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Abstract—According to many studies, professional social
networks are not widespread in the health care environment,
especially doctors. The article is devoted to two advanced digital
tools that can attract the image and increase motivation for
professional social networks. The first tool is the inclusion of e-
learning, both to increase the level of knowledge and to confirm
qualification skills among professionals. The second tool is the
developed system of the formation of the tests constructor. The
article describes solution of being developed Internet-resources
for mass use in professional health care.
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I.  INTRODUCTION

According to many researches, professional social
networks are not widely disseminated in the health care
environment [1]. One of the reasons for this seems to be the
lack of special advanced digital tools [2, 3] used in the practice
of health protection and professional skills training.

There are established trends in the use of social networks.
The most widely groups using them are nurses and medical
students [4], while doctors are the least likely professional
group that use social networks. The reasons for this seem to be
inherent in the dichotomies of social technologies nature and
the established patterns of doctor's decision-making [5]: it is
argued that social technologies are built in accordance with the
ideas of egalitarianism, weak ties, co-production and voluntary
exchange with the intention of “encouraging a maximum of
contributors and of getting the best number of contributions”.
However, in the professional field, it is necessary to attract not
only idly interested, but specific specialists with certain skills
and qualifications [6].

One of the common forms of the social networks use on an
equal footing with job search is the increasing education level
[7]. The inclusion of educational content into professional
social networks can be attractive [8, 9]. In addition, the
presence of a certificate and training in a particular network
makes the rest of the communication participants a sign of a
professional standard, while now the skills are introduced
quite arbitrarily [10], confirmed at best by other network
participants, like it is in ResearchGate.
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There is a wide range of health care professional social
networks (HPSN) that are specifically designed for health care
providers and the domain of health care. The article [11] shows
a significant list of existing health-related HPSN. For the
analysis and presentation of commonality and differences
between HPSN the common and domain-specific functions can
be identified. Common features mean a cohesive set of
functionality that can be found in any form of HPSN, such as a
personal profile, board, news board, chats, photo and video
exchange, documents exchange (articles, presentations,
reposts). Domain-specific functions are a set of functionalities
that are specifically designed or might be of interest for health
care professionals [2, 12], such as a library of medical records
or specialized workplaces for medical institutions [13]. In
addition to some functional differences, the HPSN is also very
different in terms of volume, access, and target groups of users.
Although some platforms are open to health care workers
around the world, some platforms restrict their access [14].
Some systems give an access to health a specific occupational
group. Interprofessional and inter-genial collaboration and
knowledge sharing can vary greatly between different HPSN.

Thus, the specificity of the HPSN is to use motivational
mechanisms [15, 16] to attract users. It requires the
development of reliable digital professional tools necessary for
the practice.

The article describes solution of being developed Internet-
resources for mass use in professional health care. These are e-
learning system. The tool is including e-learning to Internet-
resources both for increasing the level of knowledge and
confirming professional skills.

The paper consists of two sections, introduction and
conclusions. Section Il presents the results of developing a
learning course for advanced training of cardiac surgeons, the
course structure and the specifics of course creation. The
Section 1l describes the developed methodology of tests
creation for assessing the course completion. Tests are created
in form of the algorithmic description language, which also
allows the automatic web interfaces generation, using any
modern popular device or browser.
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Il. E-LEARNING TOOLS

The internal structure of social networks implies that each
user of the network can choose the communication topics [17].
It means that there is no clear regulation or control over the
topics [18] This is fundamentally contrary to the tasks of
creating a professional communication service aimed at the
professional and career development of medical specialists in
accordance with the standards of their professional activities
[19]. It is required to create a tool that allows specialists to
improve their professional level, to form new skills and a
system of encouragement for the career development of
physicians, which would allow to create professional education
in professional social networks. In the development process, a
number of technological solutions were used [20, 21], in
particular, for creating video lectures and recording operations.

To achieve the objectives and to answer the questions
raised, following methods were used:

e (questioning of physicians of different specialties (815
physicians) on the need and prospects of professional
communication services in competence enhancing,
career development and their participation in this
service;

e (questioning of medical specialists of different
specialties (342 physicians) on the proper proportion of
communication  regulation in the professional
communication process;

o theoretical research and enhancing the experience of
the participation in a number of foreign and domestic
social networks for common use;

o theoretical research and enhancing the experience of
the participation in social networks for professional
use, including the most popular Linkedln u Gate
Research;

e exploring the opportunities of the most common
foreign and domestic software for digital learning
management.

Methodical work was carried out based on the Department
of Hospital Surgery at Sechenov First Moscow State Medical
University. Service finalization and initial introduction are
carried out with the help of the students of the department.

Currently, the basic implementation principles of
professional communication service are developed.
Communication in the service are regulated and implemented
under centralized control. The issue of themes creating and
professional communication level setting was resolved. The
accounting, analyses and generalization of users’ actions are
carried out. Verified user authorization is being worked out.

Management and moderation of every communication topic
is carried out by its leader. The leader is one of the professors
on the Department of Hospital Surgery at Sechenov First
Moscow State Medical University. The topics choice is
currently being carried out by the same Department.

The topics are isolated from each other according to the
theme. At the beginning, users have to study theory with using
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video-lecture and their fragments or reading. Users
successfully studied the theory are allowed to complete tests.
Tests are divided into two sections: question sets for every part
of the topic and questions for the whole topic. After successful
tests completion users can communicate with other users and
the topic leader. They can ask some questions, share their
experience or best practices. The overall sequence of the study
and discussion is given on the example of the “Example of
professional topic studying and discussing with the use of
developed service” (Table I).

Examples of training system screens are shown in Fig. 1
and 2.

Service processes are implemented in Moodle, LMS open
source software. So, its functional flexibility and additional
features were used.

Methodical work was carried out based on the Department
of Hospital Surgery at Sechenov First Moscow State Medical
University. Service finalization and initial introduction are
carried out with the help of the students of the department.

The material for service was collected with the help of
well-organized and delivered video production (video lectures,
their fragments, video records of surgical operations, etc.).

In our view, professional communication implemented in
such form can be an effective tool for professional and career
development of medical specialists, increasing their level of
competence and enhancing their skills.

In the future, the service can be used for professional
medical specialists’ accreditation process that is used in
different countries.
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Fig. 1. Example of a Training Course.
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Fig. 2. Example of a Lecture.
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TABLE I. EXAMPLE OF PROFESSIONAL TOPIC STUDYING AND DISCUSSING WITH THE USE OF DEVELOPED SERVICE
Topic Fragments for video viewing of | References on . .| Discussions under the | Integration testing on - Integratlon
A ITesting by subtopics - . discussion of the
number theory the topic subtopics the topic topic
1. Introduction - -
renin hypertension — first part * *
link to testing for link to forum for
2. renin hypertension — second part subtopic «2» subtopic «2»
Renovascular hypertension definition
(RVHT)
RVHT diagnostics — first part .
*
RVHT diagnostics — second part ) ) link to forum for subtopic
link to testing for «3»
3. RVHT treatment subtopic «3»
RVHT clinical example
Neurogenic arterial hypertension, * *
hypercapnia acidosis, exogenous link to testing for link to forum for
4, arterial hypertension subtopic «4» subtopic «4»
Arterial hypertension in adrenal cortex
tumor — first part
Avrterial hypertension in adrenal cortex * *
tumor — second part ) ) )
link to testing for link to forum for
Arterial hypertension in subtopic «5» subtopic «5»
5. hyperthyroidism and . - -
hyperparathyroidism
reference to
Arterial hypertension in acromegalia |  the list of
references on
Arterial hypertension in insufficiency the topic .
of aorta valve * link to f ;
] o ] link to testing for n tt]? o_runé or
6 Arterial hypertension in atherosclerosis subtopic «6» subtopic «ox»
' and coarctation of aorta
Postsurgical arterial hypertension
* *
Diagnostic formulation link to testing for the link to the topic-
; whole topic integrated forum
Summarizing

I1l. TESTS CONSTRUCTOR

The digital approach to tests allows expanding the list of
tools available to the learning.

The software implementation for the survey is a web-
interface for each test questionnaire included in the
methodology. At the same time, an important feature is the
need for cross-platform operation of interfaces [22], providing
the ability to conduct surveys on a wide range of devices,
popular browsers and operating systems Windows, Linux,
MacQOS, i0S, Android. The report is devoted to the developed
standard for describing the interface elements of polls and the
corresponding generation technologies on various systems.

For the platform-independent implementation of the test-
questionnaire, an internal standard for presenting the test in a

structured form has been developed. It allows using the
structure to create a test interface based on previously created
elements that have been developed and tested on various
devices and operating systems. The presence of the standard
makes it possible to develop an interactive designer of test
questionnaires to automate the creation of new tests. The
developed algorithmic standard for describing the elements
includes general test settings (global settings) and consists of
three main levels: test, block, and page.

Surveys can be viewed as a hierarchy consisting of three
key levels:

1) Test (Fig. 3).

2) Block (fig. 4).

3) Page (Fig. 5).
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The test (Fig. 3) is the root element of the hierarchy,
consists of one or more blocks, and also has settings related to
the entire test as a whole. These settings include, for example,
the language of the interface elements.

A block (Fig. 4) is a structure that combines one or more
pages that have common parameters. The need to introduce
this level of hierarchy will be discussed further on the example
of two methods. The parameters of the block, for example,
include:

1) The number of items that will be displayed on one page
(items per page). Using this parameter can make it easier to
split a large list of questions into equal parts.

2) The order of displaying questions and elements of
instructions (items order). There are two main options: fixed
and random order.

3) Progress display(show progress bar) adjusts whether to
show or not to show the percentage of questions in the test.

4) Timer display (show timer). It implies three options: no
timer, stopwatch and countdown.

5) Time limit for passing the block (expected time). If the
participant does not fit in the allotted time, it will be asked to
proceed to the next block of questions.

Test
l hJ
Global Settings Blocks

Emm— Block #1
— Block #2
— etc

Fig. 3. Hierarchical Representation of the Test.

T

Block Presets Pages
—— Page #1
—— Page #2
L—» ete

Fig. 4. Hierarchical Block Representation in Test.
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Page #1

» Instructions #1

>  Question #1

h 4

Instructions #2

>  Question #2

> etc
Fig. 5. Hierarchical Presentation of the Page in the Test Block.

A page (Fig. 5) is a collection of elements that directly
represent the content of the survey. The page may contain
elements of instructions and questions. The elements of the
instruction include text blocks and media files presented to the
participant.

The software implementation for the survey is a web-
interface for each questionnaire included in the methodology.
At the same time, it is worth to implement a cross-platform
software [1] with providing the ability to conduct surveys on a
wide range of devices, popular browsers and operating systems
like Windows, Linux, MacOS, iOS, Android. The paper is
devoted to the developed standard for describing the interface
elements of surveys and the corresponding technologies of
generation on different systems.

For the platform-independent implementation of the test-
questionnaire, an internal standard for presenting the test in a
structured form has been developed. It allows using the
structure to create a test interface based on previously created
elements that were developed and tested on different devices
and operating systems. The standard makes it possible to
develop an interactive designer of test questionnaires for
creating new tests automatically.

The developed algorithmic standard for describing the
elements includes general test settings (global settings) and
consists of 3 levels: block, page and question (Fig. 3). Fig. 3
shows the upper level of the standard, which includes the
general settings and blocks. The block is necessary to combine
questions on their common behavior and display parameters.
Each block includes one or more pages. The block structure is
shown in Fig. 4. A page is a set of questions and instructions
that are displayed together. A diagram of the general structure
of the test-questionnaire page is shown in Fig. 5. The question
is the basic unit of information that allows receiving and saving
the result of the answer. Questions are divided into simple and
composite. The answer to a simple question will be saved by a
single unique key. A composite question implies more than one
answer. Therefore, it will be saved by several different keys.
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To carry out calculations based on the answers to questions
during data collection, a problem-oriented language was
developed. The language includes the following groups of
functions:

e Logical functions (and, or, not).

e Comparison functions (equal, greater than, etc.)

e Higher-order functions (map, reduce, etc.)

e Mathematical functions (add, subtract, etc.)

e Functions for working with vectors (sum, size, etc.)
o Data getting functions (getAnswers, getScale, etc.)

According to the developed structure, tests-questionnaires
are presented in form of a document with hierarchical links. To
form the resulting structure, the JSON Schema solution [23]
was chosen, which is the standard for describing the structure
of JSON documents.

Fig. 6 shows an example of the questionnaire
implementation. On the left, a section of the test structure in
JSON Schema, and on the right, an automatically constructed
interface based on the described structure is shown.

To solve the problem of correctly displaying interface
elements on devices with different screen sizes and image
formats, an approach is used that allows automatically
adjusting the content to any screen width. This approach is
called Responsive Web Design, it rebuilds the interface
structure to any screen width due to the pre-written rules in
HTML and CSS. A web page can even adapt to a new device
with a non-standard resolution.

As a result, a technology was implemented that allows
creating a cross-platform interface that works in most modern
web browsers and on different types of devices. Fig. 7 shows
an example of displaying a questionnaire on different devices:
tablet's display is shown on the left side and Android
smartphone with Google Chrome browser is on the right side.

The use of technology based on the generation of the
interface in accordance with the standard structure of the test
description simplifies the process of implementing changes to
the interface, since any corrections will be valid for all
developed elements.

Fig. 6. Example of Test Implementation (on the Left - the Standard for the
Elements Description, on the Right - the Generated Interface).
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Fig. 7. Example of Respondents Questionnaires Interface Generating on
Different Devices (Tablet is on the Left and Smartphone is on the Right).

IV. CONCLUSION

Based on the analysis of the specific functions of social
networks in the field of health care, the following features were
identified. When targeting the mass use of platforms, there are
requirements to restrict access in accordance with professional
specialization. This is due to the requirements of professional
ethics [24] and rules of access to medical data [25], which
makes communication difficult. Thus, although the purpose of
portals is to collect and consolidate disparate data, but the
motivation of each individual specialist must be high. For each
user, the portal data is not fully available. Often there is
information that is beyond the scope of scientific or
professional interest. Simply filling any data to the system does
not motivate specialists, especially in the context of limited
communications that are typical for health care field. It needs
to develop digital tools for increasing the level of competence
and work automation of each user.

The paper presented two tools aimed at developing the
motivation of medical specialists to use social networks. These
tools include followings: e-learning services aimed at
improving skills and increasing the status of proven skills of
users of social networks, advanced tools for creating surveys in
the field of health. The developed tools are aimed to be used in
form of Web service and can be integrated into specialized
online health systems. During the testing system developing,
the algorithmic standard was developed for describing the
interface elements of the questionnaires. This standard will
allow to implement cross-platform visualization technology
that can generate a Web interface in popular browsers and
popular operating systems on different devices.
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