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Determining the digital maturity
index for assessing population health
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Abstract
Objective of the study is to provide a theoretical justification for the digital maturity index of the population in physical
health management as an indicator of the demand for digital tools in maintaining a healthy lifestyle.
Methods and structure of the study. A comprehensive approach was applied, including comparative analysis, analysis
and synthesis methods, and modelling.
Results and conclusions. The Digital Maturity Index for Managing Physical Health (DMIMPH) is a metric tool that quanti-
fies the degree of integration of digital technologies into the management of human physical health based on the monitor-
ing and assessment of biological parameters. DMIMPH allows assessing the level of digital maturity of the population using
modern devices, health monitoring systems, and data exchange technologies. In this article, digital maturity is understood
as the level of awareness, efficiency, and interest of a person in using modern technologies and technical devices.
According to the authors, the digitalisation of health is the process of introducing and applying technologies and techni-
cal means into the daily life of an individual for the independent analysis, monitoring and control of health and physical
condition. The article presents the main components of the human health digitalisation index, its calculation formula and a
comparison with traditional health assessment scales, such as SF-36 and the Human Health Index (HHI). It is assumed that
a high level of DMIMPH will, over time, contribute to the development of the accessibility and effectiveness of preventive
medicine and telemedicine.
Research into the Digital Maturity Index of Population Health Management (DMIMPH) opens up promising avenues for ana-
lysing the role of digital tools in modern medicine, as well as for developing new approaches to the digital maturity of patients
in the context of telemedicine and preventive medicine.
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Introduction. In recent years, digital technologies
have been actively introduced into all spheres of so-
ciety [4]. As is well known, the health of the nation is
the most important strategic resource of any country,
on which the competitiveness of the workforce, labour
productivity, the state of the national economy and the
sustainable development of society and the state de-
pend [1]. Physical health requires not only a traditional
approach to assessment, but also the introduction of
new metrics that take into account the impact of digi-
talisation. In thisregard, itis important to develop tools
that allow for a quantitative assessment of the level of
use of digital tools for analysing and monitoring hu-
man health and to identify the degree of influence of
digital technologies on the healthcare system.
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Objective of the study is to provide a theoretical
justification for the digital maturity index of the popula-
tion in physical health management as an indicator of the
demand for digital tools in maintaining a healthy lifestyle.

Methods and structure of the study. A comprehen-
sive approach was applied, including comparative anal-
ysis, analysis and synthesis methods, and modelling.

Results of the study and discussion. Various indi-
ces are currently used to assess the level of develop-
ment of medicine (Figure 1).

However, the intensive development of digital
technologies and the availability of information about
health status contribute to the emergence of a new
scientific and practical task: the development of a
quantitative tool for assessing the level of digital matu-
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36 questions are used to calculate scores on 8 scales for assessing:
physical activity; the role of physical problems in limiting life activity; the
intensity of pain syndrome; current health status, treatment prospects
and resistance to disease; the respondent's sense of strength and
energy; satisfaction with the level of social activity and the overall
inclicator of positive emotions (2]
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quality of life

Figure 1. Main indices for assessing human health
(Source: compiled by the authors)

rity of the population and monitoring human physical
health through interaction with digital tools.

The weighted components of the Digital Maturity
Index for Population in Physical Health Management
(DMIMPH) will be two groups of factors that influence
the level of digital maturity of individuals.

1. Government influence, including the following
components: electronic medical records, telemedi-
cine consultations, the EMIAS application’.

2. Personal initiative involves a number of compo-
nents: the availability and number of wearable devices
(fitness trackers, smart watches, glucometers, heart
rate monitors).

The calculation of the Digital Maturity Index for
Population in Physical Health Management (DMIMPH)
can be represented as a formula that combines all
components, taking into account their weight and lev-
el of development:

pMIMPH = 31, (A) (1)
where Vi — is the weight coefficient of the compo-
nent (totalling 10),

Ni — is the value on a scale from 0 to 100 for each
component,

N — is the number of components characterising
the digitisation of health.
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Table 1. Description of DMIMPH levels

Each component has a weighting factor Vi, where
the sum of all Vi= 10 (i.e. the maximum total DMIMPH
score will be 10). First, it is necessary to determine the
weighted value for each component i, then, the results
obtained are summed up and the final DMIMPH is de-
termined in the range from 0 to 10. Avalue from 0to 10
is a generalised quantitative assessment; the closer
the indicator is to 10, the higher the level of digitalisa-
tion of human health (Table 1).

*The authors support the view expressed in the re-
port ‘A New Digital Tool for Personalised Health Man-
agement in the 4P Medicine Model’ by D.S. Yankevich,
A.V. Martushev-Poklad from the Prof. L.V. Pryanikov
Federal Scientific and Clinical Centre for Resuscitation
and Rehabilitation, on the inappropriateness of using
digital tools and services in complicated cases of age-
related diseases?.

Let us assume that during the survey of one re-
spondent, it was revealed that the person had used
three components of modern digital technologies in
relation to traditional health management methods
during the year, namely 80/20 for the use of wearable
devices, 70/30 for telemedicine consultations, and
90/10 for the use of digital medical records (Table 2).

In this case, we obtain the following:

HHDI=(4x80/100)+(3x70/100)+(3x90/100)=3,2+
2,1+2,7=8,0

A score of 8.0 indicates a high level of digital matu-
rity in the respondent’s health.

Thus, the Digital Maturity Index for Population in
Physical Health Management (DMIMPH) shows the
level of a person’s involvement in using digital tech-
nologies to manage and monitor their health.

To determine the difference between the Human
Health Index (HHI) and the Digital Maturity Index of the
Populationin Physical Health Management (DMIMPH),
let us consider their key characteristics (Table 3).

The Human Health Index (HHI) is a comprehensive
quantitative measure that reflects an individual’s over-

2 https://mrik-fmba.ru/images/pages/Nauka/Kongress%202/Vil-
lizij%201/Prezentacii/Ankevic_Novyj%20cifrovoj%20instrument.
pdf?ysclid=mcun4awj1s511793128

HHDI level | Description | PeaynbraTt
Low level Minimal use of digital tools to maintain personal health* 0-3
Medium level Use of basic technologies, but without a systematic approach 4-6
High level Active use of digital solutions for self-monitoring and maintaining health 7-8
Very high level Full integration of digital technologies into everyday health care practices 9-10

(Source: compiled by the authors)
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Component | Vi (weight) | Ni (rating from 0—100)
Use of wearable devices 4 80
Telemedicine consultations & 70
Digital medical records 3 90

Table 3. Distinctive characteristics of the human health index and the digital maturity index of the population in physical

health management

Characteris- Purpose of Purpose of
tics Human Health Index (HHI) Digital Maturity Index for Managing Physical
Health (DMIMPH)
Objective Assessment of human health Assessment of the level of health digitisation
Focus General health Degree of physical connectivity
Methodology |Based on questionnaires, statistics,| Based on device specifications, level of automation
mortality and morbidity rates and data quality
Measurements Health Integration of health data based on the use of techni-
cal devices
Scope Diagnosis, prevention, government Digital healthcare, telemedicine, 0B technologies
policy

(Source: compiled by the authors)

all health status and takes into account their physical
health, mental well-being, nutrition, morbidity, life ex-
pectancy, quality of healthcare, and social conditions
[3]. The index is widely used in epidemiological studies
and is used for comparative analysis of the health sta-
tus of the population at the regional and national levels.

Despite their different purposes, the HHI and
DMIMPH indices should be viewed as complementa-
ry tools that, when used together, will provide a more
complete picture of the current state of the popula-
tion’s health and its readiness for the digital transfor-
mation of the healthcare system. An increase in the
DMIMPH level can contribute to an improvement in the
HHI through early detection of pathologies, increased
accessibility of biometric information, and a stronger
focus on conscious prevention in health management.
However, there may also be situations where a high de-
gree of digital integration (high DMIMPH) is not accom-
panied by an improvement in actual health status (low
HHI), or vice versa — a person has a good level of health
but has virtually no interaction with digital technologies.

Conclusions. The combination of traditional
health assessment indices with new digital integra-
tion metrics allows for more accurate diagnosis of the
public health status of the population and the forma-
tion of public policy strategies aimed at strengthening
sovereignty through human resource development.
Digitalisation in healthcare and everyday life encour-
ages citizens to take an active role in managing their
own health, which strengthens the preventive focus
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of medicine and improves overall quality of life. At the
same time, DMIMPH serves as a relevant tool for as-
sessing the digital maturity of the population and its
readiness to implement new technologies in the prac-
tice of healthy lifestyles.

The proposed methodology can be used to assess
the level of digital maturity not only of an individual, but
also of a family, city, region and country as a whole.
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