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Despite the fact that remote services were successfully implemented in most European social and health systems before 2020, the COVID-19 pandemic has led to an unprecedented development of health and social care services provided in this form. This paper compares the readiness of patients to use the digital solutions in healthcare systems implemented in EU countries, in response to the current pandemic situation. In the study, technological, health insurance, and demographic variables were selected on the basis of substantive criteria. Next, the linear ordering method was applied to make a ranking of the analyzed countries according to the level of patients' readiness to use digital healthcare services. The main findings show that the Netherlands and Ireland are characterized by the highest level of patients' readiness for using remote healthcare services. On the other hand, Romania and Bulgaria are among the countries with the lowest readiness. The study also made it possible to group European countries according to the level of patients' preparedness.
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INTRODUCTION

The COVID-19 pandemic has become a global challenge that has significantly influenced the sustainability of the healthcare systems worldwide. So-called “new normal” causes that health systems have to operate in a challenging context–managing both the increasing demand for healthcare services and the resource constraints with new standards and restrictions (1). In the face of an increasing number of the COVID-19 cases, many countries have introduced strong restrictions on direct access to medical services. Outpatient visits to healthcare providers have been significantly reduced or canceled as they increase the risk of contracting and spreading the virus among healthcare workers, patients and their families (2). Moreover, a decrease in emergency cases in hospitals around the world has been reported, having a significant impact on the health outcomes of the populations (3–5). In the European region, during the pandemic peaks, severe disruptions in delivery of the essential healthcare services have been reported, including among others: Non-communicable disease diagnosis and treatment, rehabilitation services and dental services (1, 6).

Consequently, the implementation of new digital health solutions or development of the existing ones have been observed in most EU countries. For example, in Poland, the results of BioStat CAWI survey indicate that in April 2020 as many as 43.3% of respondents used telemedicine services as a form of medical advice taken in the last 7 days, compared to only 26.7% in March 2020. The interest in all other forms of medical services decreased significantly, and the level of use of emergency medical services remained unchanged (7).

There is no doubt that a positive effect of the ongoing pandemic is the acceleration of digital solutions implementation in EU healthcare systems. Telemedicine and virtual care are considered as an approach to maximize the efficiency of healthcare delivery (8). For the contemporary healthcare systems, it represents one of the most effective potentials to reduce health expenditure, ensure the more effective allocation of resources and improve the access to healthcare services (9). Taking into account the dynamic development of remote healthcare services, the research question arises, if, and to what extent, the patients in the EU are ready to use distance health services as a result of restrictions implemented in healthcare delivery due to the pandemic. The proper assessment of digital health tools is not possible without consideration of the patients' perspective, their readiness, ability and experience to use such services. Consequently, the examination of the patients' preparedness for distance medical services is an important scientific and practical issue.

This paper compares the level of readiness of patients to use the digital solutions in healthcare systems, implemented in selected EU countries, in response to the current pandemic situation. In the study, we formulated the following research hypothesis: There are significant differences among the EU countries, especially between CEE countries and Western European countries, in terms of factors characterizing the patients' ability and experience to use remote healthcare services. The main contribution of the paper is that we made an attempt to evaluate the patients' readiness for remote healthcare services in the context of the COVID-19 pandemic, with the application of linear ordering methods using a Non-model aggregation technique. This approach allows us to create a ranking of the examined countries and indicate the main similarities and differences among them.



LITERATURE REVIEW

The COVID-19 pandemic has highlighted new challenges in various areas of healthcare services related to their availability, resource mobilization, financing and others. Distance healthcare represents a solution to these challenges due to its ability to provide essential health information and services to vulnerable social groups (elderly, people with disabilities, living in remote areas), monitor morbidity and adhere to social distancing and reduce cases of COVID-19.

In the literature, there are many studies examining various aspects of telemedicine application during the current pandemic, with regard to entire health systems and various areas of medicine, both on the international and regional levels. The research on remote healthcare services is dominated by a systemic approach, in which the potential impact of digital technologies on the healthcare systems in terms of their general goals (including quality, accessibility, efficiency and equity) has been analyzed (10). Remote healthcare services are mainly considered taking into account their cost effectiveness, health outcomes, development prospects in clinical practice, barriers to implementing this type of solutions, and requirements for healthcare providers. A comparative analysis of existing telemedicine frameworks and the factors influencing the implementation of remote medical care in the selected countries worldwide has been presented in (11). In another study the key conditions for effective digital healthcare services implementation in the CEE countries were identified (12). The development of telemedicine (between 1990 and 2020) and the main advantages and disadvantages of remote medical services were examined with regard to the current COVID-19 pandemic and the future (13). Digital technologies in the health systems response to the pandemic, including legal, ethical, financial and privacy barriers to their implementation, have been evaluated in the studies (8, 14, 15). Moreover, the possibilities and the effects of the adoption of telemedicine tools across various medical specialties during and beyond the COVID-19 pandemic are critically examined in (16).

On the other hand, relatively less attention has been paid to the analysis of digital healthcare services from the perspective of patients, their readiness and ability to use such services. In this case, the patient satisfaction surveys are most often carried out in order to evaluate respondents' attitudes toward digital technologies in healthcare delivery. In the research (17), based on data from the New York City, the authors found, with the use of multivariable linear regression, that patient acceptance of video visits compared favorably with in-person visits over the previous year and during the COVID-19 pandemic. Similarly, a cross-sectional study on patient perceptions and satisfaction regarding teleconsultations during the ongoing pandemic in Saudi Arabia indicated that most respondents were satisfied with the use of medical teleconsultations and the main reason for dissatisfaction was the waiting time for a remote consultation (18). A study investigating potential barriers to telemedicine adoption in Bangladesh argues that barriers in organizational effectiveness, health staff motivation, patient satisfaction, and trustworthiness are the most explanatory for the adoption of telemedicine projects (19). A cross-sectional questionnaire-based household survey from Australia on the relationship between e-health access and respondents' characteristics shows that middle age, household size, broadband access and digital literacy increase the likelihood of access, while low educational levels, low socioeconomic status and remote locations negatively affect this access (20). A study on mobile consulting in healthcare in urban and rural settings (Pakistan, Tanzania, Kenya, Nigeria and Bangladesh) finds that the main challenges are in technology, infrastructure, data security, confidentiality, acceptability and health system integration (21). Another study on telehealth adoption in Indonesia shows that performance expectancy, effort expectancy, and facilitating conditions significantly affect behavioral intention to use telehealth, while social influence is not significantly associated with behavioral intention; performance expectancy is also significantly affected by doctor's opinions and effort expectancy is strongly influenced by computer anxiety (22). Authors of a cross-sectional survey in Singapore on tele-monitoring of individuals with type 2 diabetes and/or hypertension, found that 53% of the patients were willing to use telemonitoring (23). This was affected by personal beliefs in technology, prior technology utility, patient's requirements to be accompanied, cost considerations and technological literacy.

Despite the fact that studies of remote healthcare, tele- and e-medicine show important findings and relations, studies on patient readiness for remote health services are lacking on the macro level and with comparison between countries. We suggest that cross-country assessment of patients' readiness for telemedicine services lies in its concept without barriers, universal and accessible with no formal borders between countries, or personal restrictions. In addition, considering that healthcare systems will adapt after the pandemic, it is important to provide an analysis in various areas of assessing patient readiness for remote healthcare, which may include technological factors, demographic characteristics, and the development of the private health insurance sector.

In the paper we take the patients' perspective and examine their readiness to use the digital solutions implemented in the EU healthcare systems, taking into account the selected determinants of patients. There is no doubt that the key group of determinants of the effective use of remote healthcare services are technological factors. Although healthcare providers are ready to offer digital health services to patients, socioeconomic determinants, in particular technological literacy and access, have an essential impact on their effective implementation. The digital domain is becoming the most important due to the widespread use of social services in digital forms. The importance of such technologies in the fight against the COVID-19 pandemic has been highlighted in recent studies: the use of telemedicine and virtual care for remote treatment (8), different approaches for the population surveillance, case identification, contact tracing and the evaluation of interventions on the basis of mobility data and communication with the public (14). There are research-based characteristics of the digital development of the country's population, which include access, skills, and the use of and attitude to digital technologies. Internet access can be defined in different categories as physical or material, in the types of infrastructure, devices, etc. (24). The development of technologies and their adoption by almost all social groups make new technologies more and more accessible. Various digital skills in the use of Internet, devices and applications are essential for remote health care. The importance of digital skills and related behaviors is explored in the context of preventing cyber-victimization (25). It is assumed that for universal distance healthcare, not only digital skills are important, but also digital literacy (26). The use of digital technologies in the context of remote healthcare services means the preference for their use, the frequency of use, and the purpose of using Internet, which may vary depending on the social and economic characteristics of users, but characterize the level of digital penetration for the population of the country quite well (24, 27). The different attitudes of patients toward the use of telecommuting and new technologies should be taken into account (28, 29). As digital healthcare services become more and more universal for all citizens of the country, e-government indicators are important for assessing preparedness. Germany's new Digital Healthcare Act (Digitale-Versorgung-Gesetz or DVG), which was adopted in November 2019, entitles all individuals covered by statutory health insurance to reimbursement for certain digital health applications, i.e., insurers will pay for their use (30). During the COVID-19 pandemic, governments have also explored new ways of using technology (contact-tracing apps, AI chatbots, online permits, E-learning portals) to reach out to and support diverse groups in society (31).

In our study, the technological factors were supplemented with selected additional characteristics of users. We decided to extend the analysis taking into account the objective characteristics, which can be measured with comparable indicators, based on available and verified data. In this approach, the additional factors characterizing patient readiness for remote medical services include: demographic characteristics and the indicators of the level of development of private health insurance (PHI) markets in the examined countries. Subjective factors, such as the tendency to use the Internet, psychological barriers or the level of knowledge about digital healthcare services, were deliberately not included into the analysis.

The demographic factors of respondents affect the effective use of digital technologies, not only in the healthcare sector. In the study evaluating telemedicine unreadiness among older adults in the US, with regards to the demographic variables, such as: age, sex, ethnicity, rurality, marital status, educational level, income and self-rated health status, the authors found that the unreadiness was more prevalent in patients who were older, were men, were not married, were Black or Hispanic, lived in Non-metropolitan areas, with lower educational levels, lower income, and poorer self-reported health (32). In another research, chronic diseases, higher age, lower income, lower educational levels, living alone, and living in rural areas were found to be associated with lower use of digital health tools (33). The importance of demographic characteristics of patients using digital healthcare services is also highlighted, among others, in (9, 34–36).

As mentioned, the indicators characterizing the level of development of the PHI sector in the examined countries were also included into the analysis. The EU countries are differentiated taking into account the size, structure and development of PHI markets, which is mainly determined by the range of the healthcare services provided within the public system. The private health (and life) insurance sector faced the digital transformation before the COVID-19 pandemic. Innovative digital solutions have been implemented into the life and health insurance industry in order to better manage claim processes, fraud detection, policy administration and customer service. So-called “InsurTech” tools can be used in the risk assessment process as diagnostic decision-support, for managing chronic conditions, as well as in everyday healthy life monitoring in line with the “pay as you live” concept (37–40). Consequently, one can expect that people with PHI are more aware of digital tools (such as tele-consultations, digital diagnostic tools, monitoring of vital parameters, e-booking of appointments, prevention tools such as apps, fitnesstracker, etc.) and more experienced in using them compared to the uninsured.



METHODS

To achieve the aim of the paper the linear ordering method, belonging to the methods of multidimensional comparative analysis (41), was applied. The most recent statistical data (for 2018, 2019 or 2020) from Eurostat database, Insurance Europe database and World Bank database for 27 European countries was used.

The basis of the linear ordering method is a synthetic variable, the values of which are estimated on the basis of observations of diagnostic variables describing the examined objects. The synthetic variable allows the comparison and ordering of all objects. Therefore, the first step of the linear ordering procedure is the selection of the diagnostic variables. In this study, the diagnostic variables were selected on the basis of substantive criteria and data availability. Four sub-indicators were created (Table 1). Second, all potential variables were verified in terms of their volatility. Variables characterized by volatility higher than 0.1 were selected. Consequently, three potential diagnostic variables from Internet skills variables group were removed. The final set of diagnostic variables (after the first step of linear ordering) consists of four variables connected with Internet skills, two variables describing private health insurance sector, three demographic variables, and two economic variables.


Table 1. Indicators and potential diagnostic variables.

[image: Table 1]

Next, the inverse correlation matrix method was used as a second method of selecting diagnostic variables. Inverse correlation matrixes were created for each group of indicators. While analyzing diagonal elements of inverse correlation matrixes, variables for which the values are lower than 10 should be selected for further calculations. In this study none of the diagnostic variables was removed. The third step of the linear ordering procedure is the stimulation of variables to unify their character, namely to make a higher value more desirable in all variables (42). It means that all variables which are destimulants or nominants have to be changed into stimulants. In this study, only some diagnostic variables were transformed from destimulants into stimulants using the following formula (42):

[image: image]

where: xij is the value of the j variable for the i object.

After the stimulation, the normalization of variables was conducted using the unitarization. This led to the unification of variables in the range (0,1).

The unitarization for stimulants was carried out using the following formula (43):

[image: image]

where: zij is the unitarized value of the j variable for the i object; zij∈〈0, 1 〉.

The last step of the linear ordering procedure was aggregation of sub-indicators, which allowed us to create the synthetic variable (indicator), according to the following formula:
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where: SI is the synthetic indicator.

ISI is Internet skills indicator, which was calculated as arithmetic mean according to the formula:
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II is Insurance indicator, which was calculated as arithmetic mean according to the formula:
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DI is Demography indicator, which was calculated as arithmetic mean according to the formula:

[image: image]

EI is Economics indicator, which was calculated as arithmetic mean according to the formula:
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RESULTS AND DISCUSSION

In the study we applied the linear ordering procedure to obtain the values of synthetic indicator characterizing the level of patients' readiness to use remote healthcare services in the particular European countries. In Table 2 the values of synthetic indicator as well the values of sub-indicators are presented.


Table 2. Values of sub-indicators and synthetic indicators for EU countries.
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The obtained values of the synthetic indicator made it possible to order EU countries in terms of the patients' readiness to use remote healthcare services (Figure 1).


[image: Figure 1]
FIGURE 1. Scatter diagram for a linear ordering of European countries according to the level of patients' readiness for use digital healthcare services. Source: own elaboration.


The results show that European countries can be divided into six groups. The first group, including Ireland and the Netherlands, is characterized by higher values of median equivalised net income, almost the same values of at risk of poverty rate (~13%), and higher values of Internet purchases by individuals. Luxemburg, Denmark, Finland, Cyprus, Slovenia, Austria, France, Belgium and Sweden belong to the second group. Almost all countries in this group are characterized by similar values of the percentage of people with higher education (level 5–8) in the age group 15–74 (the smallest value is 27.1 % for Slovenia, the highest value equals 36.23 % for Finland). Excluding Luxembourg and Cyprus, all countries in this group are characterized by similar values of proportion of population aged 65 and over (between 18.8 and 21.8%). Excluding Slovenia and Cyprus all countries are characterized by higher values of Internet purchases. We can point out that Cyprus and Slovenia have almost the same values of synthetic indicator. These two countries are characterized by very high values of voluntary prepayment as % of current health expenditure, the similar values of ICT use at work and activities performed, and similar values of individuals who used the Internet for interaction with public authorities. Austria and France are characterized by almost the same values of PHI penetration ratio and risk of poverty rate. Because of that, these two countries have nearly the same value of the synthetic indicator. The third group (Germany, Spain, Malta, and Estonia) is characterized by relatively higher proportions of the population aged 65 and over (18.7–21.5%). Estonia and Spain have similar values of at risk of poverty rate (21.7 and 20.7%, respectively), which are very high compared to other European countries. Estonia and Malta have the same values of ICT use at work and activities performed. The fourth group consists of Poland, Slovakia, Czechia, Lithuania, Latvia, Hungary, Portugal and Croatia. Most of the countries from this group belong to CEE countries. These countries (excluding Portugal) are characterized by relatively low values of PHI penetration ratio. Moreover, in all countries in this group, median equivalised net income values are lower compared with most European countries. As it can be observed Czechia, Hungary and Portugal are characterized by almost the same percentage of people with higher education (level 5–8) in the age group 15–74 (~20.5%). Italy and Greece belong to the fifth group. The proportion of the population aged 65 and over in these two countries is the highest among the considered countries. Values of Internet purchases by individuals are similar for both countries of southern Europe. The last (sixth) group is represented only by Bulgaria and Romania. These two countries are characterized by the lowest values of many indicators, such as individuals' level of digital skills, median equivalised net income, use of ICT at work and activities performed, Internet purchases by individuals. Moreover, risk of poverty rate is the highest for Romania (23.8%) and very high for Bulgaria (22.6%).

As regarding the linear ordering results, among the analyzed countries a significant differentiation in the value of the synthetic indicator is observed. The Netherlands is characterized by the highest value of the synthetic indicator (0.77) and Romania–by the lowest one (only 0.16), respectively. The first five places in the ranking belong to developed Western European countries with relatively effective and well-organized healthcare systems. CEE countries are very similar in the values of the synthetic indicator and they take lowest places in the ranking. In these countries, the availability of many specialized medical services is limited due to organizational and financial barriers in their healthcare systems.

In general, the European countries have used digital health tools in responding to the COVID-19 pandemic as well as they have reorganized non-COVID-19 healthcare service delivery. Some specific initiatives to use digital health tools for remote management of COVID-19 patients with mild symptoms or recuperating at home after hospital care have been implemented in France, Iceland, Italy, Luxembourg, the Netherlands, with also some provision of wider support services for people self-isolating (Poland). Digital tools have also been used to help manage essential health care supplies and hospital bed capacity related to the pandemic (Greece) (44). In the area of non-COVID-19 services, the analyzed countries have either introduced or expanded the use of telemedicine, usually in the form of phone-based consultations (e.g., Croatia, Luxemburg, Romania, Spain), sometimes for specific patient groups (Belgium, the UK). It should be highlighted that an increase in the use of teleconsultations in Belgium and Germany led to the modifications of the benefit basket to allow for more extensive reimbursement of teleconsultations. The use of video-conferencing and other online platforms was also reported. In some EU countries regular prescriptions have been started available by phone (Greece) or e-prescriptions have been introduced or reinforced (Hungary, Ireland, Latvia) [see more in (5)].

On the basis of the conducted analysis and the literature review, it is not possible to indicate a direct relationship between the range of solutions applied by the particular countries in the area of digital healthcare during the first wave of the COVID-19 pandemic and the preparation, possibilities and experience of the patients to use such services. The application of digital healthcare services among the considered European countries is very differentiated in details and depends on the organization of the overall healthcare system rather than the level of patients' readiness for using such services. The obtained results emphasize that, not only the digital characteristics are important, but also demographic and economic factors determine the level of patients' readiness to use remote healthcare services in particular countries. Consequently, in our study the differences between Western European countries and CEE region, in terms of demographic and economic variables influencing the level of patients' readiness, have been confirmed.



CONCLUSIONS

In this article, we make a first attempt to examine patients' readiness for remote healthcare service in the context of the COVID-19 pandemic in Europe. We form the main domains with an evaluation of digital, demographic, PHI and economic predictors which can affect this readiness in the healthcare sector. We find that differences in the patient readiness for remote healthcare service are mainly present between the six groups of countries with high, upper-, middle-, less- and low levels of this readiness.

Along with the state of distance healthcare service, universal for all citizens in the country, the individual readiness of patients for remote medical care is important. However, patient readiness for remote healthcare services varies in multiple way.

We suggest that the readiness of patients for telemedicine services in the indicators under consideration shows a significant differentiation between countries. This may be the cause of inequality in obtaining universal health care in the context of social distancing measures. To a certain extent, we can conclude that the pandemic exacerbates the situation with the availability of medicine due to different levels of patient readiness for remote healthcare. Public policy should include activities to improve the availability of telemedicine services in critical medical situations. Policymakers should monitor patient readiness for remote health services and take the necessary steps to bridge inequalities in this area.

As regards the potential future research, we suppose that the refinement and expansion of the set of determinants for assessing patients' readiness for remote healthcare will lead to more accurate findings. We suggest taking into account such a factor as the size of the country, which is important for assessing remoteness when studying remote health services. It will also be important to compare the readiness of patients for remote medical care with the number of cases of the COVID-19 pandemic by country in different periods of 2020–2022.



LIMITATIONS

Since the purpose of this article is to assess the readiness of patients for remote health services in a medical emergency, we used only some of the related determinants of such readiness in a specific situation. Other limitations are generally related to the methodologies for selecting potential indicators and their availability. We use macro level indicators, which can also limit the estimates based on the study's results.
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