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Abstract

Introduction: The incidence of diabetes type 1 is increasing. Meanwhile,
diabetes represents one of the greatest risks for comorbidity with other
diseases and late complications associated with diabetes, thus a great
burden for the health system. Diabetes complications occur more often
if the disease is poorly managed. Type 1 diabetes is often diagnosed

in children and young adults who represent a big part of the working
population. Methods: We used the descriptive method with a systematic
overview of scientific and professional literature. We searched through
CINAHL, Medline, ScienceDirect databases. The key words we searched
for were: diabetes type 1, information technology in healthcare, diabetes
management, diabetes control, diabetes self-management, disease
management, information communication technology and sladkorna
bolezen tipa 1. We typed them into a search engine in various yet
meaningful combinations in Slovene and English language. Hundreds
of sources of literature have been found. Based on the suitability of the
titles a selection was made. Furthermore, based on reading of abstracts,
we decided to include 19 sources in preparation of the article. Inclusion
criteria when deciding which sources to use were: sources published
after 2014; resources that have full access online; available articles for
free; professional and scientific literature only; Slovenian and English
sources only. The literature search took place in the second half of
February and the first half of March 2020. Results: Progress in the field
of information and communication technology opens up possibilities
for improved health care for patients with diabetes, which is a step
toward easier and better diabetes management. Blood glucose monitors
continuously measure blood sugar and transmit measurements to the
apps on smartphones or directly to the insulin pumps. These pumps then
connect to computers where a better overview of the blood sugar status
is enabled. Various smartphone applications provide online consultation
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and support for patients. This development creates greater chance for
better patient-focused health care. New technologies offer opportunities
to overcome barriers, such as geographical distance and lack of access

to information that may occur regardless of the patient's age. Discussion
and conclusions: Devices such as insulin pumps and various devices for
continuous measurement of blood sugar are increasingly interconnecting
with each other or with various programmes and applications on PCs
and smartphones, therefore allowing individuals a better control of their
blood sugar and helping healthcare professionals identify patterns and
options in order to help the patient. Technology use is a tool that leads
towards decrease of numbers of patients with diabetes complications.
Consequently, a higher percentage of individuals that are capable

of pursuing their profession are reducing the burden of health care,
insurance companies and the state.

Keywords: type 1 diabetes mellitus, healthcare professionals, active
working population, technology, diabetes complications

Introduction

The incidence of diabetes type 1 is increasing (NIJZ, 2020; WHO, 2020). Un-
controlled blood glucose level and uncontrolled diabetes as its consequence,
lead to serious damages of various organ systems in the body, especially the
nerves and blood vessels (WHO, 2020).

Type 1 diabetes is representing between 5 and 10% of all diabetes cases in
the world. Type 1 diabetes occurs when the production of insulin is deficient.
The cause, nor the means to prevent type 1 diabetes are not known. (Taus-
chmann and Hovorka, 2018; WHO, 2020). Diabetes type 1is incurable, and life-
long management of the disease is required (Tauschmann and Hovorka, 2018).
The management depends upon daily administrations of insulin, frequent
blood sugar monitoring and calculating carbohydrate intake (Haslund-Thom-
sen et al., 2020). Regular glucose monitoring enables appropriate adjustment of
the insulin doses and consequently higher chances to achieve normoglycaemia
(Nana et al., 2019). Retaining blood glucose within the optimal level signifi-
cantly reduces the risk of complications. Diabetes complications occur more of-
ten if the disease is poorly managed (Haslund-Thomsen et al. 2020). The treat-
ment differs among patients. It depends upon one’s habits and characteristics
(Rodriguez-Rodriguez et al., 2018).

Diabetes type 1 is often diagnosed in young adults and children, that in
time, represent a big part of the working population (Haslund-Thomsen et al,,
2020). Meanwhile, diabetes represents one of the greatest risks for comorbid-
ity with other diseases and late complications associated with diabetes, thus a
great burden for the health system. The rising number of new cases has become
a global problem that, besides public health and health systems, significantly af-
fects also the economy and social development, causing health complications
and consequently high costs of therapy (Cerna and Maresova, 2016).



Methods

We used the descriptive method with a systematic overview of scientific and
professional literature. We searched through CINAHL, Medline, ScienceDi-
rect databases. The key words we searched for were: diabetes type 1, informa-
tion technology in healthcare, diabetes management, diabetes control, diabetes
self-management, disease management, information communication technol-
ogy and sladkorna bolezen tipa 1. We typed them into a search engine in vari-
ous yet meaningful combinations in Slovene and English language. Hundreds
of sources of literature have been found. Based on the suitability of the titles a
selection was made. Furthermore, based on reading of abstracts, we decided to
include 19 sources in preparation of the article. Inclusion criteria were: sourc-
es published after 2014; resources that have full access online; available arti-
cles for free; professional and scientific literature only; Slovenian and English
sources only. We searched also on the official websites of WHO (World Health
Organization) and NIJZ (Nacionalni institut za javno zdravje RS). The litera-
ture search took place in the second half of February and the first half of March
2020.

Results

In the past, the only option of managing the disease was manual checking of
the blood glucose via finger picking and manual administration of the insu-
lin, but in the last years technology has become an indispensable accessory in
helping and easing self-management of the disease (Rodriguez-Rodriguez et
al., 2018). Elementary way of applying insulin are insulin pens. In 1990s insu-
lin pumps became widely available and brought a huge improvement in health
care of patients with diabetes. Modernization of insulin pumps has enabled
implementation of adjunctive technologies, such as bolus calculators and fur-
thermore combining monitoring blood glucose and applying insulin with in-
terconnected sensors of blood glucose, insulin pumps and diverse mobile ap-
plications that are rapidly gaining popularity in last years (Tauschmann and
Hovorka, 2018). Even though the therapy with insulin pumps and other devic-
es is on average more expensive than therapy with daily injections, the costs are
in long term reduced from fewer diabetic complications that follow improved
diabetes control (Beck et al., 2019).

Technology and glucose monitoring

- Blood glucose meters: smaller than in the past; testing blood glu-
cose via finger picking.

- Continuous glucose monitors: provide up to 1440 measurements
per day — one measurement per minute; are interconnected with
mobile apps and insulin pumps or can transfer data to programmes
on computer (Beck et. Al., 2019, Haslund-Thomsen et al., 2020; Ro-
driguez-Rodriguez et al., 2018).
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Technology and insulin application

- Smart pens and mobile applications: Smart pens can connect with
smartphone applications wirelessly and share data. Doses, time, bo-
lus calculation and more can be saved in the app. Smartphone ap-
plication nowadays offer recording of blood-glucose data, food in-
take, dose recommendations and tracking of physical exercise.

- Insulin pumps: connected to the patient with a tubing system; en-
abling continuous delivery of insulin, include bolus calculators;
ability to programme multiple basal rates; can connect with a com-
puter and send data to the programme; can connect with mobile
applications; malfunctions of pumps and infusion sets may occur.

- Automated insulin delivery systems, often named artificial pancre-
as consist of continuous glucose monitor, an insulin pump, and an
algorithm - using glucose concentration and previous insulin de-
livery data to regulate insulin delivery (Beck et al., 2019; Rodriguez-
Rodriguez et al., 2018).

Progress in the field of information and communication technology opens
up possibilities for improved health care for patients with diabetes, which is a
step toward easier and better diabetes management (Nana et al., 2019).

Blood glucose monitors continuously measure blood sugar and transmit
measurements to the apps on smartphones or directly to the insulin pumps.
These pumps then connect to computers. Various smartphone applications
provide online consultation and support for patients. This development cre-
ates greater chance for better patient-focused health care. New technologies of-
fer opportunities to overcome barriers, such as geographical distance and lack
of access to information that may occur regardless of the patient’s age (Lanzo-
la, 2016).

Telemonitoring improves control of blood sugar, helps to reduce HbA1c.
There were found positive effects on associated diseases, such as hypertension,
dyspnea, etc. patient empowerment and better quality of life (Andres et al.,,
2019; Kitsiou et al., 2017).

Discussion

Use of ICT is enabling individuals a better control of their blood sugar and
helping healthcare professionals identify patterns and options in order to help
the patient. Technology use is a tool that leads towards decrease of numbers of
patients with diabetes complications. Consequently, a higher percentage of in-
dividuals that are capable of pursuing their profession is reducing the burden
on health care, insurance companies and the state (Dadgar and Joshi, 2018;
Kitsiou, 2017; Krishnan and Selvam, 2019; Murillo, 2017; Offringa, 2018; Wu Y,
2017).



Only 20% of patients with diabetes type 1 do not keep any record. Paper
documentation is most common among the patients that do keep record, and
only 4% use mobile apps. Reasons for not using apps are: paper documentation
preference, considering their use as a waste of time, or considering it too diffi-
cult. With the development of technologies, we can expect higher number of
users in the future. Besides following blood glucose levels, the treatment of di-
abetes also involves monitoring one’s weight, intake of carbohydrates, insulin
dosage, and physical activity (Cerna and Maresova, 2016; Dinath and Mearns,
2019).

To be able to give proper advice about the apps and also type of device
that would be the most suitable for a patient, specific information is required:
the patient’s personality, technical skills, daily regimen, attitude to diabetes,
preferences in data visualization and functionalities, willingness to learn new
things, and motivational means (Holubova et al., 2019).

Conclusions

It is necessary to emphasize the important role that diabetic patients have in
the development of information and communication technologies. They need
to be included in the innovation process, as they are the key actors, that can
contribute to the development of health informatics in this field (Kanstrup,
2015).
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