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Background and Aim. Diabetes is the most common chronic metabolic disease worldwide, requiring life-term follow-up.
Telenursing is a suitable method to provide care to people with type 2 diabetes mellitus (T2DM). The present review assessed
the effect of telenursing compared to routine care on the outcomes of people with T2DM. Method. A comprehensive search of
online databases, including PubMed, Scopus, Cochrane Library, and Google Scholar, was performed using the following MeSH
keywords: telenursing, telephone follow-up, diabetes mellitus, disease management, glycemic, self-care, treatment adherence,
and quality of life, up to September 2023. Two reviewers independently screened pertinent studies based on the prespecified
outcomes (treatment adherence, self-care, glycemic control, and quality of life) and extracted data from all eligible studies.
Results. Of all retrieved records, 23 studies including 5 quasiexperimental (21%) and 18 randomized controlled trials (RCTs)
(79%) from five continents met the inclusion criteria. Both male and female patients were considered in the included studies,
with mean age of 56.2 years old and a follow-up range of 12 weeks to 18 months. Findings showed that telenursing or nurse
telephone follow-up significantly increased mean self-care efficacy score, improved adherence to the treatment regimen,
decreased glycosylated hemoglobin and plasma glucose levels (but not lipid profile and body mass index), and improved
quality of life compared to the routine care in people with T2DM. Conclusion. Telenursing can effectively supplement
healthcare professionals to manage PWT2D. Increasing patients’ knowledge about their drugs, insulin administration, and
diabetes complications improves self-care behaviors and medical adherence. Consistently, improved self-care and regular use of
treatment result in improved metabolic indicators and decreased rate of complications, which is associated with a better quality
of life.

1. Introduction

Diabetes mellitus is the most common chronic disease in the
world. As the prevalence of diabetes mellitus is dramatically
increasing worldwide, the World Health Organization has
mentioned it as a silent epidemic [1]. According to the statis-
tics published by the World Health Organization, 190 mil-
lion people have diabetes. By 2025, this number will reach

more than 330 million people, of which 77.6% are in devel-
oping countries. More than 6 million of them are in Iran [2].

Diabetes mellitus causes many complications, such as
retinopathy, nephropathy, diabetic foot, depression, chronic
kidney disease, and cardiovascular diseases [3]. It is one of
the most important causes of morbidity and mortality. Every
year, 4 million people die from diabetes complications, and
it is estimated that one person dies every 10 seconds [4].
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There is no definite cure for diabetes, but it can be con-
trolled. Researchers divide diabetes control into five compo-
nents: nutrition, exercise, blood sugar control, medical
treatment, and patient education [5]. Due to the chronic
nature of this disease, continuous management and follow-
up of people with type 2 diabetes are of the essence [6].
There are different methods of follow-up care, either in the
form of a client’s visit to the service provider’s centers or
being visited at home by the service provider, which has
many limitations. These methods require a lot of time,
energy, and money [7].

Furthermore, most people with type 2 diabetes are very
busy and cannot visit healthcare professionals regularly, or
in many cases, these people live in remote areas with limited
or no access to healthcare providers [8]. Moreover, service
providers are dissatisfied with spending a lot of time provid-
ing continuous service to people suffering from chronic dis-
eases such as diabetes [9]. Regarding the mentioned
limitations, we require new approaches using new commu-
nication methods to follow up with people with type 2 diabe-
tes [10].

One of these methods is telenursing, which uses infor-
mation technology and remote communication in nursing
to help physicians and nurses check whether people with
type 2 diabetes have enough adherences to the treatment,
analyze their condition, and suggest nursing recommenda-
tions. This method can potentially increase the ability of
people with type 2 diabetes to achieve better control and
improve their health status [11]. In general, telenursing is a
subset of telehealth and is often used when the distance
between the patient and the health center is large [12]. Tele-
nursing uses different tools such as video, Internet, and
phone calls. Of these communication devices used in this
care method, the phone call is the most available method,
which is used more often [13]. By removing the barriers of
time and space, telehealth techniques have improved patient
relations with their healthcare providers and reduced related
costs [14]. In recent years, several studies have been con-
ducted on different telenursing tools used in self-care, diet
therapy, paraclinical indicators, and quality of life of people
with T2DM [15, 16].

Existing data have reported preliminary evidence on the
efficacy of telemonitoring and telemedicine for diabetes
care. Telephone consultation with a physician is a frequent
healthcare setting in which physician-patient communica-
tion skills are exercised [17–20]. Moreover, nurses are
among the most effective healthcare staff in telephone
consultations. Many randomized controlled trials have
investigated whether telenursing positively affects disease
management [21–23]. However, the evidence for its effec-
tiveness is limited, and the results are inconsistent [16].
Hence, we conducted a narrative review to further investi-
gate telenursing’s role in managing diabetes. We also aim
to examine and compare the efficacy rate of telenursing in
different areas of diabetes care. We assessed the impact of
telenursing on four important outcome domains associated
with T2D treatment, explained the results of previous stud-
ies, compared them with each other, and discussed the pos-
sible causes of their discrepancies.

2. Methods

A comprehensive search of online databases, including
PubMed, Scopus, Cochrane Library, and Google Scholar,
was performed up to September 2023 to identify English lan-
guage studies. The following MeSH keywords were used for
search in databases: telenursing, telephone follow-up, Diabe-
tes, diabetes mellitus, disease management, glycemic control,
glycosylated hemoglobin and plasma glucose, self-care,
treatment adherence, and quality of life. Two reviewers inde-
pendently screened the studies based on titles and abstracts,
and finally, if required, the full texts were reviewed. The ref-
erence list of retrieved studies was also checked for additional
pertinent studies. Prespecified outcomes were treatment
adherence and diabetic diet, self-care, glycemic control, and
quality of life.

2.1. Eligibility Criteria. Studies were included in the narra-
tive review if they assessed the effect of telenursing or nurse
telephone follow-up in the clinic, healthcare centers, or hos-
pital setting on the glycemic control, lipid profile, self-care,
adherence to the diabetes treatment regimen, and quality
of life compared to routine care in people with T2DM. Adult
human population and peer-reviewed and English-language
publications were included. When there were multiple pub-
lications from the same population or patients, the most
recent report with the most follow-up time was included.
Due to the nature of the research question, interventional
studies including experiment, quasiexperimental, and ran-
domized controlled trials were included in our review. In
this regard, all observational studies (cross-sectional, case-
control, or cohort studies), case reports, case series, letters,
and short communications were excluded. Interventional
studies with less than 12 weeks of follow-up and all diabetic
patients other than T2DM were excluded from the review.

Extracted information and characteristics of all studies
include the author’s last name, year and country of the study
population, age, gender, study design, study population and
setting, follow-up time, type of intervention (telenursing or
nurse telephone follow-up), and study outcomes. Two
reviewers independently extracted data from all studies,
and differences or discrepancies between investigators were
resolved by discussion.

3. Results and Discussion

Tables 1–4 show the main characteristics of all included
studies in the present narrative review. A total of 4423
records were obtained in the primary comprehensive search.
Five hundred and sixty-eight (568) records remained after
removing duplicates and studies that were unrelated to the
research question. After excluding the studies that did not
meet the eligibility criteria (mentioned in the selection cri-
teria), 23 interventional studies fulfilled our inclusion cri-
teria, which included 5 quasiexperimental (21%) and 18
randomized controlled trials (RCT) (79%). Both male and
female patients were considered in the included studies, with
a mean age of 56.2 years old. The range of follow-up in the
included studies was 12 weeks to 18 months. All studies
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investigated nurse telephone call/follow-up only or plus rou-
tine care compared with usual care in people with T2DM
and were conducted in the USA, Belgium, Denmark, Turkey,
Australia, Thailand, Iran, India, Ghana, Egypt, and China
(Tables 1–4).

3.1. Self-Care. The knowledge, skills, and abilities required
by people with T2DM to help them make informed
decisions to achieve better blood sugar control occur
through self-management education programs. The self-
management education program accounts for the main
foundations of diabetes mellitus care. Several studies have
shown that self-management education can increase knowl-
edge, improve self-care behaviors, reduce HbA1c, and
improve the quality of life in people with type 2 diabetes
[24]. Diabetes mellitus is considered a self-control disease,
where 11% of its treatment depends on self-care behaviors,
and it is possible to reduce 41-85% of its complications by
promoting preventive behavior, patient education, and self-
care intervention [25]. Researchers consider the lack of
self-care interventions as one of the most critical factors
behind the death of people with type 2 diabetes [26].

Self-care in patients with type 2 diabetes (PWT2D)
includes a wide range of activities, such as regular blood
sugar measurement, diet regulation, exercise, timely use of
medicines, and foot checks, which require some fundamen-
tal lifestyle changes. Continuous self-care intervention is
associated with a lower glycosylated hemoglobin (HbA1c)
level and fewer complications. Since diabetes causes behav-
ioral and emotional changes, daily control is not an easy task
for PWT2D to do. PWT2D tend to neglect day-to-day con-
trol because of various preoccupations; therefore, they need
continuous follow-ups done by physicians and nurses [27].
Considering the high and growing prevalence and chronic
nature of this disease, the follow-up method should apply
to a large number of PWT2D [28].

By providing care using communication devices such as
telephone, Internet, and video, telenursing will fade the
barriers, reduce the costs, and provide access to improved
self-care interventions for diabetic patients more effectively.
Various studies have confirmed the positive effects of tele-
nursing on the self-care efficacy of PWT2D (Table 1). In
2010, Nesari et al. assessed the impact of telenursing on a
variety of diabetic patients’ self-care aspects, including
adherence to diet, exercise, and foot care, through a random-
ized trial and observed a notable increase in all domains in
patients receiving telenursing compared to patients receiving
usual care [29]. Others have performed similar studies;
Asante et al. conducted an RCT on PWT2D in Ghana
[30]. Elgaphar and El Gafar and Soliman investigated the
effect of telenursing on the self-care efficacy of women with
type 2 diabetes in Egypt [31, 32]; Azhdari Mamaghani et al.
conducted a randomized trial on 156 PWT2D and assessed
patient’s self-efficacy upon receiving telenursing in Iran
[33], and Aytekin Kanadli et al. conducted an RCT in turkey
assessing self-care of PWT2D with and without telenursing
[34]. The results of all mentioned studies indicate that the
self-care efficacy significantly increased after the interven-
tion compared to the control group [30–34]. Shahabi et al.

have also recently assessed the impact of telenursing on
patients’ adherence to diet and concluded that telenursing
can successfully change patients’ eating habits compared to
the usual care [35]. Wong et al. also investigated telenur-
sing’s effect on self-care in managing type 2 diabetes. They
showed that telenursing significantly increased patients’
self-care efficacy regarding exercise adherence. At the same
time, no significant difference was observed regarding diet
adherence after three months [23]. In contrast, assessing
473 patients in an RCT setting, Blackberry et al. did not
detect any changes in the self-care efficacy of PWT2D in a
comparison between telenursing and the usual care [36].

Due to lack of motivation, insight, and financial support,
a large proportion of PWT2D do not receive diabetes-related
special care and adequate outpatient visits [37]. During the
last decades, telecommunications and technology have
played a vital role in managing PWT2D. Telenursing inter-
vention is not a treatment, and it is aimed at changing the
behavior of PWT2D through education. Previous telenur-
sing studies showed that the nurses educated patients about
the administration of insulin, observed symptoms of diabe-
tes complications, and improved appropriate use of medical
care by different methods of telecommunications technolo-
gies [11, 12, 38]. The information that PWT2D receive
during telenursing programs enables them to actively partic-
ipate in their treatment and take responsibility for their
health. A large number of studies evaluating self-care have
measured different outcomes as self-care. Furthermore, their
follow-up durations and the telecommunication methods
were different, making their results incomparable.

3.2. Adherence to the Treatment Regimen. Adherence to the
treatment is defined as the degree of the patient’s behavioral
compliance with health or treatment recommendations, reg-
ular use of medications, modified lifestyle principles, and
commitment to the physician’s advice. Treatment adherence
is a complex behavioral process that depends on several fac-
tors, such as the individual characteristics of PWT2D and
the mutual relationship between the physician, the patient,
and the healthcare system. According to the definition pre-
sented by the World Health Organization, compliance is
an action by which a person performs a behavior, such as
taking medicine, following a diet, or implementing a lifestyle
change, following the recommendations provided by the
healthcare system [39].

The degree of adherence of PWT2D to treatment regi-
mens directly affects the treatment results, which can lead
to their improvement or disability. Unfortunately, in most
cases, the patient’s adherence to these diets is relatively poor
[40]. Even though the complications of diabetes can be pre-
vented or postponed, several studies have reported that the
global status of diabetes control is undesirable [41, 42]. Poor
adherence to the treatment is one of the main concerns and
clinical problems that health system employees have to face
many times daily [43]. Nowadays, with the vast advancement
of knowledge and technology, especially in communication
and information technology, various approaches are avail-
able to strengthen treatment compliance, leading to new
methods such as telenursing [44]. Telenursing, considered a
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subbranch to telehealth, is currently offering improvements
to healthcare on a global scale. This leads to providing related
health requirements; coordinating, managing, and providing
care services through communication and information tech-
nology; and eliminating cultural, social, temporal, and geo-
graphical barriers [45].

Various studies have investigated the effects of telenur-
sing on adherence to the treatment regimen (Table 2). A
study conducted by Asante et al. on 60 PWT2D for three
months showed a significant improvement in compliance
to the treatment regimen in the intervention group com-
pared to the control group [30]. Crowley et al. and Kaur
et al. also observed an increased treatment adherence in
the telenursing group compared to the usual care [46, 47].
In accordance with this, Bingham et al. performed a system-
atic review of 13 studies and reported that telenursing was
associated with improved outcomes on medication adher-
ence in 8 studies [28]. However, a study by Gatwood et al.
examined the impact of tailored text messages on health
beliefs and medication adherence of patients with uncon-
trolled diabetes. After three months, they found no signifi-
cant difference between the intervention and the control
group [48]. Wong et al. also found that there were no signif-
icant differences in treatment adherence between telenursing
and routine care [23]. These discrepancies can be explained
by factors such as follow-up duration, sample size, baseline
adherence level, and type of medication.

Evidence from the literature demonstrates that telenur-
sing is associated with significantly improved medical
adherence through different routes, such as flashcards and
online videos (Table 2). In summary, telenursing impacts
medical adherence through one of the following routes:
(1) interventions that mainly focus on patient engagement,
such as conversation with patients to identify and resolve
barriers to medication nonadherence; (2) organizing a plan
to help resolve their medication adherence problems; (3)
setting alerts to remind patients to take their medications;
(4) use of education tools to improve a patient’s knowledge
with the aim of better understanding the importance of
their medications [49, 50]. There are several limitations to
the interpretation of previous studies’ results, such as the
lack of prospective evaluations, absence of controlled
cohort studies, unavailability of baseline medication adher-
ence rates, limitations in statistical analysis, and small sam-
ple sizes.

3.3. Improvement of the Metabolic Indicators. In various
studies, the effects of telenursing on different metabolic indi-
cators of diabetes have been investigated (Table 3). For
instance, many studies explored telenursing’s effect on gly-
cosylated hemoglobin (HbA1c) levels. The impact of tele-
nursing on metabolic indices is quite variable in different
studies [33, 51–53]. For example, in a large number of stud-
ies (Table 3), supplementation of telenursing has signifi-
cantly reduced HbA1c levels more than usual care alone in
a 12-week period [31, 33, 34, 51, 52, 54–57]. Plausible effects
of telenursing have also been observed on the reduction of
postprandial glucose (PPG) [31]. In 2020, Asante et al. con-
ducted a randomized clinical trial on 60 African PWT2DM

and concluded that telenursing is associated with a more sig-
nificant decrease in HbA1c compared to the usual care [30].
In line with the mentioned studies, Hansen et al. and Odno-
letkova et al. followed 166 and 574 PWT2D, respectively,
and observed a significant drop in HbA1c in patients receiv-
ing telenursing in addition to usual care compared to ones
receiving usual care alone [58, 59]. A recent meta-analysis
of 17 clinical trials has also demonstrated that telenursing
is associated with a statistically significant reduction in
HbA1c and FBS levels [16]. Inconsistent with these findings,
Lashkari et al. performed a telenursing strategy on 50
PWT2D and found that the mean reduction of FBS level
was not different between the two groups [52]. Similarly,
Wong et al. found no significant difference in HbA1c and
BMI changes between patients receiving routine care and
the ones who received extra-telenursing after 24 weeks
[23]. Crowley et al. also conducted an RCT with a relatively
large sample size (359 PWT2D) with a one-year follow-up.
They observed no significant differences regarding changes
in HbA1c between telenursing and usual care groups, even
though the telenursing group was more likely to adhere to
their treatment regimen [46]. Additionally, Blackberry
et al. followed 473 patients for 18 months and concluded
that adding telenursing to usual care is ineffective in lower-
ing HbA1c [36].

Besides glycemic indices, the effects of telenursing on
other factors, such as lipid profile, have also been examined.
A meta-analysis by Yang et al. reported no significant impact
of telenursing on total cholesterol levels [16]. The number of
studies focusing on the effects of telenursing on BMI of
PWT2D is few, and there is no consistency among their
results. Telenursing does not show a positive impact on
BMI [52]. In Hansen et al.’s study, 165 PWT2D were sub-
jected to a 32-week intervention in a one-time video confer-
ence session followed by a 6-month follow-up via computer-
based consultation and follow-up. The results showed that
telenursing does not significantly affect BMI [58]. In addi-
tion, Lashkari et al. showed that receiving weekly telephone
calls for 12 weeks did not considerably impact BMI [52].
Stone et al. did not detect any significant difference regard-
ing weight reduction between usual care and telenursing
either [57]. On the other hand, Shahsavari and Bakhshandeh
Bavarsad conducted an RCT on 60 PWT2D with 12 weeks
follow-up. They observed a significant decrease in BMI in
the telenursing intervention group, while no changes were
seen in the usual care group [56]. It should be mentioned
that weight reduction takes more time, education, and care
and may not always be observed in short-term follow-ups.
Larger sample RCTs with extended follow-up periods are
required to make precise judgments on the effects of telenur-
sing on BMI and weight change.

Most of the reviewed studies indicate that telemonitoring
interventions and a combination of telemonitoring and tele-
education methods significantly reduced HbA1c in PWT2D
[21–23, 34, 46]. In addition, using behavior change and clin-
ical treatment models, either alone or combined, signifi-
cantly improved metabolic indicators levels [60]. Clinical
treatment intervention models notably led to the most sig-
nificant decline in HbA1c [16]. Telenursing in diabetes
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includes several aspects, including telemonitoring and telee-
ducation. The considerable effect of telenursing on diabetes
control results from healthy behavioral changes as well as
receiving medical treatment. It is worth mentioning that
although we found a significant reduction of metabolic
indexes throughout the reviewed studies, one of the limita-
tions of this narrative study is the unavailability of patients’
baseline levels. Therefore, the efficacy of different telenursing
strategies cannot be compared.

3.4. Quality of Life (QOL). According to the definition
presented by the World Health Organization, QOL refers
to a general state of physical, mental, and social well-being.
This definition is a broad concept that is affected in a com-
plex way by physical health, psychological status, level of
independence and social relationships, and the specific
characteristics of the environment [61]. The term quality
of life, specifically health related to the QOL, refers to
physical, psychological, and social health, which is influenced
by a person’s experiences, attitudes, expectations, and per-
ceptions [62].

During the past decades, the changes in the pattern of
diseases and the increase in chronic diseases have led to
increased attention to the QOL of PWT2D [63]. Diabetes
is a systemic disease involving different systems, resulting
in psychological and behavioral problems. PWT2D experi-
ence changes in their diet, permanent dependence on medi-
cine, numerous short- or long-term complications of the
disease, and related costs. These accumulations suggest that
diabetes affects the QOL of people. A significant number of
studies have reported low QOL in diabetic patients
[64–66]. In line with this, the rate of depression in PWT2D
is about two times higher than in the normal population
[63]. The QOL of PWT2D is of great importance, and one
of the major goals of PWT2D is to prevent any deterioration
in the QOL [67].

Telenursing is a type of application of information tech-
nology in the care of PWT2D, which is used for self-evalua-
tion, monitoring, decision-making, and giving necessary
recommendations and is planned based on the care needs
of diabetic people when they are not available. In this
method, based on age, gender, and health problems, PWT2D
share their physical performance status with the healthcare
provider and receive the necessary care by using communica-
tion devices. It is a very useful and cost-effective method to
assess the needs of PWT2D outside of care time and reduces
the number of frequent visits [68].

Various studies have investigated the effects of telenur-
sing on quality of life, so far (Table 4). In a study conducted
by Magbool et al. on PWT2D, telenursing was an effective
nursing strategy in improving the lifestyle and clinical con-
dition of diabetic people. They also recommended that tele-
nursing should be planned as a part of the health plan for
diabetic people in different health environments [3]. In
another study conducted by Asma et al. on women with ges-
tational diabetes, they presented telenursing as a practical
and effective way to improve their QOL [69]. Elgaphar and
El Gafar conducted telenursing intervention on 50 PWT2D
for 12 months and concluded that this method can signifi-

cantly increase the health promotion lifestyle score [31]. A
similar study also exhibited that telenursing improved differ-
ent domains of QOL related to endurance and physical
health [47]. Moreover, Navicharern et al. assessed patients’
satisfaction regarding the received T2DM treatment and
concluded that telenursing can significantly increase
patients’ satisfaction [70]. Despite the results of previously
mentioned studies, Blackberry et al. in 2013 conducted a
study on 473 diabetic patients and divided them into the
intervention and control groups (Table 4). The intervention
group received weekly telephone calls for 18 months. Upon
follow-up, patients’ QOL did not differ significantly with tel-
enursing intervention [36]. In line with their study, Hansen
et al. observed no significant QOL changes following tele-
nursing in PWT2D [58]. These contradictory results regard-
ing QOL across the mentioned studies might be because of
different questionnaires, different sample sizes, different
study populations, and different follow-up periods.

Telenursing provides health education and directly
involves patients in treatment plans regarding the guides
given by nurses to patients and their families. Conversely,
telenursing offers opportunities to monitor, follow up, and
collect data, making room for multidisciplinary services such
as remote intervention, pain management, and family sup-
port. Patient education and monitoring through telenursing
methods improve self-care behaviors and treatment adher-
ence in PWT2D, resulting in better diabetes control [71].
As a result, the rate of diabetes-related complications
decreases, which leads to an increased QOL.

4. Conclusion

In conclusion, telenursing can be an effective supplement to
the routine healthcare for the management of PWT2D.
According to the literature, telenursing affects different areas
of diabetes management including self-care, adherence to
the treatment regimen, improvement of metabolic indica-
tors, and quality of life. However, there is no consensus
regarding the significant effect on body mass index and lipid
profile. Telenursing is a direct communication method
between the patients and healthcare staff who educate and
monitor PWT2D. Increasing the knowledge of patients
about their drugs, insulin administration, and diabetes com-
plications improves self-care behaviors and medical adher-
ence. Consistently, improved self-care and regular use of
treatment result in improvement of metabolic indicators
and decreased rate of complications, which is associated
with better quality of life. Despite these promising results,
the studies have utilized different methods. Further prospec-
tive controlled trials with larger number of patients are
required to examine the efficacy of the strategies and con-
firm findings of the present review.
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