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Abstract: The investment in digital e-Health services is a priority direction in the development of
global health care systems. While people are increasingly using the Web for health information, it
is not entirely clear what is the physicians’ attitude towards digital transformation, and the
acceptance of new technologies in healthcare. The aim of this cross-sectional survey study was to
investigate physicians’ self-digital skills, and their opinions on obtaining online health knowledge
by patients, as well as the recognition of physicians’ attitudes towards e-Health solutions. Principal
Component Analysis (PCA) was performed to emerge the variables from self-designed
questionnaire, and cross-sectional analysis comparing descriptive statistics and correlations for
dependent variables using the one-way ANOVA (F-test). 307 physicians participated in the study,
reported using the internet mainly several times a day (66.8%). Most participants (70.4%) were
familiar with new technologies and rate their e-Health literacy high, although 84.0% reported the
need for additional training in this field, and reported a need to introduce a larger number of
subjects shaping digital skills (75.9%) in medical studies 53.4% of physicians perceived Internet-
sourced information as sometimes reliable, and in general assessed the effects of using it by their
patients negatively (41.7%). Digital skills increased significantly with frequency of internet use (F =
13.167; p=0.0001), and decreased with physicians” age, and the need for training. Those who claimed
that patients often experienced health benefits from online health showed higher digital skills (-
1.06). Physicians most often recommended their patients to obtain laboratory test results online
(32.2%), and to arrange medical appointments via the Internet (27.0%). Along with the deterioration
of physicians’” digital skills, the recommendation of e-Health solutions decreased (r = 0.413), and
lower the assessment of e-Health solutions for the patient (r=0.449). Physicians perceive digitization
as a sign of the times, and frequently use its tools in daily practice. The evaluation of Dr. Google’s
phenomenon and online health is directly related to their own e-Health literacy skills, but there is
still a need for practical training to deal with digital revolution.
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1. Introduction

By the beginning of 2022, the number of internet users has reached a global 4.95
billion which means 65% of world population is online [1]. The Internet has undoubtedly
become one of the most popular source of medical information in the field of definition,
symptoms and diagnosis of the disease, healthy lifestyles, medications, alternative
medicine, medical devices and the functioning of the entire medical care system [2-5].
Studies confirm that searching for health-related content is not the only reason to use
Internet — consumers more and more frequently before seeing a doctor - ask Dr. Google
for online consultation [3,6-9]. This situation begins to occupy an equal place in the doctor-
patient interaction. Previous studies suggested that relation between consumers and
healthcare professionals may be a motivation to search for health information online [10-
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12]. On the other way numerous studies have explored the situation of clinicians who are
aware that their patients seek the popular Web domains for health information, by paying
attention to the positives and negatives of such conduct [13-15]. This phenomenon known
as “Dr. Google” identifies the complex effects and consequences of searching for online
health information — a kind of medical autonomy for patients, and the role of professionals
with their appropriate knowledge and practice [15]. Researchers pointed out that people
who seek health materials in the Web differ in age, income, and education levels from
those seeking information offline [8]. There are data indicating that younger people, who
are in worse health condition, seek access to this information more often [13]. They are
also ones with a higher socio-economic status and better educated, most often women
[16]. Interestingly, half of all searches are made on behalf of another person [16].

Despite its popularity, literature suggests that patients still value the health
professionals” advice [15,17], which might be a suggestion that physicians can play an
important role in online health navigation, and the need to have a proficiency in digital
skills is even more vital. The implementation of Information Communication Technology
(ICT) may be the answer to this challenge and can provoke to remain open to technological
opportunities and possession of skills to manage them [18]. For physicians, ICT
competences might be relevant for several reasons; starting with the fact that medical
technology is advancing and daily tasks handling health data is challenging (e.g.
Electronic Health Record, Electronic Documentation, and Health Information System),
and ending with patient-consumer personalized, and individualized demands [19].
However, todays profession practice is not only dependent on this duo. In the new
European Skills Agenda, the European Commission sets objectives for upskilling
(improving existing skills) and reskilling (training in new skills) the workforce in the next
five years [20]. In its policy paper on digital skills for doctors the Standing Committee of
European Doctors highlights three main areas of digital skills: general, technical and
related to patient-doctor relationship [21]. These new competences should be included in
the future medical programs of study, adapted to a doctor’s medical speciality, and keep
current and future physicians up-to-date with tech innovations.

Few years ago, the European Commission has defined resources to efficiently use the
possibilities of new technology as digital literacy [22]. According to Bawden, digitally
literate person have the knowledge and ability to effectively and critically navigate,
evaluate and create information using a range of digital technologies, as well as using the
Internet and technology tools to achieve academic, professional and personal goals [23].
The medical education of Polish physicians is evidence-based but in context of the
challenges related to Dr. Google, technological development and the ubiquity of the
Internet, it might not be sufficient.

Overall, current study aimed to answer main research problem: to understand the
digital aspects of healthcare from the perspective of Polish physicians. To know better the
herefore, we propose the following research questions:

Q.1 How do physicians evaluate their digital skills and digital literacy, and what
variables determine this?

Q.2. How do physicians perceive the quality and usefulness of online health
information for their patients, and what variables determine this?

Q.3. How do physicians evaluate e-Health solutions in general, and what variables
determine this?

Q.4. Do physicians recommend e-Health solutions to their patients, and what
variables determine this?

To our knowledge, no research exists examining digital literacy, perception of online
health information, and attitudes towards e-Health solutions from physicians’ perspective
in Poland. As a part of a larger study of healthcare professionals and patients, the aim of
this research was to better understand the phenomenon in the aspect of digitalization of
Polish healthcare sector. Physicians’ opinions of self-digital skills, health internet-source
information, and e-Health solutions seem particularly interesting also in the context of the
digitization of medical services.
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2. Materials and Methods
2.1. Study design

This is a cross-sectional, descriptive study conducted among 307 professionally
active physicians between December 2019 to April 2020, in the South-Eastern Poland. The
current study is a part of a larger ongoing project conducted to explore
attitudes towards e-Health, digital literacy, and online health information among
healthcare sector representatives (physicians, nurses [23]) and patients. The self-designed
questionnaire, used in this research, were distributed among the following healthcare
facilities employing physicians: primary healthcare (PHC), outpatient specialist care
(AOS), hospitals (at different levels of locality), and private sector. Respondents
participated in this study ensured sample diversity working in South Eastern Poland (the
error threshold was 5%, i.e., the test power was 0.95). Before participating in the survey,
respondents were provided with detailed information about the purpose of the study,
assured of its anonymity, and that they have the option to opt out at any stage of it.

2.2. Questionnaires

This survey adopted a structured self-designed questionnaire to obtain data from
physicians, and included a sociodemographic section with questions about age, gender,
specialization, workplace, and number of patients seen per month. Surveyed physicians
were also asked to indicate the frequency of using the Internet and electronic devices.

The questionnaire had also four sections that included:

- “Digital Literacy” section on self-assessment of the ability to use digital devices and
solutions, and evaluation the frequency of using digital devices and solutions in private
and professional life (smartphone, computer, e-mail, mobile applications, and tablet);
- “The impact of the Internet / new technologies on healthcare and modern life” section
concerning the general assessment and opinion on the use of the search engine / Internet
in the context of health;
- “Recommendation of e-Health solutions” section containing statements regarding the
present / future recommending or not recommending e-Health solutions to the patients,
- “Evaluation of e-Health solutions” section with self-assessment of the relevance of the
proposed e-Health solutions;

Questionnairie template is included in Supplementary Materials as File S1:
Questionnaire.

2.3. Ethics

The study was approved by the institutional Bioethics Committee of the Rzeszow
University (Resolution No. 6/12/2019) and all relevant administrative bodies.

2.4. Data analysis

In this study principal component analysis (PCA), using the Anderson-Rubin
method, was carried out to determine constructs in questionnaire regarding: “Digital
literacy”, “The impact of the Internet / new technologies on healthcare and modern life”,
“Recommendation of e-Health solutions”, and “Evaluation of e-Health solutions”. The
reliability of each construct was also determined by the Cronbach's alpha coefficient. A
significance level of p < 0.05 was assumed.

Descriptive statistics were conducted to present the data: frequency (n), percentage
(%), arithmetic mean (M), the value of which determines the average level of a given
variable, and standard deviation (SD), a statistical measure of scattering the results
around the expected value.

Then, correlation analysis were performed. The t-tests and chi-square tests for two-
group comparisons in sociodemographic variables (gender and workplace) were
performed. Nonparametric Spearman Rho correlation coefficient test was used to
compare the non-normally distributed numerical data in correlation analysis with age.
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Differences in mean values in the cross-sectional analysis were calculated using the one-
way analysis of variance for the cross-sectional groups ANOVA (F test). To measure the
linear relationship between all digital indicators the Pearson correlation (r) was used.
Statistical significance was evaluated at p <0.05.
Calculations were performed with the IBM SPSS program Statistics 20 (IMB,
Armonk, NY, USA).

3. Results
3.1. The Reliability and Validity of Questionnaires

The Cronbach’s alpha and PCA were calculated for each construct in questionnaire:

- Digital literacy: the Cronbach's alpha: 0.571, PCA: two components (“Own skills”,
and “Need for training”) explaining 61.6% of the variance;

- The impact of the Internet / new technologies on healthcare and modern life: the
Cronbach's alpha: 0.462, PCA: one variable explaining 65.0% of the variance;

- Recommendation of e-Health solutions: the Cronbach's alpha: 0.865, PCA: one
component explaining 52.1% of the variance;

- Evaluation of e-Health solutions: the Cronbach's alpha: 0.928, PCA: two
components (“Patients” and “Medical facility”) explaining 69.0% of the variance.

3.2. Characteristics of the Study Group

307 physicians participated in the study, including 168 (54.7%) females and 139
(45.3%) males. The mean age of the respondents was 44.39+14.21 years, ranging from 26
to 78 years. Every fourth physician was not more than 31 years old, and every fourth was
not younger than 54 years old. The dominant specialization (N=136; 44.3%) among
practitioners was family medicine. 32 (10.4%) paediatricians, 28 (9.1%) orthopaedists, 27
(8.8%) internists, 18 (5.9%) neurologists, and 11 (3.6%) gynaecologists also participated in
the study. Data was also collected from 7 (2.3%) cardiologists and anaesthesiologists, 6
(2.0%) pulmonologists, 5 (1.6%) dermatologists, 3 (1.0%) dentist, 6 (2.0%) residents and 9
(2.9%) doctors during specialization. The vast majority of participants were employees of
primary healthcare (81.4%), less often employees of hospitals (34.9%) or other places. 253
(82.4%) of physicians also conduct private practice. Nearly half of professionals (N=148;
48.2%) saw more than 200 patients within a month. Between 50 and 100 patients were seen
monthly by 28% (N=86) of physicians, and 12.4% (N=38) declared monthly care for less
than 50 patients. 11,4% (N=35) professionals saw monthly between 100 and 200 patients
(File S2_Table 1-5). The surveyed clinicians reported they use the Internet mainly several
times a day (66.8%) or every day (19.9%) (Fig.1).
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M several times a day
@ every day

M several times a week
W once a week

1 do not use

Figure 1. Distribution of the frequency of internet use by surveyed physicians.

In private life, physicians mainly used a smartphone (83.4%), e-mail (70.7%) and a
computer (65.8%). In their professional work, clinicians mainly use a computer (85.0%
often) and smartphone (47.6% often) (Table 1).

Table 1. The frequency of the electronic devices usage by physicians in private and professional

life.
Type of Electronic Often Sometimes Never N/A
Device N % N % N % N %
Private usage
Smartphone 256 83.4 23 7.5 24 7.8 4 1.3
Computer 202 65.8 94 30.6 8 2.6 3 1.0
E-mail 217 70.7 59 19.2 20 6.5 11 3.6
Mobile apps 173 56.4 80 26.1 44 14.3 10 3.3
Tablet 70 22.8 104 33.9 107 349 26 8.5
At work

Smartphone 146 47.6 75 244 65 21.2 21 6.8
Computer 261 85.0 31 10.1 14 4.6 1 0.3
E-mail 95 309 116 37.8 82 26.7 14 4.6
Mobile apps 76 24.8 103 33.6 103 33.6 25 8.1
Tablet 16 52 21 6.8 224 73.0 46 15.0

3.3. Physicians’ Digital literacy and e-Health Indicators

Clinicians described their skills in using digital devices or e-Health solutions as very
good (33.6%) or good (32.6%) (File S2_Table 7). However, most of the respondents
admitted they will take advantage of additional training or courses in the field of shaping
digital competences (84.0%), and there is a need to introduce a larger number of subjects
shaping digital skills (75.9%) in medical studies, but they felt prepared to support e-Health
solutions (70.4%). Clinicians disagreed with the statement (43.0%) that today's medical
education keeps pace with the digital challenges of the 21st century. Participants shared


https://doi.org/10.20944/preprints202210.0026.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 October 2022 doi:10.20944/preprints202210.0026.v1

more (40.1%) or less (37.8%) the opinion that the Internet would revolutionize healthcare,
and in 57.3% they considered new technologies helpful in the modern life (Table 2).

Table 2. Physicians’ digital literacy and the aspects of this field.

Yes Rather Yes No opinion Rarﬁ)ler No
N % N % N % N % N %
I feel prepared to use e-Health solutions in my work 77 251 139 453 40 130 48 156 3 1.0

I would use training courses to improve my digital
literacy
Current physician education keeps pace with the digital
challenges of the 21st century
There should be more subjects that shape digital literacy
in medical studies

Item

97 316 161 524 28 9.1 20 65 1 03

45 147 50 163 80 261 116 378 16 52

80 261 153 498 43 140 30 98 1 03

The Internet will revolufz(;rll;ze healthcare in the near 193 401 116 378 52 16.9 19 39 4 13

To verify how the frequency of using the Internet and the number of patients seen on
average per month affect digital literacy, and other e-Health variables, the appropriate
analyses have been carried out. It was shown that the frequency of using the Internet had
a significant impact on the discussed indicators. Respondents who used the Internet every
day (-0.22) or several times a day (-0.09) had higher digital skills (F = 13.167; p = 0.0001).
Physicians using the Internet several times a day indicated a greater need for digital
training (0.20). It was also shown that the more frequent the use of the Internet, the higher
the assessment of the impact of the Internet and new technologies on healthcare and
modern life (F = 11.448; p = 0.0001). A higher level of recommendation of e-Health
solutions concerned physicians using the Internet several times a day (-0.17) than other
respondents, using the Internet less frequently (F = 7.045; p = 0.0001). E-Health solutions
in relation to the patient were also rated higher (F = 37.800; p = 0.000) by physicians using
the Internet several times a day (-0.25) or daily (-0.06). It was noticed that the evaluation
of e-Health solutions in relation to the medical facility was higher (F = 3.343; p = 0.0107) in
respondents who used the Internet once a week (-0.79) or did not use it at all (-0.22). The
impact of the Internet and new technologies on healthcare and the modern life was rated
higher (F = 5.371; p = 0.0013) by physicians who saw less than 50 patients per month (-
0.35), and with the number of patients admitted that the assessment of the impact of the
Internet on healthcare decreased. It was also noticed that professionals who have seen less
than 50 patients per month recommended more (F = 5.432; p = 0.0012) e-Health solutions
(-0.34), and rated e-Health solutions higher (F = 5.163; p = 0.0017) in the relation to a
medical facility (-0.42) (Table 3).
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Table 3. Correlations between: the frequency of Internet use and the number of patients seen on
average per month by physicians, and digital and e-Health selected variables.

The impact of the
. . Digital literacy — Internet / new Recommendation  Evaluation of e- Evaluation of e-
Digital literacy — . . .
Kl the need for technologies on of e-Health Health solutions - Health solutions -
own skills
training healthcare and solutions the patient medical facility

modern life

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
The frequency of Internet use

several times a day -0.09 0.93 0.20 091 -0.14 0.97 -0.17 0.92 -0.25 0.66 0.02 0.92
everyday -0.22 0.76 -0.10 0.95 -0.07 0.93 0.17 1.05 -0.06 0.96 0.14 0.99
several times a week 0.11 0.60 -0.86 0.99 0.31 0.67 0.22 1.02 0.67 1.24 0.21 1.34
once a week 1.27 1.19 -0.58 1.14 091 0.54 0.88 0.89 1.66 1.08 -0.79 091
no use 1.36 1.83 -1.48 0.89 1.70 1.28 0.81 1.43 222 1.66 -0.22 1.76

F 4 F 4 F [4 F [4 F 4 F 4

13.167  0.0000 12.133  0.0000 11.448  0.0000 7.045 0.0000 37.800  0.0000 3.343 0.0107
The number of patients seen on average per month

<50 0.01 1.09 -0.05 1.02 -0.35 0.89 -0.34 1.22 0.07 1.29 -0.42 0.65

50-100 -0.04 0.95 0.21 0.64 -0.23 0.85 0.28 0.75 -0.05 0.72 0.11 0.87

100-200 0.07 091 -0.04 1.34 0.17 1.00 0.23 1.01 0.40 1.15 0.44 1.22

>200 0.01 1.03 -0.10 1.06 0.19 1.06 -0.13 1.02 -0.08 1.00 -0.06 1.05
F 4 F 4 F [4 F [4 F 4 F 4

0.102 0.9587 1.873 0.1341 5.371 0.0013 5.432 0.0012 2.371 0.0705 5.163 0.0017

It was also checked how the frequency of using selected devices (in private life and
at work) affects digital literacy, impact assessment, recommendation, and evaluation of e-
Health solutions by physicians. It has been noticed, that there were statistically significant
differences between the use of a computer in private and professional life and digital
literacy (both skills and training needs). Respondents who frequently use the computer in
their private life had a higher index of digital skills (F = 9.480; p = 0.0000). A similar relation
was made with the use of a computer at work (F = 17.886; p = 0.0000). Physicians who used
the computer less frequently in their private life or work had lower digital literacy in terms
of skills (obtained higher scores, therefore their skills were lowered). Another statistically
significant relation has been recognised indicating that respondents who often used a
tablet, smartphone, e-mail, and mobile applications in their private or professional life,
also had higher digital literacy in terms of skills. The impact of the frequency of computer
use on digital literacy, assessment of the Internet impact, recommendation of e-Health
solutions and assessment of these solutions (in relation to the patient) was also statistically
significant. Respondents who frequently use the computer (both in private and
professional life) also saw a greater need for training in the field of digital literacy, rated
the impact of the Internet and new technologies on healthcare and a modern life higher,
recommended e-Health solutions more often and rated higher e-Health solutions in
relation to the patient (Table 4). The above results answer the research question Q.1. (More
analyses confirming the above results can be found in the File S3_Table 1).
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Table 4. Correlations between digital and e-Health variables depending on using devices in
physicians’ private and professional life.

In private life

computer tablet smartphone e-mail mobile apps

F 4 F p F 4 F p F 14
Digital literacy — own skills 9.480 0.0000 7.406 0.0001 3.506 0.0158 6.276 0.0004 8.420 0.0000
Digital literacy — the need for training 9.817 0.0000 1.580 0.1941 27.609 0.0000 14.514 0.0000 21.495 0.0000

The impact of the Internet / new technologies on 8357 0.0000 9.068 0.0000 10.420 0.0000 11.179 0.0000 26.757 0.0000

healthcare and modern life

Recommendation of e-Health solutions 9.241 0.0000 8.609 0.0000 6.229 0.0004 12.670 0.0000 10.941 0.0000

Evaluation of e-Health solutions - the patient 20.095 0.0000 16.166 0.0000 22.946 0.0000 43.822 0.0000 30.692 0.0000

Evaluation of e-Health solutions - medical facility 0.540 0.6550 2.606 0.0519 1.766 0.1536 5.141 0.0018 2.764 0.0421
At work

Digital literacy — own skills 17.886 0.0000 11.169 0.0000 5.831 0.0007 19.753 0.0000 6.240 0.0004

Digital literacy — the need for training 7.165 0.0001 2.059 0.1057 10.942 0.0000 12.404 0.0000 16.157 0.0000

The impact of the Internet / new technologies on 19.639 0.0000 2.606 0.0519 11.731 0.0000 8553 0.0000 6.962 0.0002
healthcare and modern life

Recommendation of e-Health solutions 6.141 0.0005 3.878 0.0096 10.026 0.0000 12.827 0.0000 8.529 0.0000
Evaluation of e-Health solutions - the patient 26.764 0.0000 2.533 0.0571 16.946 0.0000 28.404 0.0000 10.060 0.0000
Evaluation of e-Health solutions - medical facility 2.396 0.0683 2.172 0.0913 0.491 0.6890 1.795 0.1481 0.875 0.4543

There were no significant differences between gender and the values of selected e-
Health indicators, however, it was shown, that with the age of surveyed physicians,
digital skills decreased significantly, as well as the need for training. Moreover, the older
the respondent, the lower the assessment of the impact of the Internet and new
technologies on healthcare and the modern life, the recommendations of e-Health
solutions, and the evaluation of e-Health solutions in relation to the patient. With
physicians’ age, the assessment of e-Health solutions related to running a medical facility
increased (File S3_Table 2).

3.4. Physicians’ opinion about online health information (Dr Google)

Every third physician (33.2%) acknowledged that more than 10% of her/his patients
access health information on the Internet within a month. In their opinion such
information were most often perceived as sometimes reliable (53.4%). 34.5% of physicians
admitted that their patients sometimes experienced health benefits from accessing
material on the Internet; 23.8% considered it to be rare. But generally, clinicians assessed
negatively (41.7%) the effects of using the Internet-based health knowledge by their
patients, which partially answers to research question Q.2. (File S2_Table 3-11).

3.5. Dr Google and physicians’ digital literacy indicators

A greater need for training (lower digital literacy in this area) was demonstrated by
physicians who stated that less than 1% of their patients access online health information
(0.55). At the same time, these clinicians rated e-Health solutions higher than others (-0.38)
in relation to the patient. The generally reliable online health information assessed mainly
by physicians who rated the impact of the Internet and new technologies higher (-0.82),
recommended e-Health solutions (-1.52), and rated e-Health solutions higher related to
the patient (-0.85). Respondents who did not have an opinion on the quality of online
health information were less interested in digital training (-0.44) and rated e-Health
solutions higher in relation to a medical facility (-0.53). Physicians who claimed that
patients often experienced health benefits from accessing online health information
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showed higher digital skills (-1.06), rated the impact of the Internet on healthcare higher
(-0.50), recommended e-Health solutions more (-1.53), and rated e-Health solutions higher
(-0.84). Respondents who said that their patients had never experienced health benefits
from online health information had a higher need for digital training (0.98). Physicians
who very positively assessed the effects of patients' use of online health knowledge had
greater digital skills (-0.62). Those who assessed the effects negatively were the least likely
to have a digital training. Respondents who very positively assessed the effects of patients
using online health knowledge at the same time rated the impact of the Internet on
healthcare higher (-0.52), recommended e-Health solutions (-1.52), and rated e-Health
solutions higher in relation to the patient (-0.72). Physicians who negatively determined
the effects of patients using online health knowledge at the same time rated e-Health
solutions in relation to a medical facility (0.21) (Table 4). (More analyses between type of
workplace can be found in the File S3_Table 11-12).

Table 4. Correlations between: % of patients accessing online health information within a month,
Opinion about the general quality of online health information, and Opinion on patients' experience
of health benefits as a result of access to online health information, and digital and e-Health

variables.
Assessment of the
L impact of the . . .
Digital literacy Digital literacy - Internet / new Recommendation  Evaluation o'f e-  Evaluation ,Of e-
. the need for . of e-Health Health solutions Health solutions -
-own skills training technologies on solutions — the patient medical facility
healthcare and
modern life
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
% of patients accessing online health information within a month
<1% -0.08 1.62 0.55 1.20 -0.31 0.83 -0.48 1.28 -0.38 0.69 -0.04 0.59
1-2% -0.02 1.15 0.03 1.05 0.12 0.72 -0.15 1.51 0.48 1.30 -0.01 1.34
3-5% -0.10 1.08 -0.15 0.70 -0.06 0.87 -0.01 0.95 -0.07 0.76 0.15 0.88
6-10% 0.03 0.89 -0.04 1.02 0.12 0.99 0.12 0.99 0.15 1.18 0.11 1.32
>10% -0.14 0.70 0.27 0.91 -0.18 1.02 -0.07 0.84 -0.31 0.76 -0.09 0.77
it is difficult to estimate 0.25 1.15 -0.32 1.12 0.22 1.11 0.14 1.03 0.30 1.13 -0.03 1.11
Opinion about the general quality of online health information
reliable -1.00 1.07 0.06 0.93 -0.82 043 -1.52 1.15 -0.85 0.44 -0.16 0.76
usually reliable -0.08 1.08 -0.28 0.87 -0.04 0.72 -0.29 0.89 -0.14 0.79 0.01 0.91
sometimes reliable -0.07 0.83 0.10 0.95 -0.05 1.04 0.04 0.98 -0.07 0.79 0.15 1.03
unreliable 0.19 1.10 0.13 1.22 0.13 0.97 0.18 0.92 0.19 1.30 -0.23 0.90
no opinion 0.74 1.18 -0.44 0.94 0.54 1.31 0.67 0.68 0.75 1.59 -0.53 1.11
Opinion on patients' experience of health benefits as a result of access to online health information
often -1.06 0.83 0.18 0.86 -0.50 0.57 -1.53 0.86 -0.84 0.39 -0.23 0.81
sometimes 0.00 0.64 0.04 0.98 -0.16 0.86 -0.30 0.79 -0.27 0.72 -0.05 0.94
seldom -0.14 0.93 0.13 1.13 0.07 1.15 0.13 0.95 -0.06 1.08 0.03 1.05
never 0.65 1.10 0.98 1.08 0.57 0.89 1.05 0.59 0.73 1.14 -0.27 0.84
no opinion 0.19 1.23 -0.29 0.82 0.12 1.04 0.34 0.94 0.37 1.06 0.10 1.08
An assessment of patients' use of online health knowledge
very positive -0.62 1.30 -0.10 0.99 -0.52 0.89 -1.51 1.14 -0.72 0.59 -0.11 0.77
positive 0.09 1.00 -0.09 0.66 0.13 0.95 -0.23 0.91 -0.12 0.66 -0.21 0.70
meaningless -0.24 0.99 -0.01 1.08 -0.31 0.98 -0.21 1.10 -0.20 1.06 -0.17 0.97
negative 0.02 0.92 0.21 1.03 -0.01 0.82 0.19 0.85 0.04 0.96 0.21 1.08
very negative 0.31 1.07 -0.44 1.01 0.42 1.35 0.34 0.96 0.46 1.23 -0.05 1.07

The percentage of patients accessing online health information within a month was
a variable that significantly correlated with the need for training in physicians’ digital
literacy, and the assessment of e-Health solutions in relation to the patient. The physicians’
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opinion about the overall quality of online health information correlated significantly with
all other variables related to digital literacy and e-Health indicators, as well as the opinion
on patients' health benefits of online materials did, with one exception regarding the
assessment of e-Health solutions in relation to medical facility. On the other hand, the
assessment of the effects of using the Internet-based health knowledge by patients fully
correlated with all the indicated variables (Table 5). The above results answer the research
question Q.2.

Table 5. Correlation matrix of selected variables.

. An opinion on An opinion on
% of patients L An assessment of
; . the overall patients' health .,
accessing online . . . patients’” use of
. . quality of online benefits related to .
health information . online health
. health online health
within a month . . . . knowledge
information information
F P F P F P F P
Digital literacy — own skills 1.541 0.1769 6.709 0.0000 7.845 0.0000 3.167 0.0143
Digital literacy — the need for training 4.262 0.0009 2.781 0.0270 6.066 0.0001 3.985 0.0036
The impact of the Internet / new technologies oo 00956 3776 00052 3309 00113 4754  0.0010

on healthcare and modern life
Recommendation of e-Health solutions 1.173 0.3225  11.079  0.0000 24.239 0.0000 10.246  0.0000
Assessment of e-Health solutions - the patient 5.193 0.0001 6.130 0.0001 11.394 0.0000 4.726 0.0010
Assessment of e-Health solutions - medical

0.517 0.7635 3.358 0.0104 0.760 0.5520 2.546 0.0396
facility

3.6. Recommendation of e-Health solutions

Physicians most often recommended their patients to obtain laboratory test results
(32.2%) and to arrange medical appointments via the Internet (27.0%). The willingness to
recommend was mainly (72.3%) related to the use of mobile applications reminding about
the need to take medications. Doctors did not recommend applications facilitating the
analysis of test results (48.9%), did not recommend video consultation (46.3%) and were
not in favour of remote monitoring of vital parameters (44.0%) (Table 7). The above results
answer the research question Q.3.

Table 7. Types of E-Health solutions recommended by physicians.

I have already I would I do not
e-Health Solution recommended recommend recommend
N % N % N %
Remote monitoring of basic parameters (pressure, heart rate,
45 14.7 127 414 135 44.0
temperature, glucose level)
Obtaining laboratory test results via the Internet 99 32.2 163 53.1 45 14.7
Arranging medical appointments via the Internet 83 27.0 143 46.6 81 26.4
Using a mobile application — the analysis of tests results 47 15.3 110 35.8 150 48.9
Using the mobile application — a knowledge base on health-
41 13.4 151 49.2 115 37.5
related topics
Using the mobile application — a mobile drug database 48 15.6 146 47.6 113 36.8
Using a mobile application — reminder to take medication 41 13.4 222 72.3 44 14.3
Using a video consultation with the doctor /nurse /midwife to
33 10.7 132 43.0 142 46.3

support the treatment process
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3.7. Evaluation of e-Health solutions

The most important e-Health solutions considered by physicians were: using the
electronic database of medicines (48.2%), solutions facilitating the sending / exchange of
clinical results (46.6%), the possibility of writing out electronic sick leaves (44.6%), as well
as easy and quick access to the patient's medical records in electronic form (42.0%) (Table
8). The above results answer the research question Q.4.

Table 8. Physicians” opinion about selected e-Health solutions.

Very Important Notvery  Insignificant No
important important opinion
N 0/0 N 0/0 N 0/0 N 0/0 N 0/0
Quick and easy access to the patient's medical records 129 420 127 414 31 10.1 6 2.0 14 46
in electronic form

The possibility to write electronic prescriptions 112 365 132 43.0 33 10.7 6 20 24 7.8
The possibility to write out electronic sick leaves 137 446 132 43.0 18 5.9 11 3.6 9 29
The possibility to write electronic referrals 112 365 141 45.9 31 10.1 8 26 15 49
Using the electronic database of medicines 148 482 128 417 13 4.2 2 0.7 16 5.2
The ability to remotely route patients to other 106 345 129 42.0 38 124 9 29 25 8.1

specialists or hospitals
The solutions to streamline the sending / sharing 143 466 113 36.8 24 7.8 8 26 19 62
clinical results

Solutions enabling remote patient care 87 283 84 274 44 143 45 147 47 153

More digital solutions supporting the treatment and 70 228 143 46.6 46 15.0 13 4.2 35 11.4
self-monitoring of the patient's health
The possibility to exercise comprehensive control over 72 235 131 127 46 15.0 15 4.9 43 140
facilities, tracking generated costs, managing staff
(schedules, schedules)
The possibility to conduct scientific research 9% 313 120 39.1 26 85 18 5.9 47 153

3.8. Correlation matrix of all digital indicators

It has been shown that along with the deterioration of digital skills, the assessment
of the impact of the Internet and new technologies on healthcare decreased (r =0.447; p =
0.000), as well as the recommendation of e-Health solutions (r = 0.413; p = 0.000), and the
assessment of e-Health solutions for the patient (r = 0.449; p = 0.000). The lower the need
for training in digital literacy, the higher the assessment of the impact of the Internet and
new technologies on healthcare (r = -0.239; p = 0.000), the recommendation of e-Health
solutions (r = -0.131; p = 0.000), and the assessment of e-Health solutions in relation to the
patient (r = -0.250; p = 0.000). The lower the assessment of the impact of the Internet and
new technologies on healthcare, the lower the recommendation of e-Health solutions (r =
0.369; p =0.000), and the rating of e-Health solutions (r = 0.457; p = 0.000). It was also found
that the lower the recommendation of e-Health solutions, the lower the evaluation of e-
Health solutions for the patient (r = 0.588; p = 0.000), and for the medical facility (r = 0.140;
p =0.000) (Table 6).
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Table 6. Correlation matrix of all digital and e-Health indicators.

The impact of
.. Assessment
Digital the Internet / . Assessment
. Recommendation of e-Health
literacy — new of e-Health .
. of e-Health . solutions -
need for  technologies on . solutions - )
. solutions . medical
training healthcare and the patient .
) facility
modern life
r 0.000 0.447 0.413 0.449 -0.105
Digital literacy — own skills
p 1.0000 0.0000 0.0000 0.0000 0.0673
-0.239 -0.131 -0.250 0.040
Digital literacy — need for training
p 0.0000 0.0220 0.0000 0.4883
The impact of the Internet / new r 0.369 0.457 0.022
technologies on healthcare and modern
: p 0.0000 0.0000 0.7029
life
r 0.588 0.140
Recommendation of e-Health solutions
p 0.0000 0.0144
Assessment of e-Health solutions - the T 0.000
patient p 1.0000

r - Pearson correlation coefficient

4. Discussion

We live in a world of rapid technological, demographic and social changes, in which
digitization has become a factor of advantage and an element of the competitiveness of
economies and systems. Also those in the field of health. These changes are becoming a
fact that needs to be documented in various aspects: technological, human, qualitative,
financial, etc. Especially that in the case of Poland and many other countries in the region,
the development and popularization of digital e-Health services is a priority direction for
the development of the local health care system [25].

Our purpose in this study was to investigate physicians’ self-digital literacy and
analyze their perception of online health knowledge obtained by patients, and identify
attitudes towards e-Health solutions. It was also important to characterize and describe
the phenomenon of Dr. Google, which affects the existing doctors-patients’ relationships,
and shapes the modern understanding of health information.

In general, the majority of 307 physicians participated in the study were familiar with
new technologies. Both in their private and professional life they use a smartphone (83.4%
vs. 47.6%), a computer (65.8% vs. 85.0%), and e-mail (70.7 % vs. 30.9%). Respondents
reported using the Internet mainly several times a day (66.8%) or every day (19.9%) which
does not differ significantly from the statistics in previous studies [12, 19, 26-28]. In the
"Internet in the life of Poles" report commissioned by the Ministry of Digitization in June
2019, the professional group most willing to use the Internet and e-services were
physicians [29].

A similar situation applied to the skills to use e-Health — clinicians described them as
very good (33.6%) or good (32.6%). Moreover our study has demonstrated that the more
intensive the Internet use, the higher digital skills (F = 13.167; p <0.0001). However,
according to the CPME Policy on Digital Competencies for Doctors, neither the practicing
health professionals nor the generation in training are adequately prepared and there is
still a gap between understanding how digital solutions may support their capabilities,
and actual use of them [21].

In this context interesting results were obtained in our research: although 70% of
respondents felt prepared to support e-Health solutions, still a significant percentage
(84%) reported the need for additional training or courses in the field of shaping digital
skills. Additionally, the more the use of electronic devices (computer, tablet, smartphone,
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e-mail and mobile apps), a greater need for training in the field of digital literacy was
reported. The study prepared for the European Parliament confirms these fears: of the
participants that received digital skills training, 54% rated it as insufficient. A survey of
more than 200 physicians found that a large majority (80%) of the questioned
professionals indicated that the currently available e-Health/m-Health training is
inadequate [30]. Especially since digital skills have been shown to deteriorate with the age
of surveyed physicians. These are important findings, especially according to the
dominant opinion (77.9%) among physicians that the Internet would revolutionize
modern healthcare. The awareness of the importance of digitization in the case of the
surveyed doctors was connected with the explicit doubt whether the educational
programs in medical studies follow the technological challenges of the 21st century. It is
a paradox that in times of an unprecedented technological boom, medical education in
this field is still insufficient, what multiplicity studies from different countries have
reported [31-33]

The use of the Internet for health porpoise is increasing, but its impact on healthcare
is still unclear. Undeniably seeking health information online will keep increasing [34].
People indicate the Internet as the first source of health information primarily because of
limited time consultation and barriers to accessing professional health services [35].
However, how the above translates into interaction: physician-the Web-patient? Cocco et
al found that seeking online health information by patients had positive effects on the
doctor-patient relationship, and improve their communication. But at the same time it was
noticed, that the Internet-sourced information did cause some anxiety for 40% of searchers
[36].

Polish Internet users most often (almost 59%) pointed that data they can find on the
Internet does not require leaving home. Almost equally important (53%) was the
opportunity to find the information 24/7. Another reason indicated by 32% of respondents
was to supplement the information that they did not receive during a medical visit.
Thanks to the information obtained earlier, almost 25% of respondents felt better prepared
to visit a doctor. The next places were: the possibility of finding information that is not
elsewhere (23%), anonymity (20%) or the ability to contact other people in a similar
situation (16%) [37]. Based on the national survey conducted in 2013 by the Pew Research
Center’s Internet & American Life Project, 1 in 3 American adults said they went online to
determine their medical condition, and 35% of the respondents said they do not need any
professional opinion [16]. In our study every third physician (33.2%) acknowledged that
more than 10% of her/his patients access health information on the Internet within a
month. Physicians questioned by Murray et al. in 85% claimed had experienced a patient
bringing Internet information to a visit [11]. The quality assessment of this information in
physician’s opinion in our study was most often perceived as sometimes reliable (53.4%).
Potts &, Wyatt came to similar conclusions, reporting that over two thirds of the
questioned professionals considered online health information to be usually (20%) or
sometimes (48%) reliable [38]. And again, data from our study showed that physicians
who assessed the effects of using the online health knowledge by patients very positively,
had greater digital skills, recommended e-Health solutions, and rated e-Health solutions
higher. At the same time those who assessed the effects of the use of the Internet by
patients negatively indicated the need for training in digital literacy. We did not check
whether these results significantly affect the doctors-patients’ relationship, but Murray et
al. reported that physicians did have a impression that their authority was challenging
because of Dr. Google [11]. Moreover, this reaction was associated with harms to the
quality of care, health outcomes, and time efficiency. The results of other studies indicate
that physicians” attitude to online health information seeking is critical [26], and they are
not very familiar and confident with patients who 'Google' [39].

In the context of the recommending and assessment of e-health solutions, Polish
physicians remained favourable, expressed a definite desire to recommend such solutions
to their patients. It is a limitation that our study was conducted before the strongest
influence of COVID-19 pandemic, which further shows the positive attitude of doctors to
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this type of solutions. Changes in digital health caused by a pandemic could change this
aspect what should be investigating, but in their source, they refer to the educational role
of a doctor who can have an active impact on improving the e-Health literacy of the
patient, providing them with reliable and trustworthy recommendations of new
technological solutions dedicated to health [13,40]. However, as our research showed, the
lower digital skills of physician, the recommendation of e-health solutions decreased, and
the assessment of e-Health solutions for the patient was reduced.

To sum up, the strategic importance of digital skills goes beyond the issue of short-
term development of e-Health itself — it should be considered as a key factor of the
development of conscious information society, both on the side of professionals and
recipients of services. Not only in highly developed and developing countries.
Smartphones, universal access to the Internet and mobile applications meeting patients'
expectations are revolutionizing the sector. Telemedicine enters clinical practice, medical
universities include e-Health in their curricula, and other countries are introducing legal
regulations supporting digital health.

The issue of digitization in healthcare is often referred to a process depending only
on the technology to which people should adapt. Digital reality, however, is not only the
e-development, but the need of a holistic approach to the entire sector, organizational
processes, legal regulations and standards that guarantee interoperability and
cooperation between the physician, the Web and the patient.

5. Conclusions

This study provides some contribution to theory and practice. From the theoretical
perspective, we explore the physicians’ digital literacy, their opinion about Dr. Google - a
phenomenon understood as searching and obtaining information on health via the
Internet, and overall assessment of e-Health solutions. Our empirical study confirms that
despite the highly rated digital skills, doctors reported the need for further training in
addressing digital competences. Our research led to the conclusion that professionals and
authors of curricula for medical studies should cooperate to develop consistent courses
that meet today's digital challenges. Moreover, the results showed that physicians
generally stay sceptical about online-sourced health knowledge obtained by their patients,
but they do believe that Internet will revolutionize healthcare in the near future. Digital
health technologies are changing the way healthcare is delivered, therefore, it seems that
the educational potential and indicating to the patient which content dedicated to health
is valuable and useful is one of the important tasks of a modern physician.

6. Limitations

This study had several limitations. First, the research relied on a self-designed
questionnaire. At the stage of creating study, the available tools for measuring digital
literacy should be included, however, in this case, we wanted to use specific sections in
the questionnaire, and each construct was validated. Second, the study was conducted
before COVID-19 pandemic, which is important for the interpretation of results obtained.
There are scientific evidences that this global pandemic significantly accelerated the daily
use of digital solutions in the health system [40-42]. According to the Deloitte report,
almost 65% of the Polish health system employees indicated that in reaction to the COVID-
19 pandemic, their institutions increased the use of digital technologies supporting
physicians” work, and in the opinion of 64.3% respondents they were also used in remote
support and contact with patients. At the same time, the use of digital solutions was most
often mentioned by GPs (74.7%), who, due to the COVID-19, widely adopted the remote
method of initial patient assessment [42]. This could has a positive impact on the attitude
of physicians and patients towards eHealth solutions and should be the subject of further,
post-pandemic research. Another limitation we acknowledge is that we interviewed
physicians from one region in Poland which may have limited generalizability to the
country and beyond. However, we gathered a large and diverse group of physicians of
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various specialties, representative of the Podkarpackie Voivodeship. Future research may
also look at individual medical specialties for deeper understanding of their perspectives.
Finally, as the study is cross-sectional in nature, alternative relationships might also exist;
thus, future research should be longitudinal.
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