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Abstract 
The recent pandemic highlighted telemedicine’s potential for continuity of remote diabetes patients’ care. The 
study objective was to identify diabetes telemedicine services, benefits, and challenges in Norway. We searched 
for publications on the topic in PubMed, ScienceDirect, CINAHL, and Nora. Most of the included studies (7/15) 
focused on telemedicine for type 2 diabetes. Telemedicine benefits include improved self-management and cost 
and time effectiveness. Challenges include organizational and technical issues. To optimize the health system, 
telemedicine can be used for highly engaged diabetes patients. Creating clear and practical national and 
organizational telemedicine guidelines for diabetes management could solve the identified challenges. 
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1 INTRODUCTION 
About 245,000 Norwegians (1 in 20) have been diagnosed 
with diabetes, and it is estimated that about 60,000 more 
could have undiagnosed diabetes in Norway [1]. The World 
Health Organization (WHO) describes diabetes as a chronic 
metabolic disease characterized by elevated levels of blood 
glucose or blood sugar [2]. There are serious and life-
threatening complications associated with diabetes, 
including damage to vital organs such as the eyes, kidneys, 
nerves, and the heart [2,3].  
To prevent these complications and premature death, 
people living with diabetes need constant, continuous, and 
coordinated care. This, however, becomes challenging 
when it involves travelling long distances to healthcare 
facilities or restricted access to healthcare due to disease 
outbreaks. The use of telemedicine could offer alternatives 
to standard care for people with diabetes [4]. Telemedicine 
basically involves healthcare delivery across geographical 
locations via electronic communication technologies [5].  
Telemedicine solutions offer opportunities for the 
healthcare system to continue the care of long-distance 
patients living with diabetes, for example during infectious 
disease outbreaks [4,6]. Although Norway as a country 
adopted telemedicine at an early stage [7], very little is 
known about the benefits and challenges of using 
telemedicine solutions for diabetes care in Norway. 
Therefore, we conducted a scoping review to provide an 
overview of the evidence as preliminary assessment of the 
size and scope of available literature in this field. 
The objective of this article is to identify what is known 
about the benefits, and challenges of telemedicine for 
diabetes in Norway. This includes benefits and challenges 
for all types of diabetes and within all areas where 
telemedicine for diabetes has been used in order to provide 
an overview of the field. 

2 METHODS 
We searched for publications with the keywords “Diabetes” 
AND “Telemedicine” OR “Remote consultation” OR 
“Videoconferencing” OR “Telemetry” OR “Remote 
sensing technology” in titles/abstracts AND Norway 
(where possible). The search was carried out in the 
following databases: PubMed, ScienceDirect, CINAHL, 
and Nora (Norwegian knowledge repository). Articles 
were included if they were 1) studies on use of telemedicine 
for diabetes care 2) conducted in Norway. No year or 
language limitations were used. The full search strategy is 
available in the Zenodo data repository [8]. 
All references were uploaded to EndNote 20 and X9 by 
Clarivate™, and duplicates removed. After that, the 
references were uploaded to Rayyan and DL, KFL, and EG 
carried out the first screening of titles and abstracts. In the 
second phase, the full texts of the remaining articles were 
downloaded. Two pairs of reviewers (HLN and KFL; DL 
and EG) carefully examined these full texts in order to 
confirm their eligibility. Eligibility incongruences were 
discussed with the other pair of reviewers until reaching an 
agreement. Articles that met the inclusion criteria were 
included in the qualitative synthesis. Benefits and 
challenges linked to technology were identified, 
summarized, and categorized using an inductive thematic 
analysis in NVivo 12 Pro for windows by QSR 
International.  

3 RESULTS 
A total of 542 records were identified and 15 met the 
inclusion criteria (see Figure 1). The search strategy and the 
list of excluded articles in the full-text screening, and the 
reasons for exclusion are available in the data repository 
[8]. Table 1 summarizes the publications included in this 
review. 
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3.1 Publication and targeted diabetes type 
The 15 included studies were published between 2003 and 
2020. Among these, 6 were randomized controlled trials [9-
14]; 4 observational or qualitative studies [15-18]; 2 study 
protocols [19,20]; 1 feasibility and usability study [21]; 1 
project summary [22] and 1 editorial article [6]. 
Of the 15 included studies, 7 were about type 2 diabetes 
only (7/15) [9,13,14,18,20-22]; 4 referred to both type 1 
and type 2 diabetes [10-12,19]; 3 to diabetes in general [15-
17]; and 1 publication was about type 1 diabetes [6]. 

Figure 1. Flowchart of the selection procedure. 

3.2 Diabetes telemedicine technologies 
Six of the included articles were about telemedicine 
services via interactive wound platforms [10-12,16,17,19]; 
5 articles were about the use of self-management systems 
via mobile phones [9,13,14,20,21]; 2 focused on 
telemedicine as a general concept [6,15]; and 2 referred to 
the use of image sharing technologies for diabetes 
management and care [18,22]. 
In 7 of the studies, diagnosing and counteracting diabetes 
complications were achieved through the use of 
telemedicine technologies [10-12,15-17,19]; and also 
ophthalmology complications [14]. Some studies (6/15) 
used telemedicine technology to monitor the blood glucose 
levels of people living with diabetes [6,9,13,14,20,21]. One 
of the publications did not specify the use of telemedicine 
technology [22].  

3.3 Diabetes telemedicine benefits and challenges 
The identified benefits of using diabetes telemedicine 
technologies include cost effectiveness [22] increased 
knowledge of managing diabetes complications such as 
wound assessment [15,17], and time effectiveness [18]. 

The included studies identified challenges associated with 
the use of telemedicine technologies for diabetes in 
Norway. These challenges include technical and practical 
issues associated with outdated equipment and inadequate 
technological skills among staff [12,17,21], organizational 
issues as a result of interorganizational and 
interdisciplinary collaboration to deliver telemedicine 
services [11,16,18], and communication and information 
issues due to missing elements associated with traditional 
delivery of care such as physical examination and non-
verbal communication. 
 All the identified benefits and challenges are summarized 
in Table 2. 

4 DISCUSSION 
This review aimed to identify what is known about the 
benefits and challenges of telemedicine for diabetes in 
Norway. Most of the included studies focused on the use of 
telemedicine for type 2 diabetes, followed by type 1 
diabetes.  
We did not find any publication on telemedicine for 
gestational diabetes, which could be of relevance, for 
example during infectious diseases outbreaks. The results 
are summarized in table 2.  
Although the included studies reported no significant 
changes in HbA1c between the intervention and the control 
groups [9,13], there was a decline in HbA1c levels among 
all participants. Similarly, mobile applications as an 
advanced telediabetology method have been shown to 
reduce HbA1c levels in people living with type 1 and 2 
diabetes, as well as minimize the occurrence of 
hypoglycaemic events [4,23]. There is also a reported 
increase in quality of life among individuals with type 1 and 
2 diabetes who use mobile applications for self- 
management. This is due to the improved design and 
development of these technological tools with features such 
as bolus calculator, carbohydrate counting, automated 
glucose pattern feedback, and the ability to share one’s data 
with healthcare providers [4]. 
Iversen et al. [10] found that there was no significant 
difference between the use of telemedicine and usual care 
for treating foot ulcers. Cost and time effectiveness can be 
realised from the use of telemedicine as an alternative to 
usual care in remote regions in Norway since patients can 
visit their local health facilities while having access to 
specialist care. Lee et al. [24] associated cost-effectiveness 
with the use of telemedicine for retinal screening, 
telemonitoring, and telephone reminders in diabetes 
management. It seems that telemedicine can be offered as a 
low-cost alternative to people living with diabetes in 
Norway who are already engaged in the health system to 
ensure cost-effectiveness without compromising on the 
quality of care [25].  
The use of telemedicine can increase the knowledge and 
skills of healthcare providers in diagnosing and treating 
diabetes complications [15,17]. However, this acquired 
knowledge will not be useful if there are identified 
organizational challenges associated with the use of 
telemedicine services and technologies. Challenges 
encountered during the use of telemedicine for diabetes 
care were; The problem of identifying who is responsible 
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for the care of the patient because healthcare professionals 
are working across different management systems and 
organizational structures [11,16,18], technical, and 
practical challenges where available equipment are 
outdated, and applications do not work as intended 
[12,17,21]. These challenges need to be properly and 
effectively addressed. Aberer et al. [4] suggest political and 
structural adjustments as a solution to diabetes 
telemedicine-related challenges. Adjustments made at the 
national and organizational level for the use of telemedicine 
for diabetes can contribute immensely to improved 
telemedicine services and quality of life of people living 
with diabetes in the country. 

4.1 Limitations 
Our review focused only on telemedicine and diabetes in 
the Norwegian context, and we used only few keywords in 
our data search. Therefore, we might have missed relevant 
publications on the topic carried out within the Norwegian 
context. Our findings cannot be generalized to other 
countries or to other fields where telemedicine is used. All 
publications we found were focusing on Type 1 and Type 
2 diabetes, and none in gestational diabetes. Future research 
could also study the potential benefits of telemedicine for 
managing gestational diabetes in Norway. 

5 CONCLUSIONS 
There is evidence to suggest that telemedicine for diabetes 
management and care can be adopted in Norway to 
supplement the usual care. People living with diabetes who 
are interested in and enthusiastic about monitoring their 
condition can be offered telemedicine services as an 
alternative to usual care, especially those who live in 
remote areas and for follow-up purposes. Telemedicine as 
a supplement to usual care is beneficial to both the health 
system as a whole and to people living with diabetes in 
terms of reduced cost and efficiency of care. 
Creating clear and practical national and organizational 
guidelines for telemedicine for diabetes care in Norway 
could be a way to solve the various identified challenges 
associated with its use. 
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Reference Publication type Diabetes type 

Rotvold GH, et al. (2003) [18] Observational / Qualitative study Type 2 diabetes 

Årsand E, et al. (2010) [21] Feasibility and usability study Type 2 diabetes 

Ribu L, et al (2013) [20]  Study protocol Type 2 diabetes 

Holmen H, et al. (2014) [9] RCT Type 2 diabetes 

Torbjørnsen A, et al. (2014) [13] RCT Type 2 diabetes 

Hernández C, et al. (2015) [22] Summary of project Type 2 diabetes 

Iversen MM, et al. (2016) [19] Study protocol Type 1 and Type 2 Diabetes 

Kolltveit BC, et al. (2016) [15] Observational / Qualitative study Diabetes in general 

Smith-Strøm H, et al. (2016) [12] RCT Type 1 and Type 2 Diabetes 

Kolltveit BH, et al. (2017) [16] Observational / Qualitative study Diabetes in general 

Kolltveit BH, et al. (2018) [17] Observational / Qualitative study Diabetes in general 

Smith-Strøm H, et al. (2018) [11] RCT Type 1 and Type 2 Diabetes 

Torbjørnsen A, et al. (2018) [14] RCT Type 2 diabetes 

Birkeland KI. (2020) [6] Editorial Type 1 diabetes 

Iversen MM, et al. (2020) [10] RCT Type 1 and Type 2 Diabetes 

Table 1. Summary of publications included in the review (n=15)
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Benefits Challenges 
Improved self-management and technology used as a 
self-help aid [9,13,14,21]  

No significant effect or impact (No differences in HbA1c-level, 
no significant effect on foot ulcers treatment, no significant 
difference in consultations, no significant impact on self-
management) [9,10,13]  

Alternative or supplement to usual care [10-12]  Technical and practical challenges (outdated equipment, technical 
problems, technological skills among the staff, app-related) 

[12,17,21] 

Increase in wound assessment knowledge and skills in 
the nursing staff [15,17] 

Organizational challenges (health care professionals working 
across different management systems and organizational 
structures, between the primary care sector and the specialist care 
sector – who is responsible for the care?) [11,16,18] 

Cost-effectiveness (avoidance of costly institutional 
care, e.g., hospital admissions) [22]  

Communication and information challenges (lack of information 
from physical examinations and nonverbal communication, 
communication among stakeholders across health care tiers) 

[6,22] 
Time effectiveness (quicker to grade the level of 
retinopathy) [18] 

The documentation process was time-consuming [15] 

Greater reach and reduced travel distance [10,11] 
The Norwegian legislation on data privacy and transfer was 
identified as a major limitation for the deployment of integrated 

care [22] 

Table 2. Benefits and challenges associated with the use of telemedicine technology 
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