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Abstract

:

“Continuity of Care” is the main prerequisite for the unhindered movement of people across borders within the European Union (EU). The COntinuity of care in MEtabolic diseases through modern TECHnology (COMETECH) project aims to address the problem of inadequate access to health system services to people who live in isolated communities in Greece and North Macedonia cross-border areas. As the project is almost completed, 4 e-health units—2 in each country—have been established in isolated and deprived communities, aiming at introducing “Continuity of Care” for patients with diabetes in the border region between those countries. The establishment of the e-health units allows affordable access to medical services within Greece-North Macedonia cross-border area. These units (equipped with state-of-the-art medical devices, supported by an advanced software application and medical staff) record data of local people and offer valuable and high-quality medical care services. The records of the EU citizens using the COMETECH services are safely and easily accessible by their physicians. This paper presents the user requirements of e-health units and the medical devices that are set up for the COMETECH Project for helping people with diabetes in the targeted countries.
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1. Introduction


Telehealth and telemedicine have evolved quickly in recent years, suggesting that they will continue to develop at a rapid pace [1,2]. As technology advances and organizations become more familiar with platforms and service options, minimum built-environment standards to support these practices may need to be refined [2,3,4]. Moreover, even some of the most prestigious health care systems in many countries acknowledge that they learn from their mistakes and make necessary corrections to the physical environment or communications equipment—an approach that not all organizations may be able to afford, especially during crises and/or disasters such as the Covid-19 pandemic [5,6,7].



Many research initiatives and projects have confirmed that telehealth can support the effective and efficient application of continuity of care in diabetes [8,9,10,11,12]. Crossen, Raymond and Neinstein [13] proposed 10 steps for successfully implementing a diabetes telehealth program. Two of them are: Standardizing telehealth visit processes, and electronic health record (EHR) integration. Moreover, as Krupinski (2014) argues, “The environments within which healthcare interactions take place are going to be as varied as the providers and patients, but the fundamental concerns and principles about creating spaces that facilitate clear, open and caring communication should guide our efforts to successfully—and with proper integrity, security and respect for privacy—reach out and connect with those who need care: anywhere, anytime” [14]. Based on the above, key parts in any telehealth initiative are: (1) e-health units and (2) the medical devices that the e-health units are equipped.



The main objective of this paper is to present the user requirements of e-health units and the medical devices that are set up for the COMETECH Project in order to help people with diabetes in the targeted countries. These are the deliverables of a research project that proposes innovative telehealth technologies to address the problem of inadequate access to the health system services dedicated to diabetes for people who live in isolated communities in Greece and North Macedonia cross-border areas.



The research project is titled COntinuity of care in MEtabolic diseases through modern TECHnology (COMETECH). It is under the Interreg Pre-Accession Assistance (IPA) Cross-Border Cooperation (CBC) Programme “Greece—Republic of North Macedonia 2014–2020”, which is a cross-border cooperation program co-financed by the European Union. The strategy statement of the program is “to enhance territorial cohesion by improving living standards and employment opportunities holding respect to the environment and by using the natural resources for upgrading of the tourism product”.



According to the International Diabetes Federation, diabetes mellitus (DM) affects about 8% of the population in Greece and North Macedonia, and 60 million in the European Region, or about 10.3% of men and 9.6% of women aged 25 years and over [14]. Unfortunately, about 46% of people in the EU with diabetes are undiagnosed, thus stressing the importance of prevention and early diagnosis [15]. The vast majority of patients with DM type 1 are adolescents and children. However, the middle-aged and elderly population are more vulnerable to DM type 2. On the other hand, the World Health Organization (WHO) has recognized obesity as a global epidemic [16]. More than 16% of the adult population in Europe is obese and one in three children are overweight or obese [17]. The prevalence of obesity in Greece and North Macedonia is about 20% [18].



DM and obesity are metabolic diseases with serious health impacts and they both comprise cardio-vascular risk factors. DM is also a risk factor for developing small and large vessel complications (e.g., nephropathy, retinopathy, heart disease, stroke, peripheral arterial disease). In the EU, the total costs for DM are over 150 billion Euros/year (11% of the total health costs) [19]. The mean DM-related expenditure/person in Greece is about 2,450, and in North Macedonia it is 390 Euros/year [18]. The majority of the expenditures are due to the treatment of diabetes complications, like end-stage renal failure and dialysis, peripheral arterial disease and amputations, retinopathy, etc. The costs for the provision of health care are higher for people living in rural than in urban areas, which can be attributed in part to the greater transport costs in order to reach health system services.



Unfortunately, there are a lot of isolated and deprived communities in the Greece-North Macedonia cross-border areas, who have tremendous difficulties accessing public health services. More than 16% of the population of Greece and North Macedonia were hospitalized, and about 25% of the population visited a doctor, at least once, last year [20]. In most European countries, the education of the population and also of the health professionals with respect to these diseases has little or no financial support [19]. Therefore, the need for general awareness and education of the population with respect to metabolic diseases with current, comprehensive information is of great importance. Early prevention and diagnosis, as well as proper health care, are essential human rights. Therefore, a lot of action should be taken with respect to this target population in order to achieve a satisfying standard.



According to the Organization for Economic Co-operation and Development, it is the health itself of a population (more than education or investment) that is the chief determinant of economic development of a region [21]. It is for this reason that this proposal was introduced to contribute, to a significant degree, to the general welfare of its regions. By using 3rd- and 4th-generation Global System for Mobile Communications (GSM) services, as well as fast Internet connections, COMETECH aims to be an exceptionally innovative means for introducing Continuity of Care to Greek and North Macedonia health practices.



The rest of the paper is organized as follows. First, an overview of the COMETECH project is provided. Then the requirements of the e-health units and the medical devices are presented and analyzed.




2. Telehealth Research Project Overview


The COMETECH project aims to address the problem of inadequate access to health system services to people who live in isolated communities in the Greece–Republic of North Macedonia cross-border areas (Figure 1). COMETECH is implemented by a partnership consisting of five partners from both participating countries: (1) International Hellenic University, (2) Florina Prefectural General Hospital, and (3) Medical Association of Thessaloniki from Greece, as well as (4) Clinical Hospital Bitola, and (5) General Hospital Veles from North Macedonia. The total project budget amounts to 1,018,189 Euros, and its duration is 24 months. COMETECH project focused on patients of diabetes mellitus (DM).



The project establishes four e-health units—2 in each country—in isolated and deprived communities that collaborate with each other, aiming at introducing “Continuity of Care” in the border region between the Republic of North Macedonia and Greece. These units (equipped with state-of-the-art medical devices, supported by an advanced software application and medical staff) record data of local people and offer valuable and high-quality medical care services. The records of the citizens using the COMETECH services can safely and easily accessible by their physicians adopting the Quality of Electronic Health Record System (EHRS).



As a (sub-)information system, an EHRS is a product resulting from information management, which can be considered the manufacturing process of EHRS. Furthermore, the involved public bodies can use COMETECH services as a tool for introducing high-quality continuity of health care in their respective regions.



The COMETECH specific objectives are the following:




	
To support collaboration between research teams from the Republic of North Macedonia and Greece of scientists from different scientific fields (such as doctors, biologists, etc.) and closer cooperation among the two national health care systems to develop a common strategy for prevention, early diagnosis and treatment of obesity, DM and cardio-vascular disease (CVD).



	
To raise awareness of the local and national authorities regarding the above health issues.



	
To inform the regional population on the prevention, diagnosis, and treatment of DM, obesity and CVD.



	
To identify the environmental and other risk factors that are involved in the development of DM, obesity, and CVD in the population that participate in the project.



	
To facilitate access for doctors on both sides of the border to their patients’ data through telehealth.



	
To support the life-long education of the COMETECH involved population and medical practitioners by using their telehealth interaction with experts as the means for training.








Specifically, the e-health units can record the data of local people, offer high-quality medical care services, and inform people about risks. Participating in this (pilot) study was a population of more than 1000 citizens (equally balanced) of the Greece–North Macedonia cross-border territory. The citizens were examined thoroughly for DM, obesity and CVD. The e-health units provided the patients with the opportunity of live communication with experts (dialectologists, cardiologists, ophthalmologists, dieticians, nurse educators) via teleconferencing. Users also had online access to their results from a laptop, tablet, or mobile (smartphone). Authorized users of the hospitals of the program (Bitola, Florina, Veles) were able to access the web application to evaluate the medical data and patient measurements to provide medical advice to the physician of the telemedicine units where required.



The system was installed on a central server of the International Hellenic University in Thessaloniki, Greece, where data were collected, tested for quality and measurements of biological parameters of patients were stored, which were sent wirelessly from remote locations, i.e., health units and the hospitals (Bitola, Florina, Veles), as well as the Central Coordination Center in Thessaloniki, had authorized access.



The architecture of the e-health units and their key functionalities are illustrated below (Figure 2):



The following section presents and briefly analyzes the requirements for the medical devices, as well as the e-health units.




3. User Requirements


3.1. Medical Device Requirements


Under the implementation of the project’s plan, 13 high-tech medical devices were used by health professionals. Moreover, the examination of the patients followed a specific and predetermined order. Initially, after the welcome, patients were thoroughly informed about the screening process, and if he/she agreed to participate in the procedure, he/she signed the informed written consent form. The informed written consent form was written in the language of the patient in order for it to be fully understood and for agreement to participate in the procedure to be given. The recording of the demographic information followed. An arithmetic code, rather than the patient’s full name, was recorded in order to protect personal data. Medical history was then obtained, which was also recorded in the system. The following activity relationship diagram (Figure 3) of the e-health unit illustrates the various scenarios of flow/movement of the patient. Moreover, the medical devices that were implemented are provided.



Short description, functionalities and procedures for the use of medical devices are provided as follows:




	
Column scale (height scale, stadiometer). The column scale used in the COMETECH project is an electronic height measurement device with high accuracy. It is battery supplied and features a mechanism on the headpiece to ensure that the patient is in the right position and thereby contribute to obtaining accurate measurements.



	
Blood Glucose (blood sugar) Monitoring System Device. The procedure is very easy and typical for this important test. After completion of the examination, the result is transferred and recorded in the software application platform.



	
A hemoglobin A1c (HbA1c) test measures the amount of glucose attached to hemoglobin with a color touch display and easy handling device.



	
Electronic Stethoscope is a wireless device in which the sounds are transmitted electronically, provides noise reduction, signal enhancement, and both visual and audio output. In the project, this device also combines ambient noise reduction technology and frictional noise dampening features with amplification, Bluetooth technology, and a friendly user interface.



	
The electrocardiogram (ECG) test is applied using a battery-powered portable device that records the heart’s electrical activity. It can collect ECG signals simultaneously and print ECG waveform with a thermal printing system.



	
The spirometer test (spirogram) is made by a spirometer device, for measuring the volume of air inspired and expired by the lungs. Once again, after completion of the examination, the results are automatically transferred and recorded in the software application platform.



	
The blood pressure monitor, with ankle brachial index (ABI) device, includes four blood pressure cuffs for both arms and both legs, which measure electronically the blood pressure simultaneously at the above four points and automatically calculates the ABI index.



	
The foot scanner is a lightweight, portable plantar pressure measurement device that records all the relevant information needed to analyze the foot’s behavior. The device automatically measures the plantar pressures and analyzes them. A straightforward interpretation of the foot’s function is displayed via detailed images and statistical graphs. After completion of the examination, the results are automatically transferred and recorded in the application.



	
The advanced glycated end product monitoring device is a portable non-invasive monitoring device that uses ultra-violet light to excite auto fluorescence in human skin tissue. The AGE Reader has a light source that illuminates the tissue of interest (usually the arm).



	
The non-mydriatic retinal camera (fundus camera) is a specially crafted low-power microscope fitted with a high-definition camera. It produces true color fundus photos of excellent quality. Additionally, it guarantees fully automated alignment, autofocus and auto shoot. The photographs taken can also be kept on file, resulting in a far more detailed and accurate optical history to be built up of the eye health over time.



	
The pulse oximeter finger pulse blood oxygen SPO2 monitor is a small, portable clip-like battery-operated device for monitoring blood oxygen saturation and detecting the pulse rate non-invasively.



	
The ECG Holter Monitoring system is a type of ambulatory electrocardiography device, a portable device for cardiac monitoring (the monitoring of the electrical activity of the cardiovascular system) for at least 24 to 48 h.



	
The wireless weight scale measures BMI, lean, bone, muscle, water mass body fat, and visceral fat. It also estimates daily caloric intake, displays room temperature and humidity, tracks data, graphs, history, etc. As above, after completion of the examination, the results are automatically transferred and recorded in the software application platform.









3.2. E-Health Unit Requirements


Once the various medical devices were selected, it was ensured that the room for the e-health unit was set up appropriately [22]. The design of a comfortable and private workspace can improve telehealth practice efficiency, enhance the virtual patient experience, and create an ergonomically environment that supports medical services in the telehealth paradigm. The appropriate location and configuration of space used for an e-health unit can help all participants (doctors, nurses, and patients) reduce the barrier posed by the physical distance between them. E-health units at which clinical telehealth services for DM are provided should meet the following requirements, which directly relate to the services provided and patient needs [22,23,24]:




	
Security. Firstly, the telehealth equipment/medical devices should be locked in secure locked cabinets, especially those with a high price (e.g., digital cameras, electrocardiogram devices, etc.). Secondly, additional security sensors are required for monitoring the place and parameters such as heat, humidity, movements, etc.



	
Privacy. The telehealth room must provide speech and visual privacy from external observers with adjacent spaces based on the telehealth room’s clinical function.



	
Confidentiality. The room must ensure patient confidentiality.



	
Connectivity. The room should be equipped with an Internet connection for the software application.








Several factors influence the design of the space used for the e-health unit. In general, the location of the room can be critical, but there are some other factors that can be considered equally significant. The wide variety of telehealth solutions has diverse infrastructure requirements. However, by synthesizing the existing literature [22,24,25,26,27,28,29,30,31], the following critical factors can be identified:




	
Location



	
Space/size



	
Layout



	
Acoustics



	
Lighting



	
Equipment








The above factors are described in more details in the following sections:



Location. A location that is convenient for users, and encourages their participation in and support for telehealth paradigms. Most organizations choose to locate a fixed space(s) dedicated for these initiatives. For the COMETECH project, all medical partners established dedicated rooms so that they were always available when needed. For the location/position in various hospitals, a basic criterion was the proximity to specific rooms such as washrooms, change room facilities, patient reception areas and outpatient registration counters. Moreover, emergency resuscitation equipment are important considerations, as is wheel-chair accessibility.



Space/size. In general, the space and size of the room depend on the type of clinical service being provided, the type of equipment required and the number of people the room accommodates [32]. The e-health unit room must be large enough to allow for easy movement around the patient without disrupting the consultation. For the COMETECH project, the size of the space was selected to be large enough to comfortably accommodate the number of users (doctor, nurse, and patients) expect, while also housing the telehealth system, peripheral devices, exam table, patient presenter, hand-washing station, documentation area, and furniture. Since it is mainly dedicated to diabetes, it is necessary to perform gait studies and therefore enough space is needed for the patient to take 8–10 steps. Thus, the telehealth room must have about 5 m of unimpeded walking space. Furthermore, the area has a ceiling of approximately 3 m. Participants should sit at least 1 to 2 m from the main teleconferencing camera and monitor so that the remote viewers have a suitable image [29].



Layout. Regarding the layout, the various medical devices are situated in front of the participants. Specifically, doctors, nurses and patients sit directly in front of the camera so that they do not look like they are looking upwards, downwards, or sideways. The choice of furniture helps to create a pleasant atmosphere and foster a climate of trust, especially in a telehealth context, in which patients should feel comfortable confiding in the clinician. This choice and layout in general can work very well for small groups such as in the COMETECH project (Table 1). The examination table or patient’s chair is not placed in front of a window, as this causes backlighting and degrades image quality [32]. Moreover, for the COMETECH project, systematic layout planning (SLP) was followed for the preparation of the e-health units’ layout. SLP is a tool used to arrange a workplace by locating areas with high frequency and logical relationships close to each other [33]. It is applied to optimize the existing layout. The application is expected to make the fastest material flow with the lowest cost and least amount of material handling [34,35]. Then the space requirement for each part table was developed.



Finally, the layout of the Systematic Layout Planning was produced (Table 2) depicting the need for closeness of the devices based on the examination process.



Acoustics and sound considerations. In general, a telehealth room must have an acoustic environment that facilitates speech intelligibility and communication [2]. When planning for dedicated telehealth rooms like COMETECH e-health units, they should be located in a quiet area away from loud mechanical equipment, foot traffic, the central utility plant and exterior noise sources. A telehealth room also must be designed for the sound isolation rating appropriate for its clinical function [2,10,12]. In designing to achieve this minimum sound transmission class rating, consideration of all portions of the room envelope is recommended, including walls, floor/ceiling assemblies, doors and glazing, as well as field conditions that may affect the performance of those elements [2,22,23]. Additionally, background noise levels in telehealth bays, cubicles and rooms must be suitable for the clinical functions performed in the space. COMETECH e-health unit rooms maintain the minimum sound absorption coefficient for the room’s clinical requirement and support sound isolation in any background noise or maintain it at the lowest levels.



Lighting. According to Dlaplus.com “direct frontal lighting is used in the space and it is recommended to use both direct and indirect lighting to reduce shadows and produce more accurate coloring in the transmitted image” [36]. Ontario Telehealth Network gives some very useful suggestions [29], as well as the First Nations of Quebec and Labrador Health and Social Services Commission [32]. For the COMETECH project, the room of the e-health unit provides the ability for direct frontal lighting.



Equipment. In the COMETECH project, the e-health units are equipped with the specialized (tele-)medical devices that were provided in the previous section. Furthermore, web camera placement is critical [36,37]. The impact extends beyond a single room, requiring an assessment of network infrastructure, building services, power distribution and more. Even Web-based solutions using existing computers have potential impacts on a facility’s design and physical infrastructure. Once again, the COMETECH project follows the guidelines prepared by the Ontario Telehealth Network regarding the necessary equipment of the e-health units regarding the electrical outlets, signage, tabletop and wall signs, clocks, and the required furniture [29].





4. Discussion and Conclusions


Patients with diabetes mellitus are usually asymptomatic, and the diagnosis of diabetes is delayed until serious complications develop. Therefore, the assessment of DM, obesity, and cardiovascular risk factors and the provision of up-to-date information on these diseases will increase the awareness of the population. This will reduce the occurrence of the above diseases in the targeted isolated areas.



Additionally, the costs related to DM, obesity and CVD are tremendous. Over a lifetime, DM imposes a substantial economic burden on healthcare systems. It has been calculated that the medical per person costs of treating DM and its complications, during a lifetime, is, on average, 85,200 Euros [18,19]. The total annual cost of DM, obesity and CVD in the EU is about 550 billion Euros [18,19].



The key characteristic of COMETECH in the area of public health is that it achieves the involvement of patients and doctors, an integral and substantial part of the process of data collection for the examined diseases. In today’s global environment, Europe is characterized by diversification with respect to cultural and historical aspects among its different nations and regions. However, despite the variety of these aspects, one could easily observe some shared elements and values throughout such regions. Cross-border co-operation is a significant tool for socioeconomic integration among different countries, especially in the fragmented region of Southeast Europe, which can be characterized by small internal markets, deficiencies in cross-border infrastructures, and to a certain extent, trans-border political tensions and conflicts. Nowadays, this is especially true due to the migration crisis that involves both countries.



The COMETECH project aims to introduce and support Primary Care, making this a serious contribution to the improvement of health services of both countries in a commonly shared region that has been economically neglected to a substantial degree by both of them. In the context of the cross-border co-operation between the targeted countries, the need to overcome certain obstacles that characterize their relationship is crucial, since it presents the lowest level of mutual trust within the EU, with only 55% of the responders feeling comfortable in working with a partner from their neighboring country, while the average percentage in EU is 82%. In parallel, both countries present very low employment rates in the social economy sector compared with the EU average. These elements provide an opportunity for the promotion and encouragement of social ventures within the cross-border areas of two countries.



The four e-health units offer to the citizens of the targeted areas a professionally designed, point-of-care service that includes immediate, high-definition video consults, integrated peripheral and biometric devices for high quality, real-time exams, self-guiding, intuitive technology, and a nationwide, board-certified physician network, available 24/7/365. After each visit, the patients receive a comprehensive electronic summary of any notes, diagnoses, prescriptions, and follow-ups from the visit for diabetes mellitus, obesity and cardio vascular disease. This summary can be shared with treating physicians at any time to support continuity of care. It is expected that the solution’s benefits and viable advantages will include significant resource savings, high convenience of the telemonitoring regime, coordination on all healthcare levels, and better support of clinical decisions, qualitative and effective healthcare provisions, as well as the possibility of using big data for decision makers.



This paper clarifies the minimum requirements for the use of telehealth systems as data sources for clinical research today, in order to ensure the reliability of clinical research data. Early clarification of the requirements for clinical telehealth research (both for clinical study conduct and research uses secondary to this) can facilitate their incorporation into any telehealth development work working today, and into plans for future expansion of these systems. Further to this document, user requirements of the software application will be mapped to HL7 and EuroRec functional models in separate deliverables and will be submitted to these organizations in their respective formats.



The findings of the paper are in accordance with those of Jaana and Paré [38] and others [10,11,12,13], suggesting that patients and providers will need to demonstrate continued ongoing compliance and favorable medical and economic results before these programs will be funded on a widespread basis for long-term care. Moreover, as Klonoff [39] points out, telemedicine systems are hindered by technical and structural problems that are being corrected gradually and will likely be solved in the near future.
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Figure 1. Examined geographic areas. 






Figure 1. Examined geographic areas.



[image: Diabetology 02 00006 g001]







[image: Diabetology 02 00006 g002 550] 





Figure 2. Topology of COMETECH platform. 
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Figure 3. Activity relationship diagram of the e-health unit. 
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Table 1. Space requirement for each part.
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	Devices
	Space Area (m2)





	1. Desktop
	1



	2. Non-mydriatic fundus camera
	2.5



	3. Spirometer
	1



	4. Glucometer
	1



	5. Glycated Hemoglobin (HbA1c)
	1



	6. Pulse oxymeter
	1



	7. Electronic weight scale
	1



	8. Height measuring
	1



	9. Foot pressure measuring
	1



	10. AGEs (Advanced Glycation End products)
	1



	11. Blood Pressure and ABI measurement
	6



	12. Electrocardiogram (ECG)
	6



	13. Electronic stethoscope
	1



	Total area
	24.5 m2
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Table 2. SLP closeness values between every device (*).
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	Devices
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13





	1. Desktop
	
	
	
	
	
	
	
	
	
	
	
	
	



	2. Non-mydriatic fundus camera
	A
	
	
	
	
	
	
	
	
	
	
	
	



	3. Spirometer
	I
	A
	
	
	
	
	
	
	
	
	
	
	



	4. Glucometer
	I
	O
	A
	
	
	
	
	
	
	
	
	
	



	5. Glycated hemoglobin (HbA1c)
	I
	O
	O
	A
	
	
	
	
	
	
	
	
	



	6. Pulse oxymeter
	I
	O
	O
	O
	A
	
	
	
	
	
	
	
	



	7. Electronic weight scale
	I
	O
	O
	O
	O
	A
	
	
	
	
	
	
	



	8. Height measuring
	I
	O
	O
	O
	O
	O
	E
	
	
	
	
	
	



	9. Foot pressure measuring
	I
	O
	O
	O
	O
	O
	O
	E
	
	
	
	
	



	10. AGEs (advanced glycation end products)
	I
	O
	O
	O
	O
	O
	O
	O
	E
	
	
	
	



	11. Blood pressure and ABI measurement
	I
	O
	O
	O
	O
	O
	O
	O
	O
	A
	
	
	



	12. Electrocardiogram (ECG)
	I
	O
	O
	O
	O
	O
	O
	O
	O
	O
	A
	
	



	13. Electronic stethoscope
	I
	O
	O
	O
	O
	O
	O
	O
	O
	O
	O
	A
	







(*) A: Absolutely necessary, E: Especially important, I: Important, O: Ordinary.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
First e-health unit
(located in Florina,

Greece)
Second e-health unit Central e-health unit
(located in Bitola, North (located in Thessaloniki,
Macedonia) Greece)

Third e-health unit

(located in Veles, North
Macedonia) :

Medical team of experts
Examine the patients
Provide medical tele-
diagnoses
Provide medical consultation
Tele-consultation for patients
between local and specialist
doctors
Keep medical record

o Each patient is examined
thoroughly in rotation by
health professionals

o Medical data are submitted to
the central unit






nav.xhtml


  diabetology-02-00006


  
    		
      diabetology-02-00006
    


  




  





media/file0.png





media/file2.png
¥ RET%I e@%kth Mac
: - ‘\{‘, N

e ) ! l
Iy

Skopje

IJV -t ‘ 5

EVO-_ Prilep

eE0O -
Mpwunen
o

“H

”.OI(.\;‘
E»mculc.

A<-.'-.--.-?

I ;_i na
S ot reece

naa

T1Tc ..‘ r_u( 1da

~ KU.’JT(” 1a
" g Q
|4

=

S
( TDVM

q--.-.

fJ.a},.l;.'l Q
o

&
r

-
f W ALLOK
) 3

Y National urln : R Behec eSS iy
X Mavrovo'! . ) . AR : o
| Haumornanens- ; 3 L AA0BMLLITS
napkMasposo : . 3 fL R -
: | ‘ DI IS
* . » A 0 Kay ~j artsi . urlca:
s KicBvo iKas "?sm V CTpyn
Wdlonn . o 9
; N BuU \ A





media/file5.jpg
1. Desktop

Patient is being examined on clothes

2. Non-mydriatic fundus camera

3. Spirometer

4. Glucometer

5. Glycated Hemoglobin (HbA1c)

6. Pulse oxymeter

Patient is being examined without shoes

7. Electronic weight scale

8. Height measuring

9. Foot pressure measuring

Patient is being examined with raised slecves
10. AGEs (Advanced Glycation End
products)

Patient is being examined on bed

11. Blood Pressure and ABI measurement
12. Blectrocardiogram (ECG)

13. (Optional) Electronic stethoscope





media/file6.png
1. Desktop

Patient is being examined on clothes

2. Non-mydriatic fundus camera

3. Spirometer

4. Glucometer

5. Glycated Hemoglobin (HbA1c)

6. Pulse oxymeter

Patient is being examined without shoes

7. Electronic weight scale

8. Height measuring

9. Foot pressure measuring

Patient is being examined with raised sleeves
10. AGEs (Advanced Glycation End
products)

Patient is being examined on bed

11. Blood Pressure and ABI measurement
12. Electrocardiogram (ECG)

13. (Optional) Electronic stethoscope





media/file3.jpg
First e-health unit
(located in Florina,
C

 Second e-health unit -
 (located in Bitola, North
~ Macedonia) ,,»

* Third e-health us 1
 (located in Veles, North
~ Macedonia)

« Each patientis examined
thoroughly in rotation by
health professionals

« Medical data are submitted to
the central unit

Medical e

Central e-health unit
(located in The:

of experts
jents






media/file1.jpg
©. 8 »\ "

o o

J
R/;nmm SKopIS m
p’fa"h






