
sustainability

Article

The Impact of New Technologies on Individuals’
Health Perceptions in the European Union

Gabriel Brătucu, Andra Ioana Maria Tudor , Lavinia Dovleac * , Silvia Sumedrea ,
Ioana Bianca Chit,u and Adrian Trifan

Faculty of Economic Sciences and Business Administration, Transilvania University of Braşov,
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Abstract: The healthcare systems of European countries currently face challenges regarding the
sustainability of healthcare provision. The growing sophistication of new technologies is transforming
the accessibility and management of health services and information, while also challenging society’s
ability to offer fair access to health services for all people. The aim of this paper is to identify and
analyze some of the determinants of the self-perceived health status across the EU28 area and
to determine how the digitalization of health is impacting the self-rated health of the European
populations, given the fact that a healthier population is one of the 17 goals of sustainable development
on the 2030 Agenda. The research method used is panel-data regression using secondary data from
international databases. The results indicate that there is a direct relationship between the way people
are assessing personal health, the ability to use the Internet for seeking health-related information,
and the use of various apps to purchase health-related items online. Our findings are useful for
academics, industry specialists, and public authorities in designing sustainable health products
and policies by focusing on the development of suitable mHealth programs for generating more
patient-centered services where the idea of self-care is encouraged.

Keywords: mHealth; e-Health; health-related online purchases; self-perceived health; sustainability
of healthcare provision

1. Introduction

The healthcare systems of European countries differ in many aspects, but they are all built on values
such as equity, access to quality healthcare services, solidarity, and universality [1]. Almost everywhere
in Europe, there is high public support for state responsibility in healthcare [2]. In recent years, due to
the 2030 sustainability agenda development, there is also an increased preoccupation in all EU states
about how people feel about their own health, and therefore, specific indicators have been developed
for measuring it in order to create future sustainable health policies.

Moreover, the COVID-19 pandemic, which broke out in 2020, has put health systems around the
world under severe stress and to a massive endurance test. According to the World Health Organization,
China, Iran, and South Korea were initially among the hardest hit states but were quickly followed
by the United States and the strongest developed countries of Europe (Italy, Spain, France, UK,
and Belgium) [3]. The way governments have responded to this challenge has been extremely different,
but it has become increasingly clear that a rethinking of health systems is needed, both nationally and
globally, to become more sustainable and better able to respond to systemic shocks.
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In their action of developing sustainable health care systems, the governments of the world have
to face some systemic challenges, such as high costs, fast demographic changes, shortages of health
professionals, and uneven access to healthcare [2,4–8]. In the European Union, the impact of these
factors is higher in the emerging economies, such as those of southeastern Europe where meeting the
increased healthcare demand is still somehow inhibited, as one can see by taking into consideration
the health expenditure as a percentage of gross domestic product (GDP) (see Figure 1).
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Investing in healthcare is important in order to counteract these challenges, so most of the
stakeholders inside the European Union (EU) are ultimately searching for ways to improve the
healthcare systems’ sustainability and their citizen’s health. Based on the new technology and digital
advancements, the EU has become interested in using information and communication technologies for
health, called “e-Health” tools by the World Health Organization (WHO), for reducing health systems
access inequalities. Successive plans and actions were developed, such as the European Commission’s
“e-Health Action Plan 2012–2020”, the “Digital Agenda for Europe” [9], and (more recently) the 2030
Agenda for Sustainable Development for making healthcare more patient-centric [10]. This roadmap
and the related tools were destined to make people more empowered to manage their healthcare,
by using a whole new set of devices and technologies. “To promote physical and mental health and
well-being, and to extend life expectancy for all, we must achieve universal health coverage and access
to quality health care. No one must be left behind.” [11]. Giving the context of a globalized world,
the health of its population is a vital goal in attaining global sustainability.

With the development of information technologies, new opportunities appear, as well as new
challenges in the development of national health systems. People have faster access to information
and want to be treated as personalized as possible. Owning mobile phones and accessing the Internet
has created new markets for information (health included) for which there are applications dedicated
to this purpose.

Nowadays, there is a new pattern of developing mobile health services (so-called mHealth)
for enabling increased accessibility and effectiveness of healthcare services for people around the
world [12]. The mobile solutions transform the way healthcare is handled in terms of accessibility, costs,
information, and effectiveness for both patients and organizations [13]. The most common categories
of mHealth application are dedicated to help individuals and professionals in managing chronic illness
(e.g., MOBIGUIDE), maternal and childcare, diagnosis process (e.g., INTERSTRESS), and interpretation
of medical tests. Still, there are some concerns regarding the real benefits of using them and also
regarding patients’ safety. Therefore, one of the most important preoccupations is to understand and
assess the impact of mHealth use on the self-perceived health status of individuals. “Self-perceived
health expresses a subjective assessment by the respondent of his/her health. Indicators based on this
concept can be used to evaluate the general health status, health inequalities and health care needs at
the population level.” [14] The aim of this paper is to identify, analyze, and discuss the situation of the
self-perceived health status across the EU28 member states and to determine how the digitalization in
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health services impacts the self-rated health status of the European populations. This is a particularly
important issue in the context of the 2030 Agenda at the European Union level, where one of the
17 Sustainable Development Goals (SDG) is dedicated to good health and wellbeing. According to
the declarations of high commissioners of the European Commission, the responsibility for the
health systems development should be placed on the shoulders of all stakeholders: public authorities,
local communities, the private sector, academia, and citizens.

The paper is structured into four sections. The first section introduces the current situation of
healthcare systems in European countries, emphasizing the importance of e-Health services and the
role of new technologies in this area, as they are reflected in the literature review. The second section
presents the data, the research methodology, and the drivers selected for the dynamic panel regression
analysis. The third section includes the research results and the discussions based on the secondary
data available on international databases. The final section discusses the results and presents several
conclusions and further research directions.

2. Background

Healthcare systems in European countries are dealing with issues such as an aging population,
an increasing number of chronic disease patients, and a lack of vital investments. These issues lead
to more hospitalizations, continuous care, and increased healthcare costs [15]. Above all, the health
systems were severely tested due to the COVID-19 pandemic.

In recent decades, the evolution of new technologies led the information technology and
telecommunication (ICT) sectors to focus on various tools and devices for increasing the efficiency of
health systems. These tools vary from reminders for hospital appointments or tools for data collection
to the improvement of public health campaigns. Studies reveal that ICT devices can provide accurate
and fast information to the health systems on the subject of patients’ illnesses and behaviors and also
have the potential to drive to up to 30% savings in terms of time spent on accessing or analyzing health
information by physicians [16].

Probably, some of the most innovative of all the tools developed by these two sectors are the
smartphone mHealth apps [17].

The concept of “Mobile Health” (mHealth) refers to the use of mobile technologies for health and
well-being services, or for information purposes [18] for the benefit of individual users. The constant
development of mobile networks (from 3G to 4G and now 5G) provides essential support for the
mHealth apps because mHealth informatics need innovative technologies for collecting transparent
and continuous evidence-based medical information anytime, anywhere, regardless of coverage
and availability of communication means [19]. Based on that, mHealth plays an important role in
health call centers/helplines, mobile telemedicine, emergency services, and remote monitoring [20].
mHealth applications encourage the transition from the care provision by physicians to self-managing
care and well-being [21].

The mHealth area of use is constantly expanding, from the measurement of vital signs (heart rate,
blood pressure, glucose level, etc.), to the tools related to information, communication, medication
reminders, or even recommendations for fitness or diets [22].

Recent studies showed that communication with patients can be significantly improved via the
app user data exchanges. Additionally, mHealth can drive to a more efficient delivery of healthcare
services by having a positive impact on planning and shortening the waiting time, on guidance
treatment and communication between patients and physicians [23].

Considering all this, mHealth could be suitable for facing these challenges, as it can contribute to
patient-centered healthcare and to the improvement of the efficiency of health systems in general [24].

From the very beginning, mHealth has been created to help countries maintain and develop
sustainable healthcare systems, as it supports more efficient healthcare delivery. However, now,
mHealth tools’ usage requires adapting and/or developing digital skills not only from the physicians’
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side, but also from the patients or the healthcare services consumers’ side [25]. This can lead to future
possible problems in accessing healthcare services [26].

Along with some historical disparities of the healthcare offer in the EU, new e-Health (including
mHealth) inequalities recently have appeared, coming from different perspectives (i.e., individual,
institutional, or political perspectives) and being heightened by the fact that health systems’ priorities
are not aligned at the European, national, and local levels [27]. Health inequalities at all levels also
occur because of wrong planning, uneven infrastructure, operational issues, cost differences between
various regions, as well as due to a lack of involvement of final users in the health systems’ designing
process, and in the ICT procurement process, but also because of ICT unavailability for the health field.
One main indicator of governments’ capability of sustainable development of health systems is the
percentage of GDP spent on healthcare. In the EU28 area, it varies between 11.31% (France) and 5.16%
(Romania) [28].

The dynamic changes in required technologies and of devices for adopting/implementing and
developing health systems (including mHealth) added to the lack of knowledge, digital skills,
and digital literacy, but also the doubts over the significance of information can drive to brand new
health inequalities among various countries besides the ones stated before [8,29].

According to the Digital Economy and Society Index (DESI) report, countries in southeastern
Europe (SEE) are among the least digital skilled in the EU, because of several factors such as low
investment in infrastructure, poverty, low education, and low incomes, among others [30].

According to the last DESI report, less than one in five people in the EU have used health and care
services provided online (18%). However, almost 50% of people in Finland and Estonia used e-Health
services, while most of the southeastern European countries underperformed (see Figure 2). However,
this report does not include the use of wellness apps (part of mHealth and e-Health applications) [31].
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3. Data, Methodology, and Model

Considering the differences between healthcare systems in the EU28 countries, we proceeded to
identify and analyze the situation of the self-perceived health status across the EU28 member states
and to determine if and how does the digitalization of health services impact the self-rated health of the
European populations. For this analysis, 10 years of data from the 28 member states of the European
Union was collected. The variables selected in this analysis refer to the self-rated health status of
the population (yit)—as a dependent variable—and some digitalization indicators related to health
such as the internet usage level for seeking health-related information (xit) and the health-related
online purchases or downloads (zit), as independent variables. The analysis has been conducted in
the EU28 area, from 2009 to 2018, based on Eurostat, OECD, and WHO data. The authors faced a
research limitation in the matter of self-reported data, which can contain potential sources of bias that
the authors had no control of, such as the case of the self-perceived health status [18,32,33].

Because the data we gathered covers 28 states over a 10 year period, the panel data regression
models, i.e., dynamic panel regression has been used for analyzing data and model creation. The authors
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applied the Arellano–Bond one-step difference general method of moments estimator, as this technique
enables overcoming the associated econometric issues of the working dataset. The EViews 11 software
has been used for data processing.

3.1. Data

The first step was to select the variables involved in the analysis. The dependent variable considered
for the analysis is the self-perceived health status as being very good or good.

According to Eurostat statistics, self-perceived health status varies over time among the EU
population on a four-item scale, ranking very good, too good, fair, and bad. A cumulative statistic of
self-perceived health status as being good or very good has been used in our study, as was also provided
in the same Eurostat database because we intended to explain how people that are concerned about their
own health behave for maintaining and improving it via new technologies. Additionally, we aimed to
provide the results to academia and governments in order to include them in further research studies
and development policies for sustainable development of the health systems across Europe.

Eurostat statistics show that the share of the population concerned with personal health status
increases with the level of education and income [30], reflecting the diverging levels of affordability of
medical care, income-dependent lifestyles, or fewer problems in meeting medical needs for people with
a higher level of income compared with the low-income earners; in the same note, education is linked
to income levels, so people with increased education are likely to meet their medical needs and to be
more aware of the suitability of adopting healthy lifestyles among others. This means that the more
educated and wealthier the person is, the more interested he will be in monitoring his health status
because he understands better the consequences of ignoring healthcare, and more than that, he owns
the financial resources for investing in technology-related health apps. This population segment
usually owns high-quality ICT devices and is able to use mobile technologies and the internet with
ease in order to search for information, and therefore, the authors decided to focus on analyzing their
health-related online behavior. As one can see from Figure 3, differences between the self-perceived
health statuses of populations of the EU28 member states exist over the considered 10 year period of
time [14].
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Figure 3. Self-perceived health status as being very good or good in the analyzed countries.

Inside the EU, between 2009 and 2018, 66% of the population having completed tertiary education
perceived their health as good or very good [34]. For most of the Eastern European countries,
the population reporting their health status as being very good or good is similar to the EU28 level,
Romania registering an even higher score starting from 2013. As shown in the figure above, Ireland is
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the highest-ranked country in terms of population perceiving their health as good or very good,
followed by Cyprus, Greece, Spain, and Belgium, whereas the Baltic countries are those whose
populations rate their health in a less positive way (only 46% of the Latvians perceive their health
as good or very good, and 45% of the Lithuanians rate their health in a positive way). Nevertheless,
self-perceived health status is an indicator of well-being, as well as a measurement unit for the
quality of life [35,36], not only a predictor of healthy years of life, mortality, or life expectancy [37],
therefore the differences occurring between countries in the matter of self-rated health accurately
illustrates differences in health systems, i.e., the gaps between Western and Eastern European countries
in terms of life quality, well-being, social inequalities, and so on.

The second variable considered for the analysis is “information seeking on health issues on
the Internet”. Figure 4 shows the internet usage for health-related information seeking rates in
the EU28 states [32]. As one can see, the populations from northern Europe use the internet for
seeking health-related information the most (Finland, Denmark, Sweden, but also the Netherlands,
Luxembourg, and Germany). This is because the mentioned countries are ranked the highest in terms
of digital skills, according to the latest Digital Economy and Society Index [31]. On the other hand,
Romania and Bulgaria present similarities in this case, in the sense that fewer individuals from these
two countries use the internet for health-related information, compared to the EU28 level.
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Figure 4. Individuals using the Internet to seek health-related information.

The third variable considered for the analysis is related to the online purchases and downloads
linked to health, including medicines purchased online and mobile health apps downloads/purchases.
Regarding the percent of individuals who proceeded to health-related online purchases or downloads,
Germany is ranked the highest with 28% of its population buying or downloading health-related goods
(Figure 5). The top is completed by Denmark and, surprisingly, by Romania and Greece.
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Figure 5. Health-related online purchases and downloads in the EU28 area.

The differences between various countries in the European Union, highlighting the gaps between
Eastern and Western Europe, happened mostly because of the disparities between them in terms of
aspects such as digital skills, openness to new technologies, education attainment levels, and steps taken
into what is called the “digitized economy”. So, the fact that a quite large percentage of Romanians
purchase or download health-related goods and/or services online seems unexpected, especially
considering that Romania is ranked among the lowest in Europe in terms of digital skills [31].

3.2. Methodology and Model

The analysis was based on a general model taking the following form:

Yit = αYi,t−1 + βXit + δZit + εit (1)

εit = ui + vit (2)

where Yit is the “self-perceived health status” as the dependent variable, which indicates the percentage
of the population reporting a good or very good health status, Xit is an independent variable referring
to the “Internet use for seeking health-related information”, and Zit is another independent variable
related to “health-related online purchases and downloads” (where “i” stands for the country and “t”
for the time). While β and δ are two column vectors of coefficients, εit refers to the disturbance term,
which is composed of random variables. As shown in Equation (2), the disturbance term εit has two
orthogonal components: ui are the fixed effects (variables that are constant across individuals, meaning
that they do not change or they change at a constant rate over time), and vit are the idiosyncratic shocks
(unobserved factors that impact the dependent variable both over time and across individuals).

Before running the regression analysis, the authors had to decide what estimator should be
used. The decision of using the Arellano–Bond one-step difference Generalized Method of Moments
(GMM) estimator is based on the outputs of panel-data-specific problems examination such as
endogeneity (situations when any of the independent variable—in our case ”Internet use for seeking
health-related information” and/or ”health-related online purchases and downloads” is correlated with
the disturbance term), heteroscedasticity (the standard errors of a variable monitored over a period of
time are non-constant), and serial correlation, often occurring in time series when a variable and its
lagged version, i.e., Yit and Yit−1 are correlated with one another over periods of time. This means
that the level of a variable affects its future level. In our case, the self-perceived health status level
monitored at t − 1 impacts its level at t moment.

The above-mentioned problems often arise in panel data analysis, and if they are not considered
when choosing the appropriate method for estimation, classical methods such as the ordinary least
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squares method (OLS) would lead to biased estimators. For the fact that the process of self-rating the
health status is a dynamic one, which means that the observations self-perceived health status level
relate to past ones, as well as for the fact that the time-invariant country effects could be correlated with
the independent variables and that the dataset consists in a quite short time component compared to the
large territorial dimension (10 years and 28 countries), the authors proceeded to use a dynamic panel
regression using the Arellano–Bond one-step difference General Method of Moments for estimation,
as this is set to overcome the above highlighted econometric issues related to the working dataset of
this analysis.

The Arellano–Bond one-step difference GMM converts the independent variable according to the
differencing method. This produces the least amount of bias and variance in parameters estimation [38].

Taking all these into considerations, to justify the choice of the above-mentioned method,
the variables for this analysis were first tested for endogeneity using EViews 11, the results showing
that the Zit variable (the health-related online purchases and downloads) is correlated with the error
term (see Table 1). This leads to biased estimates.

Table 1. Endogeneity testing results.

Dependent Variable: Self-perceived health status (Yit)

Variable Coefficient Std. Error t-Statistic Prob.

Residual health-related online purchases and downloads (res_zit) −0.289116 0.049520 −5.838402 0.0000
Internet use for seeking health-related information (Xit) 0.010347 0.031445 0.329054 0.7424

Effects Specification
Cross-section fixed (dummy variables)

Period fixed (dummy variables)

Root MSE 0.018623 R-squared 0.965391
Mean dependent var 0.663639 Adjusted R-squared 0.959934
S.D. dependent var 0.100285 S.E. of regression 0.020073

Akaike info criterion −4.850264 Sum squared resid 0.097109
Schwarz criterion −4.343990 Log likelihood 718.0370

Hannan–Quinn criter. −4.647197 F-statistic 176.9098
Durbin–Watson stat 0.739688 Prob(F-statistic) 0.000000

Thus, the simultaneity in this estimation leads to biased estimates, as the assumption in the
Gauss–Markov theorem related to the independent variables not being correlated with the error term
is violated [39]. As endogeneity is confirmed in this case, p < 0.05 for the Zit independent variable,
the authors concluded that the OLS estimation will produce an inconsistent and biased estimator,
so they proceeded to use a method based on instrumental variables, which allow the derivation of
consistent estimates.

Secondly, the likelihood test output confirmed that the standard errors are non-constant, thus meaning
that heteroskedasticity occurred in our working dataset (p = 0.000 < 0.05, as for Table 2).

Table 2. Likelihood ratio test results for heteroskedasticity.

Panel Cross-Section Heteroskedasticity Likelihood-Ratio Test
Specification: Zit, Xit, Zit, C

Null hypothesis: Residuals are homoscedastic

Value df Probability
Likelihood ratio 326.4825 28 0.0000

LR test summary:

Value df

Restricted LogL 249.8324 277
Unrestricted LogL 413.0737 277
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The serial correlation was tested by applying the Breusch–Pagan Lagrange Multiplier (LM) test,
which revealed that, in this classical regression model, the error terms are correlated (the p-value is
lower than 0.05, thus confirming the presence of serial correlation, as shown in Table 3).

Table 3. Serial correlation testing results.

Residual Cross-Section Dependence Test
Null hypothesis: No cross-section dependence (correlation) in residuals

Total panel observations: 280

Test Statistic df. Prob.
Breusch–Pagan LM 1299.711 378 0.0000
Pesaran-scaled LM 33.52229 0.0000

Pesaran CD 10.83958 0.0000

To solve the problem related to the endogeneity occurring in the case of the variable Zit, a set
of instrumental variables were included in the analysis. These variables referred to aspects such as
the inequality of income distribution, the share of the population with tertiary education attainment,
the digital inclusion of individuals, the Gini coefficient, at risk of poverty rate, the population
distribution by gender, the median average age of the population, the employment rate, and the ability
to make ends meet. The Sargan and Arellano–Bond tests (see Tables 4 and 5) were used in order to
identify possible restrictions.

Table 4. Regression output using the GMM method.

Dependent variable: self-perceived health status (Yit)
Method: panel generalized method of moments

Transformation: first differences

Variable Coefficient Std. Error t-Statistic Prob.

Self-perceived health status (t − 1) (Yi,t−1) −0.077078 0.007341 −10.49940 0.0000
Internet use for seeking health related information (Xit) 0.049947 0.010362 4.820402 0.0000

Health-related online purchases and downloads (Zit) −0.145321 0.020512 −7.084632 0.0000

Effects Specification
Cross-section fixed (first differences)

Root MSE 0.016588 Mean dependent var 0.001036
S.D. dependent var 0.016450 S.E. of regression 0.016688
Sum squared resid 0.069069 J-statistic 26.97760

Instrument rank 28 Prob(J-statistic) 0.357004

Table 5. Arellano–Bond serial correlation test.

Test Order m-Statistic rho SE(rho) Prob.

AR(1) −4.799810 −248.318189 51.735000 0.0000
AR(2) −0.656067 −38.783935 59.115778 0.5118

The null hypothesis for this test was that the instruments as a group are not linked to a set
of residuals. The statistical confirmation of this hypothesis proved the validity of the instrumental
variables chosen for the analysis. On the other hand, the Arellano–Bond test for first-order (AR(1)) and
for second-order (AR(2)) in the first differences was applied to the differenced residuals, being based
on the no serial correlation null hypothesis. In our case, the test for the AR(1) process in first
differences rejects the null hypothesis, while the test for AR(2) in first differences, which identifies
the serial correlation in levels, states the acceptance of the null hypothesis of no serial correlation.
According to the regression output, the R-Squared value of 0.78 indicates the fact that 78% of the
variation in self-perceived health can be explained by the independent variables (“Internet use for
seeking health-related information” and “health-related online purchases and downloads”).



Sustainability 2020, 12, 10349 10 of 14

Considering the p-values, the followings can be asserted: the model is valid, and all the variables
included in the analysis are significantly influencing the self-perceived health of the population, as the
p-value is lower than 0.05. The Sargan tested if the instruments are valid. The confirmation is given by
the J-Statistic (Table 4), for which the p-value = 0.357. Therefore, the authors can state, with a probability
of 95% that the instruments used in this analysis are valid. The Arellano–Bond test (Table 5) revealed no
autocorrelation for the second order (AR(2)), p-value = 0.5118. While for the AR(1) in first differences,
the Arellano–Bond test rejects the null hypothesis, as expected (p-value = 0.00 < 0.05). For the case of
AR(2) in first differences, the null hypothesis stands, which means that no serial correlation is present.

Thus, the explanatory model will take the following expression:

Yit = −0.077 Yi,t−1 + 0.050 Xit − 0.15Zit + εit (3)

where:

Yit Yi,t−1—the percentage of the population in the country “i” that perceived its health status as being
good or very good during the year “t” and in the previous year (“t − 1”).
Xit—the percentage of the population in the “i” country that is using the internet for seeking
health-related information during the year “t”.
Zit—the percentage of the population in the “i” country that purchased health-related issues online
during the year “t”.

4. Results and Discussion

The EU28 area economies are in a process of continuous political, economic, and social convergence,
but some disparities still persist in terms of its population level of digital skills, education, and access to
various social systems (such as the health system). A very important issue of sustainable development
of the EU area is taking care that no one is left behind in terms of health and education. The growing
sophistication of mobile phone networks is transforming the way health services and information are
handled in terms of management and access. Mobile technologies facilitate the personalization of health
and medical care and enable the so-called citizen-focused health services. Therefore, we analyzed
how the self-perceived health rate of the EU population in the 28 member states is influenced by its
ability to seek health-related information and also by the tendency to purchase health-related issues
online (via various mobile apps). The variables considered for our research were the percentage of the
population that perceived its health as being very good or good (Yit), the percentage of the population
(16 and above) that is seeking health-related information on the internet ( Xit), and the percentage of the
population (16 and above) that purchases health-related issues online (Zit). For analyzing the existence
of a relation between these variables, a dynamic panel data regression analysis has been performed
using data made available by Eurostat, OECD, and WHO, in a 10-year analysis (from 2009 to 2018).

The descriptive statistics for these variables for the 2009–2018 period of time in the EU28 area are
stated in the table below (Table 6).

Table 6. Descriptive statistics.

Self-Perceived Health as
Good or Very Good (Yit)

Internet Use for Seeking
Health-Related Information ( Xit)

Health-Related Online
Purchases or Downloads (Zit)

Mean 0.663639 0.434893 0.065464
Median 0.684000 0.440000 0.040000

Maximum 0.836000 0.720000 0.310000
Minimum 0.428000 0.100000 0.010000
Std. Dev. 0.100285 0.125912 0.060994

As resulted from Table 6, in the EU28 area, the average percent of the population perceiving their
health as good or very good (between 2009 and 2018) is 66.37%, while 43.49% of the population uses
the internet to seek health-related information. At the same time, only 6.54% of the EU28 area proceeds
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to online purchases or downloads, which are related to health. Table 6 highlights the cross-sectional
differences for all the variables included in the analysis: as shown, the highest level of population
perceiving their health as good or very good is 83.6%, whereas the lowest percentage of population
rating their health as good or very good is of 42.8%. The same can be observed for the Internet usage
level for seeking health-related info, where there is stated a difference of 62% between the minimum
observed and the maximum. In the case of health-related online purchases or downloads, the minimum
level is 1%, while the maximum level is 31%.

Taking into consideration the model that we obtained, one can see there is a positive correlation
between the use of the internet to seek health-related information and the self-perceived health status
of the individuals. In other words, educated people are more and more familiar with using the Internet
as an important source for searching for information about health aspects.

On the other hand, there is a negative correlation between online purchasing or downloading
health-related goods and the self-perceived health status of individuals. This result shows that those
who have health issues and perceive their health status as being less good are preoccupied with
buying/downloading health-related applications. The result we obtained is in line with Percheski
and Hargittai (2011) and Myrick et al. (2019) who showed how educated people are documenting
themselves and how education levels and emotional states combine to influence online health
information seeking [40,41]. At the same time, buying fewer health-related issues from the internet
and being more informed from various sources (internet included) seems to contribute to a higher
self-perceived health rate in European countries. The development of internet use and the fast-accessible
information sources are modeling people’s behaviors and perceptions. The effect and significance of
explanatory variables of our model show that using the internet to seek health-related information
improved self-rated health. In this regard, our results come to confirm a study result in 2010 (Tustin,
2010), which revealed that “dissatisfied patients were significantly more likely to rate the Internet
as a better source of information than the provider” [42]. The result is also consistent with that
obtained by Yun and Park (2010), which revealed that in Korea healthcare consumers will use the
Internet actively in the future [43]. Cross-national comparisons regarding the self-perceived health
status and the relation that people are establishing with e-Health tools offer valuable information
to governments in their battle for improving the health system and in making them more efficient,
more accessible, and more sustainable. One can see that mobile solutions transform the way healthcare
is handled in terms of accessibility, information, and effectiveness for both patients and organizations.
Taking into consideration that people are making a strong association between self-perceived health
and satisfaction with healthcare services [44], and based on our findings, we suggest that academia
and public decision-makers in the health domain pay increased attention to collaboration with ICT
specialists for structuring the health information available on the Internet. This can be done by carefully
promoting information campaigns on official websites about the benefits and the risks of various
medical items, with the vast amount of information related to COVID-19 being a powerful example.
Additionally, we suggest that an improvement of the framework of online purchases (e.g., the security
of online purchases, protection of personal health data) by developing mHealth applications will
encourage the transition from the care provision by physicians to self-managing care and well-being,
and this will contribute to more sustainable health systems in all European countries.

The main limitation of the study is the fact that the stakeholders’ behaviors were not monitored
in the context of the current health crisis. The authors aim to further deepen the influence of the
COVID-19 pandemic crisis on key players in the healthcare market in future research. The authors also
aim to determine how, during the COVID-19 crisis, the health decision-makers positioned themselves
in relation to ICT companies and consumers of the new medical services/products offered, as well as
how they will influence the quality of life of residents in EU28 countries. Another area of research is
the analysis of how fake news on social media has influenced the consumption behavior of residents,
while identifying ways to communicate to individual consumers/residents to select the information
they have access to, based on accurate knowledge of the medical services market.
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