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ARTIGO DE REVISÃO

ABSTRACT
Effective DM management relies on patient education to promote self-
-care. With expanding access to digital technologies, Telemedicine 
and Telehealth offer promising tools to enhance education and glyce-
mic control in DM patients. To evaluate the impact of  Telehealth and 
Telemedicine interventions on glycemic control in patients with type 
1 (DM1) and type 2 diabetes mellitus (DM2). This narrative review 
includes randomized controlled trials (RCTs) published between Ja-
nuary 2016 and December 2021. Inclusion criteria comprised studies 
involving DM1 and DM2, comparing the impact of  Telehealth inter-
ventions on glycemic control with conventional follow-up. Exclusion 
criteria encompassed duplicate or inaccessible articles, short commu-
nications, book chapters, single-arm clinical trials, and studies lacking 
a detailed description of  the Telehealth intervention. The databases 
searched included PubMed, ScienceDirect, SciELO, LILACS, and Co-
chrane. A total of  38 studies involving 7,891 patients were assessed. 
The mean age of  patients ranged from 44 to 73 years, and follow-up 
durations varied from 3 to 18 months. Ten studies evaluated web-based 
programs, mobile apps, and text messages; among these, seven (70%) 
showed significant reductions in A1c, ranging from 0.2 to 1.7%. Twel-
ve studies assessed device use and telemonitoring, with nine (75%) 
showing significant A1c reductions from 0.4 to 1.6%. Sixteen studies 
examined teleconsultations alongside usual diabetes care; twelve (75%) 
demonstrated significant A1c reductions, ranging from 0.5 to 3.1%. 
The incorporation of  Telehealth/Telemedicine strategies into stan-
dard diabetes management shows a positive impact on patient care. 

Keywords: Diabetes Mellitus; Glycated Hemoglobin; Telemedicine; 
Telehealth.
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1 INTRODUCTION
Diabetes mellitus (DM) is 

a widespread metabolic disor-
der with various causes and is a 
major public health concern due 
to its strong links to increased 
mortality from cardiovascular 
and microvascular complications. 
Effective DM management re-
lies heavily on patient education, 
which can improve glycemic 
control and reduce hospitaliza-
tions. Key areas of  diabetes edu-
cation include proper insulin 
administration, physical acti-
vity, recognizing hypoglycemia 
symptoms, and other essential 
self-care practices (Gross et al., 
2002). 

With advances in health te-
chnology, Telemedicine and Te-
lehealth have emerged as promi-
sing tools to strengthen diabetes 
education and patient self-mana-
gement. Telemedicine has gained 
particular prominence as a safe 
and effective approach to mana-
ging chronic diseases, including 
DM. Remote consultations now 
allow patients, especially those 
in underserved areas, to access 
healthcare services regularly, fa-
cilitating consistent monitoring 
of  their conditions (McDonnell, 
2018; Faruque et al., 2017). This 
study aims to review the impact 
of  Telehealth and Telemedicine 
interventions on glycemic con-
trol in patients with DM.

2 METHODS
This narrative review in-

cludes studies published between 
January 2016 and December 

2021, guided by two key research 
questions: “What is the impact 
of  Telehealth/Telemedicine on 
A1c levels in patients with diabe-
tes mellitus?” and “What specific 
Telehealth/Telemedicine strate-
gies have been implemented in 
diabetes care, and what is their 
effect on glycemic control?”

The databases consulted 
were PubMed, ScienceDirect, 
SciELO, LILACS, and Cochra-
ne. Following expert validation, 
search terms included: (diabetes 
mellitus OR diabetes OR diabe-
te OR diabete melito) AND (Te-
lemedicine OR Telehealth OR 
Mobile health OR eHealth OR 
mHealth). The search was con-
ducted in January 2022.

A total of  894 articles 
were identified, with 38 rando-
mized controlled trials meeting 

the selection criteria (see Figure 
1). These processes are summari-
zed in Table 1.

3 RESULTS
A total of  38 studies in-

volving 7,891 patients were in-
cluded, with 4,371 in the inter-
vention group and 3,520 in the 
control group. The majority of  
studies targeted adult and elder-
ly patients with DM2. The mean 
age of  participants ranged from 
44 to 73 years, with follow-up 
durations varying from 3 to 18 
months (Supplementary material 
1). 

Regarding A1c reduc-
tion, 28 studies (73.7%) showed 
a greater A1c reduction in the 
intervention group. The inter-
ventions evaluated varied, in-
cluding web-based programs, 

 ► Figure 1 - Flowchart of  the article selection process

Source: elaborated by the authors.

https://docs.google.com/document/d/1o1lVKRd0DAeVAHfjeAIcUfNukbQdwGP8/edit?usp=sharing&ouid=105617124667004667762&rtpof=true&sd=true
https://docs.google.com/document/d/1o1lVKRd0DAeVAHfjeAIcUfNukbQdwGP8/edit?usp=sharing&ouid=105617124667004667762&rtpof=true&sd=true
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mobile health apps, text messa-
ging, devices, telemonitoring, 
and teleconsultations. These 
strategies focused on education 
and self-management, emphasi-
zing glycemic control, recogni-
tion of  hypoglycemia symptoms, 
physical activity, healthy eating, 
weight control, and complication 
prevention (Supplementary ma-
terial 2):
a) web-Based programs, apps, 

and text messages: Ten stu-
dies analyzed these strategies, 
and seven (70%) demonstrated 
A1c reductions. Educational 
interventions for diabetes uti-
lizing mobile and web-based 
technology demonstrated sig-
nificant reductions in A1c, ran-
ging from 0.2 to 1.7%. Most in-
terventions focused on lifestyle 
modifications and glycemic con-
trol, with some also supporting 
medication adherence. Follow-
-up periods ranged from less 
than six to more than 12 mon-
ths, and a significant number 
of  studies reported participant 
satisfaction;

b) device utilization and tele-
monitoring: Twelve studies 
evaluated these methods, with 
nine (75%) showing significant 
A1c reductions. Telemonito-
ring approaches resulted in A1c 
reductions ranging from 0.4 to 
1.6%. Mobile devices and remo-
te monitoring systems were wi-
dely utilized, with human inte-
raction incorporated into many 
interventions. Patient satisfac-
tion was positively evaluated in 
several studies, and follow-up 
periods varied, with some inter-
ventions lasting more than 12 
months;

c) teleconsultations in diabetes 
care: Sixteen studies investiga-
ted teleconsultations, with twel-
ve (75%) demonstrating A1c 
reductions. Teleconsultation-
-based interventions exhibited 
the most significant impact on 
A1c, with reductions ranging 
from 0.5 to 3.1%. These stra-
tegies often combined remote 
support with clinical decision-
-making, addressing glycemic 
control, medication adherence, 
and insulin adjustments. Most 

studies involved human inte-
raction, reinforcing the impor-
tance of  professional oversi-
ght in telemedicine. Follow-up 
durations varied widely, with 
some interventions extending 
beyond 12 months.

4 DISCUSSION
The review highlights 

Telehealth and Telemedicine 
potential to improve glycemic 
control among diabetes patients. 
Studies assessing web-based plat-
forms, mobile apps, and automat-
ed messaging show promising 
outcomes. These remote-access 
tools provide patients with in-
teractive, user-friendly support, 
extending essential resources to 
those in underserved or rural ar-
eas with limited in-person care 
access (Zhang et al., 2019; Fort-
mann et al., 2017). 

Telemonitoring has also 
proven effective for glycemic 
control. This approach allows for 
real-time blood glucose monitor-
ing, often with direct data trans-
mission to healthcare providers 
who can intervene quickly as 
needed. Such continuous over-
sight enables timely adjustments 
in treatment and supports a more 
individualized approach to dia-
betes management (Franc et al., 
2020).

Additionally, teleconsulta-
tions have been shown to effec-
tively lower A1c levels. Conduct-
ed remotely, these consultations 
provide patients with regular 
access to healthcare providers, 
enabling personalized treatment 
modifications and immediate 

 ► Table 2 - Description of  inclusion/exclusion criteria, data extraction, and synthesis

Souce: elaborated by the authors.

https://docs.google.com/document/d/1Vdh988nU_yzSV_sm0Guzx_-jawXbOYaV/edit?usp=sharing&ouid=105617124667004667762&rtpof=true&sd=true
https://docs.google.com/document/d/1Vdh988nU_yzSV_sm0Guzx_-jawXbOYaV/edit?usp=sharing&ouid=105617124667004667762&rtpof=true&sd=true
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clarification of  instructions. This 
accessibility reduces logistical 
barriers, ensuring that patients 
receive ongoing, individualized 
care. Evidence from diverse set-
tings, including resource-limited 
environments, supports telecon-
sultations as a means to foster 
better adherence, enhance self-
management skills, and ultimate-
ly improve glycemic outcomes 
(Lu et al., 2021).

Telemedicine shows great 
promise in improving diabetes 
management in developing coun-
tries, particularly in areas with 
limited healthcare access. Stud-
ies in Brazil, India, and South 
Africa highlight the effectiveness 
of  mobile apps, remote monitor-
ing, and virtual consultations in 
enhancing treatment adherence 
and self-care education. Cost-
effectiveness supports their in-
tegration into public health poli-
cies to optimize chronic disease 
care for vulnerable populations 
(Cancela et al., 2016).

However, certain limita-
tions deserve consideration. 
Long-term patient engagement 
with mobile apps and web pro-
grams can be challenging, and 
the lack of  participant blinding 
in these studies may introduce 
bias. Future research should ex-
amine hybrid Telehealth models 
that blend teleconsultations, tele-
monitoring, and digital self-man-
agement apps, as these combined 
approaches may maximize sup-
port for diabetes management 
(Zhay et al., 2014). 

5 CONCLUSION
Telehealth and Telemedi-

cine provide significant benefits 
as complementary tools in dia-
betes care, improving glycemic 
control, expanding healthcare 
access, and promoting self-ma-
nagement. Digital interven-
tions, like web-based programs, 
apps, telemonitoring, and te-
leconsultations, consistently 
enhance A1c levels and integra-
te effectively with traditional 
practices. Future research shou-
ld assess adherence, satisfaction, 
and cost-effectiveness to ensure 
scalability, particularly for un-
derserved populations, reducing 
barriers to care.
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