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ABSTRACT
Aim: To evaluate telenursing interventions' effectiveness in managing patients with diabetes mellitus.
Design: Overview of systematic reviews.
Review Methods: According to the PRISMA statement, we included studies published from 2005 to 2023 that evaluated tele-
nursing interventions for adult diabetic patients and reported physiological, behavioural, and clinical outcomes. AMSTAR 2 was 
used to assess the quality of the included studies.
Data Sources: We conducted an umbrella review from July 2023 to May 2024, searching Cochrane Library, PubMed, SCOPUS, 
and PROSPERO for systematic reviews published from inception to May 10, 2024.
Results: Thirty-one eligible systematic reviews were identified. Most (n = 23) reported positive effects of telenursing interven-
tions (telephone calls, text messaging, mobile software applications, telecoaching) on reducing glycated haemoglobin (HbA1c). 
Findings on weight loss, hypoglycaemia, and quality of life were heterogeneous. Telenursing interventions promoted self-
management behaviours like medication adherence and dietary improvements. While several studies suggested potential cost-
effectiveness, further studies are needed to explore the long-term economic impact of telenursing on diabetes management.
Conclusions: Telenursing appears to be a promising approach for improving diabetes management, particularly in self-
management behaviours and HbA1c control. Further research is needed to explore the long-term sustainability, cost-effectiveness, 
and optimal telenursing protocols for diabetes care.
Implication for the Profession and/or Patient Care: This umbrella review highlights the significant role of telenursing in 
improving diabetes management and patient outcomes. Nurse-led telehealth interventions have demonstrated their ability to en-
hance patient self-management, adherence to treatment plans, and overall well-being. Additionally, by reducing hospitalisations 
and healthcare costs and increasing access to care for patients living in rural areas, nurse-led telehealth interventions represent 
an effective strategy for improving diabetes care despite initial costs. Given these findings, healthcare providers and policymak-
ers should implement telenursing programs to enhance patient care and system efficiency.
Reporting Method: The authors adhered to the EQUATOR guidelines using the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) and “the Preferred Reporting Items for Overviews of Reviews Statement” (PRIOR) for the reporting.
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Patient or Public Contribution: There was no patient contribution. The European Union—ERDF or ESF, OP Research and 
Innovation 2014–2020—DM 1062/2021 co-financed the publication.
Trial Registration: International Prospective Register of Systematic Reviews (PROSPERO) with the protocol number 
CRD42023427103 https://​www.​crd.​york.​ac.​uk/​PROSP​EROFI​LES/​427103_​STRAT​EGY_​20230​719.​pdf

1   |   Introduction

Diabetes mellitus is a heterogeneous disease characterised 
by hyperglycemia caused by defective insulin secretion or ac-
tion or both. The global prevalence of diabetes is estimated 
to affect 537 million adults worldwide, and it represents one 
of the top ten causes of death. Diabetes significantly im-
pacts patients' lives due to its long-term complications, and it 
causes at least 966 billion dollars in health expenditure due 
to hospital admission for disease exacerbations (Atlas IDF 
Diabetes 2024).

Nurse-led patient education interventions on adopting healthy 
lifestyles, self-monitoring glycemic values, and the self-
administration of medication, are essential for preventing 
complications and optimising available healthcare resources 
(Zhu et al. 2024).

However, access to traditional healthcare services can still 
be challenging, particularly for patients living in rural areas 
(Golembiewski et al. 2022).

In recent years, innovative solutions have emerged to fill this 
gap (Cobry and Wadwa 2022; Glennie et al. 2022). Due to the 
COVID-19 pandemic, telehealth has opened up a new path for 
healthcare professionals to manage non-communicable dis-
eases, including diabetes, remotely. Telenursing emerged as 
an essential branch of telehealth. According to this e-health 
technology, nursing care is provided via telecommunication 
tools, such as text message reminders, video consultations, 
and data transmission (e.g., blood glucose, dietary, drug in-
take, and patients' lifestyle).

Several systematic reviews have investigated telemedicine-
based management to improve clinical outcomes in diabetic pa-
tients. However, some of these reviews focus on a specific type 
of diabetes (Cobry and Wadwa 2022; Emonena and Ojo 2022), 
while others do not specifically address the effect of telemedi-
cine delivered solely by nurses on these outcomes (Sotomayor 
et  al.  2023). Furthermore, there are some systematic reviews 
on the effectiveness of telenursing in diabetes management, 
but an inclusive and up-to-date synthesis of the literature is 
lacking. This umbrella review aims to fill this gap by provid-
ing a rigorous and comprehensive assessment of existing sys-
tematic reviews that evaluate the wide range of telenursing 
interventions (telephone calls, text messages, telemonitoring 
web-based platforms, mobile apps, video calls) and their effects 
on physiological, behavioural and clinical outcomes in patients 
with Type 1 Diabetes Mellitus (T1DM) and Type 2 Diabetes 
Mellitus (T2DM). Our results can help policymakers, leaders 
and other healthcare professionals develop and implement new 
applications for telenursing in the management of patients with 
diabetes.

1.1   |   The Review

We conducted an umbrella review to provide an overview of the 
effectiveness of telenursing interventions in managing diabetes.

Overviews have evolved to respond to the growing need to filter 
information overload, improve access to targeted information, 
and inform healthcare decision-making. Moreover, they can di-
rect the reader to the evidence, summarising existing research 
or highlighting the absence of evidence (Aromataris et al. 2024).

1.2   |   Aim

To evaluate the effectiveness of telenursing interventions on the 
management of patients affected by diabetes.

2   |   Methods

2.1   |   Design

This review was conducted under the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guideline to ensure consistency and rigour. The Preferred 
Reporting Items for Overviews of Reviews Statement (PRIOR) 
was used as a checklist for the reporting. The protocol was pre-
viously registered on the International Prospective Register of 
Systematic Reviews (PROSPERO) with the protocol number 
CRD42023427103 and is available online.

2.2   |   Analytic Framework

We developed an analytical framework (Figure 1) outlining the 
population, the type of intervention employed, and its providers. 
The target population consists of individuals with diabetes mel-
litus. Both type 1 and type 2 diabetes were investigated, as we 
aimed to make this study as broad and generalisable as possible. 
First, we established that telenursing was a specific type of tele-
medicine delivered by nurses through tools such as text messag-
ing, calls, apps, webinars, and more, enabling the achievement 
of specific health outcomes for patients. We defined telenursing 
as care provided by a nurse. When this was not explicitly stated, 
we inferred it by analysing the interventions described in each 
study. Next, we identified the interventions deliverable through 
telenursing, including medication management, symptom mon-
itoring, glycaemic and blood pressure monitoring, educational 
interventions, coaching, and counselling.

The common objective across most studies was to summarise 
the current components of telenursing and assess their effective-
ness. Effectiveness was evaluated based on specific outcomes, 
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categorised into three groups (physiological, behavioural, and 
clinical outcomes).

2.3   |   Search Methods

From July 2023 to May 2024, searches were performed in var-
ious databases: the Cochrane Library, PubMed, SCOPUS, and 
PROSPERO (Table  1). The search terms were developed by 
reaching agreement within the research team: “telehealth,” 
“telenursing,” “diabetes mellitus,” “diabetes,” and “systematic 
review.”

In particular:

Cochrane Library, Scopus, Prospero: telehealth OR telenursing 
OR telenursing AND diabet*.

Pubmed: (“telehealth”[Title] OR “telenursing”[Title] OR 
“telenursing”[Title] OR (“telenursing”[MeSH Terms] OR 
“telenursing”[All Fields]) OR (“telehealth s”[All Fields] OR 
“telemedicine”[MeSH Terms] OR “telemedicine”[All Fields] 
OR “telehealth”[All Fields]) OR “telenursing”[All Fields]) AND 
“systematic review”[Filter] AND “diabet*”[All Fields].

Hand searching was also performed in the included studies' ref-
erence lists to ensure the inclusion of potentially relevant studies. 
After removing the duplicates, one author screened articles by 
reading the titles and abstracts. Then, two researchers selected 
reviews for inclusion and agreed on exclusions. Uncertainty was 
resolved through discussion with comments by a third indepen-
dent reviewer. Subsequently, one researcher read the full text of 

the included reviews and extracted data concerning their key 
characteristics. A second researcher confirmed the inclusion of 
these reviews and independently extracted data from all the in-
cluded studies.

2.4   |   Inclusion and/or Exclusion Criteria

We included studies according to the following inclusion cri-
teria: (1) telenursing as an intervention for both T1DM and 
T2DM; (2) adult population (≥ 18 years); (3) systematic re-
views (RS) as a synthesis of all available and relevant evidence 
which brings together all existing primary studies concern-
ing T1DM and T2DM diabetes. No language restrictions were 
applied.

We excluded studies whose intervention was used by other 
professions than nursing (physiotherapists, physicians, psy-
chologists, etc.), studies reporting primary outcomes not con-
sistent with the aim of this overview, non-full-text studies 
that could not be found, and studies concerning the paediatric 
population.

2.5   |   Search Outcomes

The searched outcomes were: (1) physiological (including reduc-
tion of glycated haemoglobin levels, Body Mass Index (BMI), 
fasting glucose, and hypoglycemic events), (2) behavioural (in-
cluding, e.g., medication adherence, dietary habits, and qual-
ity of life) and (3) clinical (including, e.g., rehospitalisation and 
costs).

FIGURE 1    |    Analytic framework.
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2.6   |   Quality Appraisal

Two authors (PA and LMM) assessed the quality of the included 
systematic reviews using the Measurement Tool to Checklist 
Assess Systematic Reviews (AMSTAR 2). AMSTAR 2 is a 
comprehensive and validated tool for the critical assessment 
of RS, including both randomised controlled trials and non-
randomised trials to evaluate the effectiveness of healthcare 
interventions (Table 2). The new version of the tool includes 16 
items, such as a priori protocol documentation, scientific qual-
ity and selection of study designs to be included, more infor-
mation on excluded studies, and more detailed consideration 
of RoB (Risk of Bias). Seven items are considered “critical” and 
have a greater influence on the evaluation of the overall reli-
ability of the results of each RS; the classification identifies four 
categories:

•	 High: 0–1 point of non-critical weakness;

•	 moderate: >1 point of non-critical weakness;

•	 low: 1 critical point ± non-critical weaknesses;

•	 critically low: ≥1 critical point ± non-critical weaknesses.

2.7   |   Data Abstraction

Two authors extracted data from systematic reviews and dis-
cussed the extraction, and disagreement was resolved via dis-
cussion with the third author. The data extracted consisted of 
the database search, study design, the first author and published 
year, number of included studies and participants, participants' 
characteristics, country, interventions, follow-up, outcomes 
(physiological, behavioural, clinical), primary results and 
whether it was a meta-analysis or not. A third researcher inde-
pendently verified the entire process.

2.8   |   Synthesis

Due to the heterogeneity of data and outcomes, meta-analysis 
was not performed in this overview but narratively summarised.

3   |   Results

3.1   |   Search Results

All records obtained from the initial search were imported 
to Zotero software to ease the elimination of duplicate stud-
ies. After duplicate removal, 455 records potentially meeting 
the inclusion criteria were identified. As shown in Figure 2, a 
PRISMA flow chart was used to guide the reporting of the se-
lection process. The screening of the selected titles and abstracts 
excluded 409 articles. 46 research syntheses were included in 
the analysis. 19 articles were excluded because no full texts were 
available, and five were excluded because they were irrelevant. 9 
hand searched records were included.

Finally, 31 eligible reviews were identified for methodological 
quality assessment and narratively summarised (Tables 1 and 3).

3.2   |   Characteristics of the Studies

The 31 reviews included in this overview were published in 
English from 2005 to 2023 and included adult patients mainly 
affected by diabetes type I and II. Most studies were conducted 
in high- and middle-income countries such as the United States, 
Japan, China, Italy, Germany, France, the United Kingdom and 
Canada. Others, like India and Africa, were conducted in rural 
and low-income areas. The settings of the studies were mainly 
the patient's home environment, primary care, and residential 
facilities for the elderly. The common aim of almost all studies 
was to assess and summarise the effectiveness of telenursing in 
improving diabetic patient outcomes. Most listed studies do not 
specify a theoretical or conceptual framework in their publica-
tions. However, the study by McDaniel et al. (2022) was based 
on “Motivational Interviewing” (MI) as a theoretical approach, 
while Lee et al. (2022) was based on the “Chronic Care Model,” 
the study of Lewinski et al. (2022) explained its “telehealth ana-
lytic framework.” Anderson et al. (2022) applied the “Andersen 
Behavioural Model” to understand the use of healthcare services.

Evaluated outcomes were physiological (e.g., reduction of glycated 
haemoglobin levels, Body Mass Index, and hypoglycemic events), 
behavioural (e.g., medication adherence, dietary habits, and qual-
ity of life), and clinical (e.g., rehospitalisation's and costs) (Table 3).

3.3   |   Quality Appraisal

According to AMSTAR 2 criteria, almost all reviews were rated 
as very low or low quality, except for one of moderate quality and 
only one considered high quality. Most of these reviews lacked 
a list of excluded studies and justifications for the exclusion, 
which was critical flaw no. 7. No studies were excluded after 
quality appraisal; see Table 2 for details.

3.4   |   Summary of The Included Studies (Table 4)

3.4.1   |   Interventions, Tools, and Comparison

Telenursing interventions were based on the telemonitoring of clin-
ical values (Greenwood et al. 2014; Hangaard et al. 2021; Marcolino 
et al. 2013; So and Chung 2017; Hou et al. 2018; Jaana and Paré 
2007; Polisena et al. 2009; Wu et al. 2010) or telecare to provide 
nursing services remotely (Paré et al. 2010; Yang et al. 2019). This 
latter aspect was important for Indigenous populations, for in-
stance, who have to overcome numerous barriers (including living 
in remote areas, poverty and lack of financial resources, cultural 
differences concerning populations, majoritarianism, and lack of 
trust in the healthcare system all), and contribute to access and 
utilisation of inadequate health services (Dawson et al. 2020).

The interventions were all conducted and guided by a nurse 
(Paré et al. 2010; So and Chung 2017; Yang et al. 2019) or by a 
nurse as the first supplier (Lee et al. 2017).

The analysed telenursing tools mainly concerned telephone 
calls (Liang et  al.  2011; Robson and Hosseinzadeh  2021; So 
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and Chung 2017), text messages, web-based platforms, mobile 
apps, and video calls, which were used for communication 
between patients and healthcare nurses daily, weekly, twice 
a week, or monthly (Anderson et  al.  2022; Hou et  al.  2018; 
McDaniel et  al.  2022; Lewinski et  al.  2022) or simply as 
needed.

Nurses were mainly providers of educational interventions 
about disease-specific self-management (Lee et  al.  2017, 2022; 
Rush et al. 2018; Fitzner et al. 2014) or to adopt healthy lifestyle 
habits (Anderson et al. 2022).

Interventions in some reviews were mainly focused on T2DM 
(Lee et  al.  2017; Hangaard et  al. 2021), others on various 
types of diabetes (Jaana and Paré 2007; Pimouguet et al. 2011; 
Polisena et al. 2009; McDaniel et al. 2022), while most of the 
included studies focused on various chronic conditions, in-
cluding diabetes (Paré et  al.  2010; Beratarrechea et  al.  2014; 
Rush et  al.  2018; Bingham et  al. 2021; Lewinski et  al.  2022; 
Lee et al. 2022).

In all the included studies, interventions were compared by the 
standard of care, i.e., general assistance.

3.5   |   Type of Outcomes

3.5.1   |   Physiological Outcomes

Almost all included systematic reviews (Udsen et  al.  2023; 
Anderson et  al.  2022; Hanlon et  al.  2017; Lee et  al. 2018; 
McDaniel et al. 2022; Robson and Hosseinzadeh 2021; So and 
Chung  2017; Suksomboon et  al.  2014; Hangaard et  al. 2021; 
Baron et  al.  2012) evaluated the effectiveness of telenursing 
interventions in improving glycated haemoglobin (HbA1c) 
levels.

The HbA1c level is a gold standard in assessing the glyce-
mic status of patients over the past three months. Thus, the 
reduction in HbA1c levels might reflect telenursing's positive 
effect on the long-term care of patients with diabetes (So and 
Chung 2017).

A systematic review (Suksomboon et al. 2014) found no statis-
tically significant association between telenursing and HbA1c 
level reduction compared to standard care, particularly for 
telephone calls without electronic data transmission from pa-
tients to healthcare professionals. However, most of the studies 
mentioned above reported a positive impact of telenursing on 
HbA1c reduction compared to control in different types of di-
abetes without specifying whether type 1 or type 2 (Jaana and 
Paré 2007; Pimouguet et al. 2011; Polisena et al. 2009; McDaniel 
et  al.  2022). One study Liang et  al. (2011) suggested that tele-
nursing might be more effective in reducing HbA1c levels for pa-
tients with type II diabetes than for patients with type I diabetes. 
In contrast, Marcolino et al.  (2013) reported that telemedicine 
interventions—including phone calls, text messages, telecon-
sultation, and telemonitoring—were more effective in reducing 
glycated haemoglobin in patients with T1DM, with no signifi-
cant difference between interventions delivered by physicians 
or nurses.n

.
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Wu et al. (2010) proposed that telephone-based telenursing in-
terventions could be more effective if tailored to individual pa-
tient needs and offered greater flexibility.

Only a few studies addressed hypoglycemia risk assessment 
(Jaana and Paré 2007; Lee et  al.  2017). A meta-analysis by 
Pimouguet et al. (2011) highlighted that hypoglycemic episodes 
are often not reported systematically. The limited available data 
showed no statistically significant difference in hypoglycemia 
rates between intervention and control groups.

Findings on weight loss and BMI reduction were also hetero-
geneous. A Chinese SR by Yang et  al.  (2019) reported no sig-
nificant effect of telenursing on BMI or total cholesterol level 
reductions (Wu et  al.  2010). None of the reviewed studies re-
ported adverse events related to mortality or morbidity due to 
telenursing interventions.

3.5.2   |   BEHAVIOURAL Outcomes

Within behavioural, commonly analysed outcomes in tele-
nursing interventions for diabetes mellitus include adherence 
to therapy, dietary habits, and improvement in disease self-
management. While HbA1c is the gold standard for long-term 
glycemic control, some studies have employed fasting plasma 
glucose (FPG) to assess short-term changes in response to in-
terventions, given its sensitivity to recent dietary intake (So 
and Chung 2017; Robson and Hosseinzadeh 2021; Al Ibrahem 
et  al.  2023). Other studies utilised validated tools like the 
Diabetes Self-Management Questionnaire (DSMQ) and the 
Diabetes Self-Care Activities Scale (Anderson et  al.  2022). 

Notably, all reviewed studies reported statistically significant 
improvements in these self-management indices. Patients re-
ceiving telenursing interventions demonstrated a greater aware-
ness of their disease than those receiving traditional care (Lee 
et al. 2022; Bingham et al. 2021; Sabahi et al. 2023). Some of the 
included reviews reported a difference in behavioural outcomes 
for the two types of diabetes. According to Hanlon et al. (2017), 
blood glucose telemonitoring with feedback and some educa-
tional and lifestyle interventions improved glycemic control in 
type 2, but not type 1, diabetic patients.

Moreover, findings regarding quality of life (QOL) might be clar-
ified. While McDaniel et al. (2022), Lee et al. (2022), and Wong 
et al. (2022) identified improved quality of life, Lee et al. (2018) 
reported no significant difference in enhancing the quality of 
life between groups.

3.5.3   |   Clinical Outcomes

Several studies supported the potential of telenursing to reduce 
hospital utilisation and healthcare costs. Polisena et al.  (2009) 
reported that telenursing interventions were associated with 
fewer hospital admissions due to disease exacerbations, de-
creased emergency department visits, and shorter hospital stays. 
Furthermore, five systematic reviews (Beratarrechea et  al. 
2014; Jaana and Paré 2007; McDaniel et al. 2022; Robson and 
Hosseinzadeh 2021; So and Chung 2017) explored the economic 
impact of telenursing on healthcare expenditures. While initial 
implementation costs can be substantial, studies suggest poten-
tial long-term cost savings. For instance, McDaniel et al. (2022) 
identified one study demonstrating a statistically significant 

FIGURE 2    |    PRISMA flow diagram for the identified systematic reviews.
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th
s

(P
)-

 b
lo

od
 

pr
es

su
re

 a
nd

 
lip

id
 v

al
ue

s; 
(B

) =
 m

ed
ic

at
io

n 
ad

he
re

nc
e

(P
)-

 A
 re

du
ct

io
n 

in
 b

lo
od

 p
re

ss
ur

e 
an

d 
lip

id
 v

al
ue

s w
as

 fo
un

d.
 (B

)-
 S

tu
di

es
 h

av
e 

re
po

rt
ed

 p
os

iti
ve

 o
ut

co
m

es
 d

em
on

st
ra

tin
g 

im
pr

ov
ed

 m
ed

ic
at

io
n 

ad
he

re
nc

e

D
aw

so
n 

et
 a

l. 
(2

02
0)

1 
RC

T;
 1

 P
re

-p
os

t 
in

te
rv

en
tio

n 
pi

lo
t.

TG
: 3

99
5

U
SA

 
(3

) =
 A

m
er

ic
an

 
In

di
an

, n
at

iv
e 

A
la

sk
an

, v
et

er
an

s.
 

C
an

ad
a 

(1
) 

an
d 

Ze
al

an
d 

(2
 

N
ew

 M
ao

ri
)

D
ia

be
te

s =
 2 

(O
th

er
 

di
se

as
es

 =
 4)

N
ot

 sp
ec

if
ie

d 
in

 th
e 

st
ud

y
In

te
rv

en
tio

n 
te

ch
no

lo
gi

es
 ra

ng
ed

 
fr

om
 te

le
ph

on
e,

 
In

te
rn

et
-b

as
ed

 c
on

ta
ct

, 
SM

S 
m

es
sa

gi
ng

 a
nd

 
vi

de
o 

co
nf

er
en

ci
ng

 
w

ith
 a

 h
um

an
 

in
te

ra
ct

io
n 

(n
ur

se
s)

.

3–
20

 m
on

th
s

(P
)-

 H
ba

1c
; 

(B
)-

 w
ai

st
 

ci
rc

um
fe

re
nc

e,
 

bo
dy

 w
ei

gh
t

(P
)-

 R
ed

uc
tio

n 
of

 H
bA

1c
. (

B)
-R

ed
uc

tio
n 

in
 b

od
y 

w
ei

gh
t, 

w
ai

st
 c

ir
cu

m
fe

re
nc

e

Fi
tz

ne
r 

et
 a

l. 
(2

01
4)

M
et

a-
an

al
ys

es
, 

Sy
st

em
at

ic
 

R
ev

ie
w

s a
nd

 
lit

er
at

ur
e 

re
vi

ew
s

N
ot

 re
po

rt
ed

.
N

ot
 re

po
rt

ed
T1

D
M

 a
nd

 
T2

D
M

N
ot

 sp
ec

if
ie

d 
in

 th
e 

st
ud

y
Pa

tie
nt

 se
lf-

m
an

ag
em

en
t 

ed
uc

at
io

n 
an

d 
tr

ai
ni

ng
 (D

SM
E/

T)

N
ot

 re
po

rt
ed

.
(P

)-
 H

bA
1c

; 
(B

)-
 se

lf-
ca

re
; 

(C
)-

 c
os

ts

(P
)-

 T
el

em
ed

ic
in

e 
th

at
 c

om
pl

em
en

ts
 u

su
al

 
ca

re
 is

 a
ss

oc
ia

te
d 

w
ith

 a
 st

at
is

tic
al

ly
 

si
gn

if
ic

an
t a

nd
 c

lin
ic

al
ly

 im
po

rt
an

t 
de

cr
ea

se
 in

 H
bA

1c
. (

B)
-I

m
pr

ov
em

en
ts

 
in

 se
lf-

ca
re

 b
eh

av
io

ur
s w

er
e 

ob
se

rv
ed

; 
(C

)-
 T

el
em

ed
ic

in
e 

is
 c

os
t-e

ff
ec

tiv
e.

 D
es

pi
te

 
th

e 
in

iti
al

 im
pa

ct
, t

he
re

 w
ou

ld
 b

e 
hu

ge
 

ec
on

om
ic

 sa
vi

ng
s i

n 
th

e 
lo

ng
 ru

n.
 T

he
 

re
su

lts
 a

re
 v

er
y 

eq
ui

vo
ca

l r
eg

ar
di

ng
 

ho
sp

ita
lis

at
io

n 
ra

te
s,

 a
ve

ra
ge

 h
os

pi
ta

l 
da

ys
 a

nd
 e

m
er

ge
nc

y 
ro

om
 v

is
its

.
R

ed
uc

tio
n 

of
 tr

av
el

 c
os

ts
 in

cu
rr

ed
 

to
 g

o 
to

 sp
ec

ia
lis

t f
ac

ili
tie

s.
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y 
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N
* 

pa
rt

ic
ip

an
ts

C
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ry

T
yp

e 
of

 
po

pu
la

ti
on

Fr
am

ew
or

k 
or

 th
eo

ry
/

co
nc

ep
t

In
te

rv
en

ti
on

Fo
ll

ow
-u

p 
(d

u
ra

ti
on

)

O
ut

co
m

es
: 

Ph
ys

io
lo

gi
ca

l 
(P

),
 

B
eh

av
io

u
ra

l 
(B

),
 C

li
n

ic
al

 (C
)

R
E

SU
LT

S

G
re

en
w

oo
d 

et
 a

l. 
(2

01
4)

RC
T

TG
: 3

74
4

U
SA

 (9
), 

K
or

ea
 (3

), 
It

al
y 

(1
), 

Po
la

nd
 

(1
) a

nd
 S

pa
in

 (1
)

T2
D

M
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

St
ru

ct
ur

ed
 se

lf-


m
on

ito
ri

ng
 o

f b
lo

od
 

su
ga

r (
SM

BG
).

3–
60

 m
on

th
s

(P
)-

 H
bA

1c
(P

)-
 S

ig
ni

fic
an

t d
ec

re
as

es
 in

 A
1C

 
w

er
e 

ob
se

rv
ed

 a
m

on
gs

t i
nt

er
ve

nt
io

n 
gr

ou
ps

 c
om

pa
re

d 
to

 c
on

tr
ol

 g
ro

up
s.

H
an

ga
ar

d 
et

 a
l. 

(2
02

1)
RC

T
Sa

m
pl

e 
si

ze
s r

an
ge

d 
fr

om
 1

7 
to

 
40

78
, w

ith
 

an
 a

ve
ra

ge
 

of
 2

51
 

pa
rt

ic
ip

an
ts

 
pe

r s
tu

dy
.

N
or

th
 A

m
er

ic
a 

(8
8)

, A
si

a 
(8

4)
, 

Eu
ro

pe
 (4

4)
, 

A
us

tr
al

ia
/N

ew
 

Ze
al

an
d 

(1
6)

, 
A

fr
ic

a 
(5

) a
nd

 
So

ut
h 

A
m

er
ic

a 
(5

)

T2
D

M
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

Te
le

co
ac

hi
ng

, 
te

le
m

on
ito

ri
ng

, 
te

le
co

ns
ul

ta
tio

n,
 

te
le

m
en

to
ri

ng
.

1–
96

 m
on

th
s

(P
)-

 H
bA

1c
R

ed
uc

tio
n 

of
 H

bA
1c

. T
el

eh
ea

lth
 

ve
rs

us
 u

su
al

 c
ar

e:
 M

D
 o

f −
 0.

41
5%

 
(9

5%
 C

I =
 −

0.
48

2%
 to

 −
0.

34
8%

)

H
an

lo
n 

et
 a

l. 
(2

01
7)

Si
st

em
at

ic
 

re
vi

ew
s

N
ot

 re
po

rt
ed

.
N

or
th

 a
nd

 S
ou

th
 

A
m

er
ic

a,
 E

ur
op

e,
 

A
si

a 
an

d 
O

ce
an

ia

T1
D

M
 a

nd
 

T2
D

M
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

Te
le

m
on

ito
ri

ng
 a

nd
 

gl
ic

em
ic

 c
on

tr
ol

 b
y 

SM
S 

an
d 

fo
llo

w
-u

p 
bu

t t
el

ep
ho

ne
 c

al
ls

N
ot

 re
po

rt
ed

(P
). 

H
ba

1c
Th

e 
hi

gh
es

t-w
ei

gh
te

d 
re

vi
ew

s s
ho

w
ed

 
th

at
 b

lo
od

 g
lu

co
se

 te
le

m
on

ito
ri

ng
 w

ith
 

fe
ed

ba
ck

 a
nd

 so
m

e 
ed

uc
at

io
na

l a
nd

 
lif

es
ty

le
 in

te
rv

en
tio

ns
 im

pr
ov

ed
 g

ly
ce

m
ic

 
co

nt
ro

l i
n 

ty
pe

 2
, b

ut
 n

ot
 ty

pe
 1

, d
ia

be
te

s

H
ou

 
et

 a
l. 

(2
01

8)
RC

T
TG

: 1
55

0;
 IG

: 
90

7;
 C

G
: 6

43
Fi

nl
an

d,
 N

or
w

ay
, 

U
SA

 (3
), 

Ja
pa

n,
 

U
K

 (5
), 

K
or

ea
, 

C
hi

na
 (2

), 
C

an
ad

a,
 

K
in

gd
om

 o
f S

au
di

 
A

ra
bi

a,
 S

in
ga

po
re

, 
Po

la
nd

, I
nd

ia
, I

ta
ly

, 
Fr

an
ce

, A
us

tr
al

ia
, 

N
et

he
rl

an
d/

N
ot

 re
po

rt
ed

.

T1
D

M
 a

nd
 

T2
D

M
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

U
se

 o
f d

ia
be

te
s a

pp
s t

o 
su

pp
or

t s
el

f-m
an

ag
em

en
t 

of
 th

e 
di

se
as

e.

3–
9 m

on
th

s 
T1

D
M

; 1
.5

–1
2 

m
on

th
s T

2D
M

(P
)-

 H
bA

1c
R

ed
uc

tio
n 

of
 H

bA
1c

. T
el

eh
ea

lth
 v

er
su

s 
us

ua
l c

ar
e:

 fo
r T

1D
M

 M
D

 −
0.

49
%

 (9
5%

 
C

I: 
−

0.
94

 to
 −

0.
04

). 
Fo

r T
2D

M
 M

D
 

−
0.

57
%

 (9
5%

 C
I: 

−
0.

0.
82

 to
 −

0.
32

)
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E
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rt
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C
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nt
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T
yp

e 
of

 
po

pu
la

ti
on

Fr
am

ew
or

k 
or

 th
eo

ry
/

co
nc

ep
t

In
te

rv
en

ti
on

Fo
ll

ow
-u

p 
(d

u
ra

ti
on

)

O
ut

co
m

es
: 

Ph
ys

io
lo

gi
ca

l 
(P

),
 

B
eh

av
io

u
ra

l 
(B

),
 C

li
n

ic
al

 (C
)

R
E

SU
LT

S

Ja
an

a 
an

d 
Pa

ré
 (2

00
7)

RC
T

TG
: 1

03
5;

 IG
: 

64
6;

 C
G

: 3
89

N
or

th
 A

m
er

ic
a 

(1
0)

, E
ur

op
e 

(6
), 

A
si

a 
(1

).

D
ia

be
te

s
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

Te
le

m
on

ito
ri

ng
 o

f 
gl

yc
em

ic
 v

al
ue

s
3–

15
 m

on
th

s
(P

)-
 H

bA
1c

 a
nd

 
co

m
pl

ic
at

io
ns

; 
(B

)-
 se

lf-
ca

re
; 

(C
)-

 c
os

ts

(P
)-

 S
ig

ni
fic

an
t d

ec
re

as
e 

in
 H

bA
1c

 a
nd

 
co

m
pl

ic
at

io
ns

 a
ss

oc
ia

te
d 

w
ith

 d
ia

be
te

s 
(h

yp
og

ly
ce

m
ia

 a
nd

 d
ia

be
tic

 fo
ot

); 
B

- 
Im

pr
ov

ed
 se

lf-
m

an
ag

em
en

t a
nd

 se
lf-

ca
re

. 
G

re
at

er
 k

no
w

le
dg

e 
of

 o
ne

's 
pa

th
ol

og
y,

 
ch

an
ge

 in
 li

fe
st

yl
e;

 (C
)-

 R
ed

uc
tio

n 
of

 
un

sc
he

du
le

d 
an

nu
al

 c
lin

ic
 v

is
its

, d
ay

s o
f 

ho
sp

ita
lis

at
io

n 
an

d 
ho

sp
ita

l a
dm

is
si

on
 

ra
te

s.
 A

 c
on

si
de

ra
bl

e 
ec

on
om

ic
 sa

vi
ng

 
fo

r t
he

 p
at

ie
nt

 w
as

 a
ls

o 
es

tim
at

ed

Le
e 

et
 a

l. 
(2

02
2)

RC
T

TG
: 9

67
7

N
ot

 re
po

rt
ed

T2
D

M
C

hr
on

ic
 

C
ar

e 
M

od
el

 
(W

ag
ne

r 
et

 a
l.)

N
ur

si
ng

 
te

le
re

ha
bi

lit
at

io
n.

 N
ur

se
 

te
le

ph
on

e 
fo

llo
w

-u
p 

an
d 

te
le

m
on

ito
ri

ng
 v

ia
 

SM
S,

 w
eb

si
te

 o
r A

PP
.

N
ot

 re
po

rt
ed

.
P-

 H
bA

1c
; 

B
- s

el
f-c

ar
e;

 C
- 

Q
oL

 a
nd

 c
os

ts

(P
)-

 N
o 

si
gn

if
ic

an
t e

ff
ec

t o
n 

H
bA

1c
. 

N
ur

si
ng

 te
le

ed
uc

at
io

n 
vs

 u
su

al
 c

ar
e 

M
D

 0
,1

9 
(9

5%
 C

I −
0.

19
 to

 0
.5

7,
 p

 =
 32

).
H

ow
ev

er
, t

he
 re

su
lts

 a
re

 v
er

y 
he

te
ro

ge
ne

ou
s.

 (B
)-

 S
el

f-c
ar

e:
 N

ur
se

-le
d 

te
le

re
ha

bi
lit

at
io

n 
ha

d 
a 

si
gn

if
ic

an
tly

 
po

si
tiv

e 
ef

fe
ct

 o
n 

im
pr

ov
in

g 
th

e 
se

lf-
ca

re
 

be
ha

vi
ou

r o
f p

at
ie

nt
s w

ith
 d

ia
be

te
s 

co
m

pa
re

d 
to

 tr
ad

iti
on

al
 fa

ce
-to

-fa
ce

 
nu

rs
in

g 
co

ns
ul

ta
tio

ns
 (S

ta
nd

ar
di

se
d 

m
ea

n 
di

ff
er

en
ce

: 1
,2

0,
 9

5%
 C

I 0
.5

5 
to

 0
.8

4;
 p

 <
 0.

00
1)

. Q
oL

: 2
 st

ud
ie

s 
re

po
rt

ed
 im

pr
ov

em
en

t a
ft

er
 re

ce
iv

in
g 

te
le

re
ha

bi
lit

at
io

n 
fr

om
 a

 n
ur

se
. T

he
 d

at
a 

on
 c

os
ts

 a
nd

 th
e 

re
du

ct
io

n 
of

 im
pr

op
er

 
ac

ce
ss

 to
 h

os
pi

ta
ls

 a
re

 v
er

y 
eq

ui
vo

ca
l.

A
n 

im
pr

ov
em

en
t i

n 
de

pr
es

si
on

-r
el

at
ed

 
pa

th
ol

og
y 

ha
s b

ee
n 

de
m

on
st

ra
te

d
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C
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T
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po
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Fr
am

ew
or

k 
or

 th
eo

ry
/

co
nc

ep
t

In
te

rv
en

ti
on

Fo
ll

ow
-u

p 
(d

u
ra

ti
on

)

O
ut

co
m

es
: 

Ph
ys

io
lo

gi
ca

l 
(P

),
 

B
eh

av
io

u
ra

l 
(B

),
 C

li
n

ic
al

 (C
)

R
E

SU
LT

S

Le
e 

et
 a

l. 
(2

01
8)

Sy
st

em
at

ic
 

re
vi

ew
s

TG
: 6

50
9

N
ot

 re
po

rt
ed

.
D

ia
be

te
s

N
ot

 sp
ec

if
ie

d 
in

 th
e 

st
ud

y
A

ut
om

at
ic

 tr
an

sm
is

si
on

, 
in

 w
hi

ch
 se

lf-
m

on
ito

re
d 

da
ta

 is
 tr

an
sm

itt
ed

 
to

 a
 re

ce
iv

in
g 

st
at

io
n 

w
ith

ou
t i

nt
er

ru
pt

io
n 

vi
a 

so
ft

w
ar

e,
 th

e 
In

te
rn

et
, 

w
eb

si
te

s o
r t

el
ep

ho
ne

 
ca

lls
. P

at
ie

nt
s a

ls
o 

re
ce

iv
ed

 fe
ed

ba
ck

 a
nd

 
th

er
ap

eu
tic

 e
du

ca
tio

n.

3–
60

 m
on

th
s

P-
 H

bA
1c

Sm
al

l b
ut

 si
gn

if
ic

an
t i

m
pr

ov
em

en
t i

n 
le

ve
ls

 o
f H

bA
1c

. T
el

eh
ea

lth
 v

er
su

s u
su

al
 

ca
re

 M
D

: −
0.

55
%

, 9
5%

 C
I: 

−
0.

73
 to

 −
0.

36

Le
e 

et
 a

l. 
(2

01
7)

RC
T

TG
: 2

04
67

N
or

th
 A

m
er

ic
a 

(5
4)

, E
ur

op
e 

(1
6)

, 
A

si
a 

(3
4)

, A
us

tr
al

ia
 

(2
), 

So
ut

h 
A

m
er

ic
a 

(1
)/

N
ot

 re
po

rt
ed

T2
D

M
N

ot
 sp

ec
if

ie
d 

in
 th

e 
st

ud
y

Va
ri

et
y 

of
 p

la
tf

or
m

 fo
r 

co
m

m
un

ic
at

io
n 

an
d 

de
liv

er
y 

of
 in

te
rv

en
tio

ns
, 

in
cl

ud
in

g 
te

le
ph

on
e,

 
th

e 
In

te
rn

et
, S

M
S.

 
Be

ha
vi

ou
ra

l t
he

ra
py

, 
ed

uc
at

io
na

l c
ou

ns
el

lin
g,

 
ps

yc
ho

so
ci

al
 su

pp
or

t.

6 m
on

th
s o

r l
es

s
(P

)-
 H

bA
1c

R
ed
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reduction in cost per patient receiving telenursing compared to 
controls. Fitzner et al. (2014) also suggested the potential cost-
effectiveness of telenursing but acknowledged that most studies 
likely underestimate its actual economic benefits due to poten-
tial cost reductions realised over time. Consequently, the overall 
economic benefits of telenursing remain uncertain and require 
further investigation.

4   |   Discussion

In this study, we conducted an overview of systematic reviews to 
evaluate the effectiveness of telenursing interventions in diabe-
tes management. The COVID-19 pandemic demonstrated how 
important telehealth could be in improving various health out-
comes in patients affected by chronic diseases such as diabetes 
mellitus. It showed its potential for increasing access to health-
care services (Garfan et al. 2021).

Overall, our review showed that the newest nurse-led approach 
to diabetes care in monitoring and educating via e-health tech-
nology can be as effective as, or in some cases more effective 
than, traditional approaches. We found that telenursing posi-
tively affects physiological, behavioural, and clinical outcomes. 
These findings have significant implications for clinical prac-
tice and policy, given the rising global prevalence of diabetes 
and the associated burden on healthcare systems (Atlas IDF 
Diabetes 2024).

A key physiological outcome found across multiple included re-
views on telenursing was the reduction in HbA1c levels, indicat-
ing improved long-term glycemic control. Improving glycemic 
control has the potential to reduce complications such as car-
diovascular disease, neuropathy, and nephropathy in diabetic 
patients (Sartore et  al.  2023). Nonetheless, the effectiveness of 
telenursing depends on the integration of technological com-
ponents. Suksomboon et al. (2014) found no significant HbA1c 
improvement when telephone calls were not supported by elec-
tronic data transmission of outcome data, underscoring the im-
portance of real-time monitoring and feedback. This emphasises 
the need for healthcare organisations to consider investing in 

telemonitoring infrastructure—such as secure data exchange 
platforms—to maximise telenursing interventions' benefits.

Moreover, a physiological impact of telehealth strategies that 
emerged from this study is hypoglycemia prevention. Our review 
indicates that continuous glucose monitoring (CGM) systems 
could be beneficial for detecting fluctuations in blood glucose 
and preventing severe hypoglycemic events (Murray-Bachmann 
et al.  2021; Sotomayor et al.  2023). Despite CGM devices only 
estimating the future trend of blood sugar and the tendency 
towards hypoglycemia (Bouillet et  al.  2021), integrating CGM 
into telehealth could reduce hospital admissions related to hy-
poglycemia (Jaana and Paré 2007; Lee et  al.  2017; Pimouguet 
et  al.  2011). Literature on telemonitoring through CGM deliv-
ered by nurses is scarce, and future research should focus on 
defining best practices for incorporating CGM into telenursing 
protocols, especially for patients at risk of hypoglycemic events.

Another notable advantage of telenursing in the management 
of diabetes lies in its capacity to enhance patient engagement. 
Sharing health information with providers fosters patients' 
sense of responsibility and may motivate them to adhere more 
closely to their care plans (Glennie et al. 2022). While this effect 
could be partly attributed to the Hawthorne effect—where in-
dividuals alter their behaviour when they know they are being 
observed—it highlights telenursing's capacity to facilitate ongo-
ing communication, address individual patient needs, and po-
tentially improve self-management in conditions like diabetes 
(Caldarone 2021; Robson and Hosseinzadeh 2021). This is par-
ticularly relevant for rural individuals who may otherwise strug-
gle with limited access to healthcare services (Golembiewski 
et al. 2022). In line with this focus on patient involvement, our 
umbrella review also highlighted how telenursing interven-
tions can promote self-management behaviours, evidenced by 
improvements in adherence to therapy, dietary habits, and val-
idated self-management scores (Rush et  al.  2018; Robson and 
Hosseinzadeh 2021; McDaniel et  al. 2022; Sabahi et  al.  2023). 
These enhancements in self-care are crucial for reducing the 
long-term burden of diabetes and align with broader perspec-
tives on telenursing as a tool to empower patients in managing 
chronic conditions (Creber et  al.  2023; Rezende et  al.  2023). 

TABLE 4    |    Telenursing interventions and outcomes: Summary of findings.

Category Key findings

Interventions & tools Telenursing involves telemonitoring (clinical values) and telecare (remote nursing 
services). Tools used: phone calls, text messages, web platforms, mobile apps, 

video calls. Nurses provided education on self-management and healthy habits.

Physiological outcomes Most studies showed telenursing helps reduce HbA1c levels, though one 
study found no significant association. Some evidence suggested greater 

effectiveness for type II diabetes. Limited studies on hypoglycemia, 
weight loss, and BMI reduction. No reported adverse effects.

Behavioural outcomes Telenursing improved therapy adherence, diet, and self-management 
(measured by DSMQ, Diabetes Self-Care Scale). Significant increase in 

patient disease awareness. Mixed results on quality-of-life improvements.

Clinical & economic impact Reduced hospital admissions, emergency visits, and length of stay. 
Some studies showed long-term cost savings, but start-up costs 

remain a factor. Economic benefits require further study.
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However, findings on quality of life (QoL) remain heterogeneous. 
While several studies reported positive changes in chronic pa-
tients' QoL (Wong et al. 2022; Ariyanto and Rosa 2024), further 
research is needed to clarify the factors influencing QoL in tele-
nursing for diabetes management.

Despite encouraging overall results on the effectiveness of tele-
nursing in diabetes management, not all the included studies 
explicitly compared interventions between different types of di-
abetes. Some studies (Liang et al. 2011; Hanlon et al. 2017; Yang 
et al. 2019) reported more pronounced improvements in T2DM 
populations, possibly due to variations in insulin dependency, 
disease progression, or patient self-management needs. On the 
other hand, Marcolino et al. (2013) observed stronger effects in 
T1DM, though direct comparisons were limited. Only a few of 
the included reviews compared the effectiveness of telenursing 
interventions between T1DM and T2DM. For example, Baron 
et al. (2012) included both T1DM and T2DM patients but, due to 
the lack of direct comparisons, concluded that the effectiveness 
of the intervention on the different types of diabetes could not 
be determined. These conflicting findings underscore the need 
for further research to clarify whether interventions should be 
tailored differently for T1DM and T2DM patients, potentially 
guided by relevant theoretical models.

While many of the included reviews did not explicitly mention a 
guiding theoretical framework, some studies explain how nurses 
apply theory to practice. For instance, Lee et al. (2022) adopted 
the Chronic Care Model (CCM), which emphasises a proactive 
approach to care for chronic diseases. In this model, nurses serve 
as care coordinators to educate patients on self-management and 
use telehealth tools for monitoring. McDaniel et al.  (2022) uti-
lised Motivational Interviewing (MI) as a theoretical approach 
to foster behaviour change, with nurses guiding patients in con-
trolling their glycemic levels. Lewinski et al. (2022) introduced 
a telehealth analytic framework, illustrating how nurse-led in-
terventions can be tailored to patients. Anderson et  al.  (2022) 
employed the Andersen Behavioural Model, examining factors 
influencing healthcare utilisation, such as perceived need and 
enabling resources. These examples demonstrate that nurse-
led telehealth strategies are not merely technical solutions but 
can be firmly rooted in theoretical models that guide interven-
tion design, patient education, and follow-up. Integrating such 
frameworks helps nurses translate evidence-based strategies 
into consistent clinical practice, enhancing patient outcomes 
and facilitating standardised evaluation of telehealth programs.

From a policy perspective, our overview found that implement-
ing telenursing strategies for diabetes management could lead 
to long-term savings for healthcare systems, primarily through 
fewer hospital admissions, shorter hospital stays, and reduced 
travel expenses (Beratarrechea et  al. 2014; McLendon  2017; 
Gentili et al. 2022; Kesavadev and Mohan 2023). While initial 
costs for technology and staff training may be substantial, these 
expenses could be offset by improved outcomes and reduced 
utilisation of in-person services over time (Jaana and Paré 2007; 
Fitzner et al. 2014). Although our umbrella review underscores 
the promise of telenursing for clinical practice and policy, several 
gaps remain. Further studies are necessary to capture the full 
spectrum of the cost-effectiveness of telenursing, to determine 
its actual value in different types of diabetes management, and 

to investigate theoretical frameworks on how healthcare profes-
sionals can apply theory to practice in telenursing interventions.

5   |   Recommendation for Practice

The literature on telenursing highlights its benefits in improv-
ing physiological, behavioural, and clinical outcomes for dia-
betic patients. Additionally, nurse-led telehealth interventions 
can reduce healthcare costs by lowering rehospitalisation rates, 
emergency room visits, and expenses related to accessing care, 
particularly for patients in remote areas. Decision-makers 
should consider integrating telenursing as a new standard ap-
proach in diabetes management.

6   |   Limitations

Several limitations were identified in the reviewed studies. The 
heterogeneity in the focus on T1DM or T2DM, intervention de-
sign, and outcome measures makes it challenging to draw defin-
itive conclusions about the overall effectiveness of telenursing. 
Additionally, not all studies explicitly compared interventions 
between T1DM and T2DM, limiting the ability to differentiate 
their impact on each condition.

The overall quality of the included studies was not high; most 
were rated critically low or low, and only a few were rated high. 
Due to the clinical and statistical heterogeneity across the sys-
tematic reviews and the varying categories of interventions, we 
opted for a narrative synthesis rather than a quantitative analy-
sis. This limits the reliability of the evidence regarding the effec-
tiveness of telenursing interventions in diabetes management.

7   |   Conclusion

This umbrella review highlights the effectiveness of telenursing 
in improving glycemic control, enhancing patient engagement, 
and potentially reducing healthcare costs for individuals with 
diabetes. Our research findings suggest that telenursing of-
fers valuable support to traditional treatments, particularly in 
primary care settings, rural areas, and developing countries. 
Nurses can translate evidence into practice more effectively by 
grounding nurse-led telehealth strategies in robust theoretical 
frameworks such as the Chronic Care Model or Motivational 
Interviewing. While these findings have significant policy and 
clinical implications, further research is needed to establish 
telenursing interventions' long-term sustainability and cost-
effectiveness in diabetes management and explore the differen-
tial impact on T1DM versus T2DM. Addressing these gaps could 
enable healthcare systems to harness the full potential of tele-
nursing, ultimately improving the lives of patients with diabetes 
on a global scale.
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