereinafter: ICT) 

in Europe over the past twenty years. These approaches support consumers in different parts 

of their lives, including the structural changes in healthcare systems and healthcare delivery to 

individual consumers (European Commission, 2014). Digital technologies have direct effects 

on people’s lives, with the estimates that there will be 6,58 connected electronic devices per 

person all over the world by 2020. These projections estimate that staggering 50 billion 

devices will be connected to the Internet by 2020 (Evans, 2011). According to McKinsey 

Global Institute, worldwide Internet of Things market will have a potential of over 10% of the 

world economy by 2025 (Manyika et al., 2015). 

Digital progress has made inroads in nearly all economic sectors, including healthcare. 

As such, information and communication technologies enable patient centricity in the delivery 

of care, improved access to relevant resources, healthcare providers, and bidirectional flow of 

information between individuals and healthcare providers. As a result, healthcare system 

should become more personalized. More involved and informed patients can obtain better 
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results by implementing measures (healthy lifestyle, diet and exercising) to prevent diseases 

(thus, in the long-term prospective reducing healthcare expenditures at both individual and 

social levels). Improved communication healthcare provider (physician, nurse)-to-patient, 

patients’ access to the information on the methods of therapy, and their health state, as well as 

to the test results increase participation in the treatment process, and can have significant 

impact on the state of health (Earnest et al., 2004). Thanks to greater access, possibility of 

controlling patients’ health information gives them chance to increase health literacy and 

engagement (Weitzman et al., 2009). Their satisfaction is greater, while time needed for 

orientation how to use electronic devices is relatively short (Greysen et al., 2014). More 

involved and informed patients are less likely to choose the non-adherence to prescribed 

therapy, which is now the case with up to 50% of patients even in situations after life 

threatening illness such as heart attack. Another potential benefit for patients and healthcare 

expenditures is greater detection and avoidance of medical errors due to ICT use. As a result, 

healthcare quality could improve, with better application of the guideline mandated therapies 

and shortening of the most expensive element in the patient journey through the healthcare, 

namely hospitalization. IT solutions enable measures to be embedded and monitored 

throughout the healthcare system. They also provide a platform for faster and more effective 

comparative research. They also should be envisioned for faster implementation of 

therapeutic guidelines.  

According to the European Commission: „eHealth is the use of ICT in health products, 

services and processes combined with organizational change in healthcare systems and new 

skills, in order to improve health of citizens, efficiency and productivity in healthcare 

delivery, and the economic and social value of health” (Communication from the 

Commission, 2012, p. 3). eHealth presents ICT application in the entire set of functions 

affecting health care sector. It contains tools not only for health care authorities and health 

care providers, but also for patients (COCIR, 2015). From the standpoint of this research: 

“eHealth covers the interaction between patients and health-service providers, institution-to-

institution transmission of data, or peer-to-peer communication between patients and/or health 

professionals” (Communication from the Commission, 2012, p. 3).  

The definition of Electronic Health Record (hereinafter: EHR) is variable. According 

to eHealth Strategies Report, EHR is the longer-term electronic record of a patient which 

comprise or virtually interconnected data in numerous Electronic Medical Records 

(hereinafter: EMR) and Electronic Patient Records (hereinafter: EPR). This record is to be 

shared and exchanged across healthcare system, between institutions – healthcare service 

providers. EHR is also patient-centric (Stroetmann et al., 2011, p. 20). It should be 

interoperable, as its purpose is to incorporate the contacting history of patients with healthcare 

providers from all the organizations which delivered care to this particular individual (OECD, 

2013). EHR is also a real-time record. It provides secure and straightaway available data on 

patient (WHO, 2016, p. 21) and includes structured and unstructured information from the all 

available sources (Denaxas and Morley, 2015). The term EMR is understood as the electronic 

record of patient located in an outpatient clinic or doctor’s office. The definition of EPR 

indicates electronic record of a patient conducted in a hospital or other medical facility. 

Usually EMR is provider-centric, held in one setting, whereas EPR is broader in scope. The 

latter is organization-centric, and is usually in one institution (Stroetmann et al., 2011, p. 19). 

Comparing to the other EU Member States, Poland is a country that has not developed 

sufficiently an electronic flow of information in the healthcare sector yet. Although the 

agreement exists among policy makers that such flow enables the coordination and 

transmission of information between all participants of patient’s therapeutic process, 

providing higher efficiency of treatment while maintaining financial efficiency (Ministry of 

Health, 2015), the implementation of this approach has still fallen behind. According to the 
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results of the control conducted by the Supreme Audit Office in Poland, health care providers, 

which kept at least part of the documentation in the electronic form, have eliminated a number 

of deficiencies regarding its completeness and readability (Supreme Audit Office, 2016).  

The aim of this paper is to compare the level of IT solutions implementation in the 

healthcare systems in different EU countries, particularly in Poland, and in Germany. Internet 

access, and Internet use, as well as hospital IT expenditures, were chosen as the indicators of 

economic conditions. The adoption and the use of digital communications tools by healthcare 

providers were presented subsequently. Afterwards patients’ online access to the healthcare 

information and the availability of online booking of appointments were collated. At the end 

the Internet use by individuals was compared. The main goal was to look for the benchmarks 

to monitor further development of IT solutions in the healthcare system. Benchmarks for 

Polish healthcare system were searched not only in healthcare systems in different EU 

countries, but also in a broader context – in different parts of economy, in other sectors 

(specifically, in online banking).

1. Data and methodology 

The data used in this analysis were taken from different Polish, European, and 

worldwide reports, as well as Eurostat and Central Statistical Office of Poland databases. The 

collection of primary data was not feasible. Nevertheless, secondary data allowed to present 

analysis in regard to selected European healthcare systems. They are reliable, as they were 

collected by official institutions. The descriptive analysis conducted in the empirical part is 

based on the data from six selected countries: Denmark, Estonia, Germany, the Netherlands, 

Poland, and Sweden. The selection of these countries is not coincidental. Estonia is one of the 

former Soviet Union republics that is well developed in IT solutions. Sweden and Denmark 

are two Scandinavian countries that belong to EU and are considered as well advanced in 

digital technologies. The Netherlands is one of the best countries in the usage of eHealth 

solutions, and Germany was selected as it is the largest EU country neighbouring Poland. 

Additionally complex EU data were presented to show position of selected countries in 

relation to EU situation in general. The data published in European Hospital Survey describes 

the comparative analysis of 30 European Countries – 28 EU Member States together with 

Iceland and Norway. Complex data on EU countries alone was not available in this particular 

case. In this situation, it is a reason of presenting aggregated statistics for 30 countries.

In accordance with the desk research character of the comparative analysis, scientific 

papers and official EU documents were studied to present definitions of eHealth, EMR, EPR 

and EHR. Then the ICT utilization necessity in healthcare system was described. As a result 

secondary data showing ICT use in chosen countries were presented and compared. Data on 

the online booking of appointments by patients provided by one of the biggest private 

outpatient clinic in Poland were added as a best practice in this field. ICT use in different 

sectors of economy in Poland including the healthcare was also collated. Data collected from 

different sources allows to conduct multi criteria analysis, which shows interdependences 

between broadband access and the use of Internet by citizens and the use of ICT in health care 

sector. 

2. Internet access across the European Union countries 

In the majority of the EU countries, rapid expansion of the households with the 

broadband Internet access has been observed for the last 6 years (2010-2015). This important 

economic factor shows the economic growth. In Poland, the proportion of the households 

with the broadband Internet access rose by 14% in years 2010-2015, which mostly parallels 
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the overall growth in Internet access. In other countries the fastest growth of households with 

broadband Internet access (23%) in years 2010-2015 was observed in Estonia (Eurostat A and 

Eurostat B).

Table 1. Internet access in 2015 

Country 
% of households with: 

Internet access broadband access 

EU 83 80 

Netherlands 96 94 

Denmark 92 84 

Sweden 91 83 

Germany 90 88 

Estonia 88 87 

Poland 76 71 

Source: based on Eurostat’s Database (Eurostat A and Eurostat B). 

Poland, with 71% of households with broadband Internet access in 2015 is still behind 

others (Table 1). The gap between Poland and the EU countries in share of the households is 

7% in Internet access and 9% in broadband Internet access in 2015, respectively. In countries 

such as Sweden or the Netherlands, which were close to the saturation already in 2010, a 

comparatively small growth in the percentage of households with Internet access was 

observed (Eurostat, 2015). The Netherlands had the highest percentage of households with 

Internet access and broadband in 2015.

Table 2. Internet use in 2015 

Country 
% of individuals (aged 16-74) using the Internet: 

at least once a week  in the last 3 months 

EU 76 79 

Denmark  93 96 

Netherlands 91 93 

Sweden 89 91 

Estonia 86 88 

Germany 84 88 

Poland 65 68 

Source: based on Eurostat’s Database (Eurostat C and Eurostat D). 

In the EU countries, 76% of citizens used Internet at least once a week (regular users) 

in 2015 (Table 2). It corresponded to 65% of individuals accessing Internet on a regular basis 

in Poland. The highest use was observed in Denmark. Hence, Poland lags behind many EU 

countries, both in the availability of Internet access and the frequency of use. According to the 

data delivered by Central Statistical Office of Poland based on households’ survey, the most 

common reasons for the lack of Internet access at home were perceived no need to have such 

access, the lack of appropriate skills, and excessively high costs of both hardware and Internet 

access (Central Statistical Office of Poland, 2015). 
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3. Disparities in IT healthcare expenditures as an important economic indicator 

IT expenditures review allows for the evaluation of the potential future IT deployment 

in hospitals. These expenditures should be recognized as an important economic indicator. It 

is worth to underline, however, that in different countries hospitals’ budget are differently 

structured. As presented in Table 3, the Netherlands hospitals were heavily investing in IT. 

The hospitals in Germany were a little bit above the group of 30 European countries hospitals 

(EU countries plus Norway and Iceland).

Table 3. Hospital IT expenditures 

Country 
IT budget as a % of hospital budget  

<1 [1 - 3] [3,1 - 5] > 5 

EU/Iceland and Norway 39 47 10 4

Netherlands 45 41 14 

Germany 19 60 12 9

Sweden 11 67 17 6

Denmark 38 12 50 

Estonia 60 40 

Poland 63 30 7
Distribution (expressed in %) of hospitals in different budgetary categories.  

Source: based on European Commission (2014). 

The hospitals in Poland allocated a lower proportion of their budget on IT. They 

represented one of the lowest IT investment levels. Such situation is caused due to the very 

limited financial resources that can be devoted to these investments in Poland (Supreme Audit 

Office 2013 and 2016). Sixty-three percent of hospitals in Poland devoted less than 1% of the 

budget on IT. None of the hospitals in Poland allocated more than 5% of the budget to IT. 

Despite the fact that a similar situation existed in Denmark, none of the hospitals in Denmark 

devoted over 5% of their budget on IT, the situation in this country looked quite different. For 

half of the hospitals IT budget represented between 3,1 and 5% of hospital budget (European 

Commission, 2014).  

4. Application of digital communication  

The clinical care information exchange is needed to assure healthcare services quality 

and efficiency. For physicians, it is easier and safer to treat patients when the information is 

readily available from different healthcare providers. Furthermore, inappropriate and wasteful 

referrals can be reduced, with less laboratory and other diagnostic tests duplication. In 

Table 4, the percentage of surveyed hospitals, which share information with other healthcare 

providers, is displayed. 

It is noteworthy that all surveyed hospitals in Denmark exchange electronically 

clinical information. Ninety-four percent of these hospitals exchange information with general 

practitioners, who are not working in the same hospital, 81% with others hospitals, as well as 

with external specialists. Only 6% hospitals exchange information with other healthcare 

providers in other EU countries, or outside the EU. Estonian, Dutch, and Swedish hospitals 

are not far behind Danish hospitals. The situation in Germany, with 56% of hospitals 

exchanging clinical care information, looks worse, and it remains a 1% below the EU 

situation. Poland with only 29% of hospitals exchanging clinical information is the worst 

performer in this category among the presented countries. Seventeen percent of Polish 
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hospitals exchange electronically clinical care information with other hospitals, 15% with 

external specialist, and 6% with external general practitioners. Only 3% hospitals exchange 

information with other healthcare providers in other EU countries, and only 1% outside the 

EU. Among the analyzed countries, the highest proportion of hospitals that shared 

information with healthcare providers in other EU countries was observed in Sweden and 

Estonia. Still this percentage was only 8% (European Commission, 2014). 

Table 4. Electronic clinical care information exchange – hospital-to-other healthcare providers 

(%)

Country Exchange None

EU/Iceland and Norway 57 43 

Denmark 100 

Estonia 92 8

Netherlands 88 12 

Sweden 85 15 

Germany 56 44 

Poland 29 71 

Source: based on European Commission (2014). 

Despite the long debates on necessity of exchanging clinical information within 

healthcare system, the situation is still far from desired state. The proportion of hospitals 

exchanging this kind of information would be expected to be much higher. However, lack of 

connectivity is visible in many EU healthcare systems. From the economic point of view such 

situation needs improvement.    

Medical information can be captured in virtually all points of contact between patient 

and healthcare system. The percentage of EMR and EPR adoption and use is presented in 

Table 5 (OECD, 2013).

Table 5. Use of EMR and EPR in offices of primary care physicians, specialists and in 

hospitals (%) 

Country Primary care physician Medical specialist Hospitals

Netherlands 100 100 100 

Sweden 100 100 100 

Estonia 98 50 100 

Germany >80 >80 >90

Denmark 51 10 100 

Poland ~15 ~10 ~5

Source: based on OECD HCQI Questionnaire, Secondary Use of Health Data: Electronic 

Health Records, 2012 [after:] OECD (2013). 

In some countries, like the Netherlands and Sweden, all information captured by 

primary care physicians, medical specialists and in the hospitals, was captured electronically. 

In Poland these percentages were at appallingly low levels. It is hoped that the action plan is 

developed among policy makers to develop comprehensive plans for capturing all health-

related data electronically. From the economic perspective it would be less expensive and 



Ewa M. Kwiatkowska ISSN 2071-789X 
 INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY 

Economics & Sociology, Vol. 9, No 3, 2016 

216

faster. Without the necessity of covering additional cost the treatment process would become 

more effective.

5. Internet use in interactions with the patients 

Electronic capture of information about patient is only the first step. Other aspects 

include patients’ access to their EPR. In the group of EU countries, Iceland, and Norway the 

online access to EPR does not exist in 91% of hospitals. The situation looks quite different in 

Estonia and in Denmark, where 75% and 62% of patients have the right of entry to their 

medical records via Internet, respectively. However, this access is limited to selected 

information, like tests results. As shown in Table 6, no surveyed hospital in Germany was 

providing the online access to EPR to their patients. In Poland such access was available in 

only 3% of hospitals. These data show that the vast majority of hospitals in the EU do not 

provide electronic access to healthcare information despite the fact that in accordance with 

law (Directive 95/46/EC), the individuals in the EU may access their personal data, including 

health data. Unfortunately, in the majority of cases their rights are not executed via electronic 

means but by the traditional written forms. Patients do not have remote access to their health 

history. There is much to be desired concerning this possibility, as it would be faster and 

economically more efficient. Only 1% of surveyed hospitals provide access to all the 

information collected about the patient (European Commission, 2014). In accordance with 

Polish law, in 2017, all healthcare records must be conducted electronically (Patients’ Right 

and the Commissioner for Patients’ Rights Act).     

Table 6. Online patients access to Electronic Patient Records (%) 

Country Yes No

EU/Iceland and Norway 9 91 

Estonia 75 25 

Denmark 62 38 

Sweden 8 92 

Netherlands 4 94 

Poland 3 97 

Germany 100 

Source: based on European Commission (2014). 

The possibility of the online booking of appointments with physicians directly by 

patients, or in real time by general practitioners does not often exist in European countries, as 

presented in the Euro Health Consumer Index 2014 (hereinafter: EHCI). The existence of 

such solution can potentially eliminate the waiting lists problem, as patients may book 

appointments for the most convenient time (a vacant slot). The availability of this service is 

increasing in European countries (Table 7).  

In 2014, in 13 countries (Denmark, Lithuania, Norway, Spain, Latvia, Estonia, FYR 

Macedonia, Luxemburg, UK England, Sweden, Hungary, Iceland and Portugal) out of 37 

countries covered in EHCI, sizeable part of patients obtained the opportunity to book online 

appointments with their physicians. It is worth to underscore, however, that cut-offs for the 

country to obtain grades: “good” (score 1) or “so-so” (score 2), have been stable for the last 6 

years, since 2009 (Björnberg, 2015). In comparison with the other European countries Polish 

situation in this field, with score “not so good” (score 3), is rather weak. Denmark, with grade 
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“good”, holds the first position with almost widely offering the possibility for patients of 

booking online appointments with physicians. 

Table 7. Online appointments in 2014 

Country Mean Score

Denmark 1,39 1

Estonia 1,71 1

Sweden 1,94 1

Netherlands 2,19 2

Germany 2,46 2 

Poland 2,57 3
Scoring for the indicator: 1 – widely available facility; 2 – it is only offered by a few pioneering healthcare 

providers; 3 – it does not exist, or exist very rarely. 

Source: based on Björnberg (2015), EHCI 2014 Single Indicator Score Sheets. 

In the survey carried out in 2010 in the EU, the overall 71% of hospitals offered 

eBooking. Estonian hospitals were above this average. However, this ratio was much lower in 

Poland. Such possibility existed only in fewer than 50% of hospitals. Germany’s hospitals 

were at the same level as all hospitals in the EU. This solution was available in 71% of their 

hospitals. Patients had a possibility of eBooking only in 11% of all surveyed hospitals which 

offered such IT solutions. In 73% of hospitals, this solution was available only to internal 

medical, nursing or administrative staff, and in 54% only to internal medical staff. In 22% of 

hospitals physicians, which were not working in this hospital (external medical staff), were 

able to book appointments for their patients directly, online into the system (Deloitte & Ipsos 

Belgium, 2011). 

According to the results of the control of Supreme Audit Office in Poland, 32% of 

hospitals did not use software to create EMR at the end of June 2012. Moreover, 78% of 

hospitals did not use Internet in healthcare–to–patient interactions, even in the quite simple 

registration process. This situation looked even worse when it comes to the patients’ medical 

tests results online availability on an individual patient account. Ninety-two percent of hospitals 

did not provide such opportunity (Supreme Audit Office, 2013). As it was described above, the 

accessibility of the appointments online booking by patients is very low, especially in Poland.  

Table 8. The percentage of online booking of appointments in one of the private outpatient 

clinic in Poland 

Month Percentage 

1 51 

2 54 

3 53 

4 54 

5 54 

6 59 

7 53 

8 53 

9 54 

10 55 

Source: data from one of the private clinic in Poland. 
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Above is the example of the opportunity in a selected clinic (Table 8). It shows that 

more than 50% of patients in one of the private clinics in Poland prefer to book their visits 

online. This ratio, observed within ten months of 2014–2015, varied between 51% and 59%. 

The data suggest that there is a stable group of people which use the online booking system 

frequently, and there was no growing tendency observed. However, it is worth to underline, 

that for the most of the patients services in such private clinics are covered by employer as an 

additional health insurance. These patients may differ from the rest of population being 

younger and actively employed.  

Patients’ medical data from the visits and lab tests results are shared electronically by 

some physicians, primary care doctors and specialists in several private outpatient healthcare 

networks of clinics and hospitals in Poland (OECD, 2013). In some private outpatient clinics, the 

possibility of electronic communication between physicians and patients exists. However, this 

communication works one way. For example, in some outpatient clinics, physicians can interpret 

the patients’ tests results online, however, the patients are not able to ask questions about tests 

results or identify their problems with the prescribed treatments adherence or tolerability. 

6. Online services in healthcare and other sectors  

Digital technology has revolutionized consumer attitudes. Individuals are using 

Internet for private purposes. One can ask a question whether, there is any difference between 

online booking holidays or a ticket to a theatre, e-banking, and booking online an appointment 

to the physician. In the EU countries 46% of individuals used online banking services in 

2015. Among analysed countries, Denmark, the Netherlands, and Estonia had the highest rate 

of individuals using such services (81-85%). Poland (31%) was far behind Germany (51%), 

not even mentioned Sweden with 80% of users (Eurostat E). When it comes to the Internet 

usage for seeking the health information by individuals there is a visible gap between Poland 

and other countries. In all 28 EU countries 46% of individuals were looking for health-related 

information online. The share of individuals varied between 52% for Sweden and 66% for 

Denmark. Poland was far behind with only 28% of people seeking for health-related 

information online (Eurostat F).     

ICT has changed consumer attitudes in Poland, but not with regard to the health-

related issues. The individuals used Internet most frequently for sending and receiving e-mails 

(54%), reading and downloading online magazines (47%), finding information about goods 

and services (42%), and social networks (41%). Online banking services were on fifth place. 

Thirty-one percent of individuals (almost 46% of all Internet users), aged 16-74, used such 

services over the 3 month period. These numbers indicate that consumers trust the online 

services. Within this period, only 28% of all individuals searched for information related to 

health issues (Central Statistical Office of Poland, 2015).

Table 9. Online services in 2015 in Poland (%) by individuals over the 3 month period

Online services 
Age

Total 16–24 25–54 55–74 

General Internet use  68 98 82 36 

The use of online services related 

to travel/accommodation 
17 19 23 8

Online banking 31 27 43 15 

Searching for information related 

to health issues 
28 27 36 18 

Source: based on Central Statistical Office of Poland (2015). 
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As it is shown in Table 9, the existence of generational differences in the use of online 

services in Poland is clearly visible. The highest share of users looking for information on 

health-related issues was found in the group of women at the age 25-34 (52% of all women in 

this age group), versus only 10% of women aged 65-74 (Central Statistical Office of Poland, 

2015).

Table 10. Healthcare-related online services (%) in Poland in 2015 over the 12 month period 

Online services 
Age

Total 16–24 25–54 55–74 

General Internet use 70 98 84 38 

Searching for information 

related to health issues 
39 40 49 23 

Health-related inquiries with 

physicians  
1 1 2 0

Access to EMR 3 1 4 2

Booking online an 

appointment with a physician 
6 4 8 2

Source: based on Central Statistical Office of Poland (2015). 

In Table 10, the use of selected healthcare-related online services was presented in 

different age categories. Similar to the use of selected online services, generational 

differences in the online services related to health-related issues use were evident. In Poland, 

almost 40% of individuals were looking for information related to health issues in one year 

period. When comparing age groups, the highest share was observed in age group 25-34 of 

women (almost 69%). The higher education is another factor which contributes to the more 

frequent use of online services related to health-related issues. Among the individuals with 

higher education the share of people using online services related to health-related issues has 

been increased, reaching 69%. There was negligible Internet use for contacting physicians 

(with the purpose of obtaining prescription or an answer for the health-related queries). This 

share was higher among women with higher education, but still remained at a very low level 

of 3%. Although the law permits patient to have access to their health data this possibility was 

used only rarely via electronic means. Only 3% of individuals had access to their EMR. This 

share is increased among people with higher education, amounting to 9%. More over in 

women in age group 25-44, this share was higher, reaching 6%. The numbers describing more 

frequent access to EMR among women aged 25-44 with higher education can be explained by 

more common use of private healthcare providers which offer such possibilities. Only 6% of 

individuals booked online an appointment with a physician in the one year period. Similar, to 

numbers showing the situation with access to EMR, the higher percentage of patients booking 

online appointments with physicians was in age group 25-44 (more than 12% of women in 

this group). Additionally, the self reported health state can be an important driver to book 

online appointments with physicians, as people who described their status as “bad” or “very 

bad” used this possibility in 18% and 11% cases, respectively. The access to broadband and 

Internet using frequency also tend to increase this service utilization. Seven percent of 

individuals with the broadband versus 4% with lower speed access and 9% of regular users 

versus 1% of irregular users used this service in one year period (Central Statistical Office of 

Poland, 2015). 
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Table 11. Self-reported importance of Internet services in the selected areas (%) 

Key areas important 
rather

important 

rather

unimportant 
unimportant I don’t know

Online access to health/ 

diseases history 
44 38 5 2 11 

Booking online or via email 

an appointment with a 

physician 

46 35 6 3 11 

Source: based on PBI study „e-administracja w oczach internautów 2013”, [after:] Ministry of 

Administration and Digitalization (2014). 

As shown in Table 11, more than 80% of Internet users in Poland valued an access to 

their health history via Internet as at least “rather important”. Only for 7% of Internet users 

such option seemed to be “unimportant” or “rather unimportant”. In case of the availability of 

eBooking of an appointment with a physician the situation looked similar (Ministry of 

Administration and Digitalization, 2014). Eighty one percent of Internet users in Poland 

valued possibility of booking online an appointment with a physician as “rather important” or 

“important” factor. However, the problem is that there is still lack of such opportunities for 

the majority of patients in Poland. 

Conclusions

The differences in the IT solutions application in healthcare systems between the EU 

countries are apparent. The reasons for these differences can be linked to the disparities both 

in the IT expenditures among countries and in the percentage of households with access to the 

Internet, especially broadband access (Table 12).  

Table 12. Multi criteria analysis (%) 

Country 
Broadband

access 

Internet

used: at 

least once a 

week 

IT hospital 

budget >3%

Electronic

clinical care 

information 

exchange

Use of 

EMR in 

hospitals

Online

patients

access to 

EPR

Use of 

online

banking

Denmark 84 96 50 100 100 62 85 

Estonia 87 88 0 92 100 75 81 

Germany 88 88 21 56 >90 0 51 

Netherlands 94 93 55 88 100 4 85 

Poland 71 68 7 29 ~5 3 31 

Sweden 83 91 23 85 100 8 80 

Source: based on data from Tables 1-6 and Eurostat’s Database (Eurostat E). 

The access and the Internet use vary across the EU countries. Estonia represents a 

positive example where a high level of ICT utilization in healthcare system was achievable. 

Estonia has successfully taken the advantages of introducing ICT in healthcare. It is observed 

in the highest patients’ online access to EPR and the broad use of EMR in the hospitals. In 

contrast, despite some year-to-year improvements Poland continues to have an inadequate 

Internet availability. Situation in Poland is far from expected. The Estonia’s case however 
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shows that it is possible to implement broadly ICT in healthcare like in other sectors, 

including online banking successfully.

Digital progress offers significant opportunities. With the ICT use, information about 

patients and their health state can be available virtually everywhere. The medical information 

flow across the entire healthcare system can be made easier. Direct access to health 

information can both improve patients’ satisfaction and also helps physicians prevent medical 

errors. As a result the quality of care and patients safety should increase. It could be 

monitored on local or national levels. With ageing society and the subsequent increase in the 

burden on the healthcare services, the ICT use can produce several improvements. It can 

reduce financial and administrative burdens and helps to improve economic efficiency in the 

healthcare systems.  

For the majority of Poles it seems important to have the possibility to access their EPR. 

The lack of knowledge or more likely the lack of access to eHealth is a reason for very small 

percentage of patients booking online appointments with their physicians. However, IT solutions 

(electronic access for patients to their medical history and the possibility of booking online an 

appointment) are available in many private clinics. For example, more than 50% of patients in one 

of the largest private outpatient clinic in Poland booked online their appointments.  

Owing to progress in digital technologies and the ICT use, there is an opportunity to 

make healthcare systems more patient-centric. For patients, arranging appointments could be 

faster and easier. Other interactions may include seamless flow of prescriptions between 

healthcare provider, pharmacies, and the patients; the adherence to treatment monitoring can 

be also made easier. From the point of view of the entire healthcare system, there is also a real 

opportunity for re-energizing new medical discoveries via monitoring of health outcomes in 

real settings. IT solutions implementation can be recognized as a potential remedy for 

reducing inefficiencies and even fraud, specifically potential duplication of tests, double 

payments. Owing to the medical errors avoidance and faster professional therapeutic 

guidelines implementation, there is a long-term potential for fostering savings in healthcare 

systems on national or regional levels. In conclusion, significant gaps in the ICT use in 

healthcare system have been identified. To this end, further research should concentrate on 

practical and reliable benchmarks development to monitor progress in this field. Financial 

savings analysis both at the national and regional levels should be also conducted. Further 

investments in IT infrastructure and education of healthcare providers and patients regarding 

the benefits of digital technologies are needed. 
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