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Abstract
Objective of the review: to determine if the information and communications technology-based 

care alternatives support treatment adherence in adult patients with type 2 diabetes mellitus. 
Source of the data: Medline, Embase, Scopus and Lilacs.
Study selection: a rapid review of the literature was performed using the terms telemedicina, 

telemonitoreo, adherencia terapéutica and diabetes mellitus tipo 2. Controlled clinical trials, and 
pre-post or observational cohort studies from January 2008 to December 2018 in English and Span-
ish were included. Data analysis and extraction were conducted independently by two authors. The 
measured outcome was adherence in its various dimensions. The results are presented descriptively. 
Neither a meta-analysis nor subgroup analyses were considered. 

Data extraction and synthesis: The search yielded a total of 466 studies, 29 articles of which 
were included (clinical trials n=17, pre-post n=7 and cohort n=3). The most commonly used technol-
ogy was smartphones (n=8; 27.5%), followed by traditional telephones (n=7; 24.1%). In 22 studies, 
HbA1c was measured to evaluate adherence, with positive results in 15 (68%). Non-pharmacological 
adherence was measured in 16 studies, with positive results in 13 (81.25%). 

Conclusions: different technologies have a positive impact on adherence measured through 
HbA1c, with smartphones and conventional telephones being the most used. The evidence is low-
quality and therefore more studies of this problem are needed.  (Acta Med Colomb 2022; 48. DOI: 
https://doi.org/10.36104/amc.2023.2826).

Keywords: telemedicine, telemonitoring, treatment adherence, type 2 diabetes mellitus, rapid 
review.
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Introduction
Diabetes mellitus, along with cardiovascular diseases, 

cancer and respiratory diseases, is part of a public health 
interest group known as chronic noncommunicable diseases 
(CNCDs). In and of itself, it is responsible for 1.6 million 
deaths per year (1), being the seventh cause of death in the 
United States (2), with clear evidence of an accelerated 
growth in its prevalence in developing countries (3). In 
Colombia, in 2015, the prevalence of type 2 diabetes mel-
litus was 9.6% (4). 

Diabetes mellitus treatment is based on three pillars: 
nonpharmacological measures, diabetes education and 
medications. Nonpharmacological management seeks to 
achieve lifestyle changes leading to permanent metabolic 
control through normalizing and maintaining weight (diet) 
and a persistent increase in physical activity. The educational 
program supports nonpharmacological management so the 
patients can modify their lifestyle and achieve the treatment 

goals. Finally, pharmacological treatment should be specific 
and personalized (5, 6).   

Inappropriate or no treatment increases the likelihood of 
micro and macrovascular complications like cardiovascular 
disease, diabetic retinopathy, kidney disease, diabetic neu-
ropathy and diabetic foot (7), and therefore disease control 
should be early, effective and sustained (8). 

Despite this, there are difficulties in patients adhering 
to treatment. There are many reasons for poor adherence: 
side effects of the medications, the complexity of the treat-
ment plan, not remembering, the distance to the care site, 
as well as sociodemographic factors like educational level 
and monthly income (9, 10). 

Lack of adherence has become a big problem, as this is 
essential for patients’ health recovery and maintenance. The 
adherence of patients with chronic illnesses in developed 
countries is, in the best of cases, 50%, and six months after 
beginning treatment, only 20 to 70% still take it (11).  For 
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diabetes mellitus, adherence to diabetes treatment plans 
has been recognized as a key factor in its control and the 
prevention of complications and fatal outcomes (12-18). 
An impact has also been shown on its direct and indirect 
care costs (19, 20). 

Therefore, the World Health Organization has created a 
guide for dealing with lack of adherence, presenting guide-
lines for its control. It proposes five groups of factors, or 
dimensions, of adherence: 1) socioeconomic, 2) healthcare 
system/healthcare provider -related, 3) disease-related, 4) 
treatment-related and 5) patient-related (21-23).    

In light of this problem, new strategies and care models 
are essential to improve the adherence of patients with dia-
betes mellitus in its different dimensions (24). These new 
strategies include those supported by information and com-
munication technologies (ICTs), for example, telemedicine. 
Several studies have shown a positive impact on adherence, 
knowledge of the disease, therapeutic lifestyle changes and 
self-care (25-34). The objective of this study is to answer the 
following question: In patients with type 2 diabetes mellitus, 
what ICT-based care alternatives support treatment adher-
ence, compared with usual care? 

Data collection
A systematic review of the literature was performed fol-

lowing the Cochrane guidelines and presented in line with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) recommendations. A search was 
performed of the following databases: Medline, Embase, 
Scopus and LILACs, using MeSH, Emtree and free-text 
terms with the following key words: telemedicine, tele-
monitoring, treatment adherence and type 2 diabetes mel-
litus. The search was done by the first author in English and 

Spanish (Annex 1), supported by a librarian. Experimental 
(controlled clinical trials), quasi-experimental (pre-post) 
or cohort observational studies from January 2008 through 
December 2018 were included. Studies without a compari-
son group, those that did not evaluate adherence or did not 
include results (clinical trial protocols), type 1 diabetes 
patients, minors or studies which were not published in full 
text were excluded. Both authors searched for and selected 
the articles independently. Any differences were resolved 
by consensus. The selected articles were evaluated for bias 
by the second author, in five categories: random sequence 
generation, sequence masking, incomplete outcome data 
(patient attrition), selective reporting and others. Given the 
characteristics of the intervention and outcome, intervention 
blinding was omitted. 

Data extraction was performed independently by both 
authors, and differences were resolved by consensus. 
The information obtained included the title, author, year, 
design, population, scale of the approach, type of mea-
surement, method used, technology used and outcome. 
Review Manager 5.3 (Copenhagen: The Nordic Cochrane 
Centre, The Cochrane Collaboration, 2014) was used for 
data management. The results were organized in a table for 
presentation. Neither meta-analysis nor sub-group analyses 
were performed. 

As this was a secondary source study, research ethics 
committee approval was not required. The authors partici-
pated in preparing the manuscript and reviewed the result 
prior to submitting it for publication. 

Results
The search yielded a total of 466 studies, and 29 articles 

were included in the study (Figure 1). Of these, 17 (59%) 

Figure 1. Results selection. Source: Prepared by the authors.
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were RCTs, 10 (34%) were pre-post studies and 2 (7%) 
were cohort studies (Table 1). The studies’ bias assessment 
is reported in Figure 2. Blinding was not assessed in most 
cases, since it is very difficult for the intervention to be 
hidden from patients and investigators. Almost half of the 
studies had difficulties with patient attrition (n=21) or did 
not have an adequate description of the methods for random 
group assignment (n=11). 

All of the studies (n=29) deal with the problem of adher-
ence in the “patient-related” dimension; that is, they address 
the patients’ knowledge of the disease, lifestyle and habit 
modification, self-administration of treatment and improved 
motivation for self-care. 

None of the studies measured adherence directly. The 
study by Brath et al. (40) came the closest, using an elec-
tronic blister pack that sent a signal when the medication 
was removed. In 28 studies (96.5%), the main method used 
to measure adherence was a questionnaire. The questions 
were aimed at information on glycemic control (blood glu-
cose measurements), vital signs (blood pressure, weight, 
height, BMI), knowledge of the disease, adherence to 
pharmacological measures (taking the medications) and 
nonpharmacological measures (exercising or following the 
diet) and monitoring medical variables. 

To measure the effectiveness of the intervention, nine 
studies (31%) only used physiological markers like HbA1c, 
lipid profile or blood sugar. Two studies (7%) used pharma-
cological and nonpharmacological adherence scales, and 18 
studies used both (62%). 

Of the studies that used HbA1c as an outcome, 68% 
(15/22) showed a statistically significant reduction in 
HbA1c levels after the intervention. Ten studies measured 
fasting blood sugar, with six (60%) reporting a statisti-
cally significant reduction in fasting blood sugar after the 
intervention. 

Fourteen studies measured pharmacological adherence. 
Thirteen (92.9%) used a questionnaire and one (7.1%) used 
an electronic blister pack. Sixty-four percent of these studies 
showed a statistically significant improvement in pharma-
cological adherence levels after the intervention. In the 16 
studies which measured nonpharmacological adherence, 
this was done through a questionnaire. In 13 (81%) of these 
studies there was a statistically significant improvement in 
nonpharmacological adherence levels after the intervention. 

All of these studies used technology differently. Some 
studies used only one technology, while others used a com-
bination of several. The most frequently used technology 
was the smartphone (n=8; 27.6%) and conventional phone 
(n=7; 24.1%) (Figure 3). 

Regardless of the technology used, in addition to telemon-
itoring, all of the interventions were accompanied by health 
tele-education (n=29). Only 16 (55%) explained the type 
of tele-education they provided. These topics were framed 
within information about the disease such as its causes, 
medication side effects, associated comorbidities, foot care Figure 2. Bias assessment. Source: Prepared by the authors.
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Figure 3. Technology used. Source: Prepared by the authors.

Table 1. Articles included in the review.

Author Year Design n Dimension 
addressed

Type of 
measurement

Technology used Results

Wayne N et al. 2015 RCT I: 48 
C: 49

Patient Indirect Tele-education and 
telemonitoring by 
smartphone (mhealth)

Decreased HbA1c (%): I: 0.84 (0.46 to 1.17)
C: 0.81 (0.41 to 1.11)

Weight (kg): I: -1.22 (0.35 - 2.08)
C: +0.45 (-1.33 to 0.44)

Abdominal circumference (cm): I: -2.23 (0.53 to 3.93)
C: +0.122 (-1.89 to 1.64)

BMI: ND
Life Satisfaction: ND
Anxiety Scale: ND
Depression Scale: ND

Wang G et al. 2017 RCT I: 106 
C: 106

Patient Indirect Tele-education and 
telemonitoring by 
internet

Decreased HbA1c (%): I: 1.1 (+- 0.7)
C: 0.6 (+- 1.3)

Decreased blood sugar (mmol/L): I: 1 (5.9 to 8.4)
C: 0.9 (5.8 to 9.2)

Decreased postprandial blood sugar (mmol/L) I: 1.8 (9 to 12)
C: 0.9 (9 to 12.3)

TG: ND
TC: ND
LDL: ND
BMI: ND
BP: ND

Kardas P et al. 2016 RCT I: 30 
C: 30

Patient Indirect Tele-education and 
telemonitoring by 
smartphone (mhealth)

Decreased HbA1c (%): I: 0.04 (+- 0.52)
C: +0.01 (+- 0.36)

Blood sugar (mg/dL): I: -9.5 (+-22.5)
C: 11.7 (+-36.1)

SBP (mmHg): I: -4.0 (+-17)
C: -0.9 (+-12.6)

DBP (mmHg): I: -1.67 (+-12.7)
C: +0.8 (+-10.1)

Wild SH et al. 2016 RCT I: 160 
C: 161

Patient Indirect Tele-education and 
telemonitoring by 
internet

HbA1c (%): I: -1.0 (1.4)
C: 0.4 (1.3) p=0.0007

SBP (mmHg): I: -2.7 (11.9)
C: 0 (11.3)

DBP (mmHg): I: -2.3 (8.8)
C: -0.2 (8.5)

Weight: ND
ND= no difference, I= intervention, C= control, B= before, A=after.

stress; persuasion to generate self-control over constant 
blood sugar measurement, both fasting and postprandial, 
and its normal values; and HbA1c, blood pressure and lipid 
profile goals. Furthermore, patients received information and 
reminders on taking their medications, monitoring glucose, 
exercise, nutrition and foot care. 

Discussion
This literature review found that several types of 

technology are used to support treatment adherence in 
patients with type 2 diabetes mellitus, with smartphones 
or conventional phones being the tools most often studied. 
These data coincide with the study by Lerman et al. (41) 
which showed that monthly telephone calls to promote 
self-care behaviors and detect and try to solve problems 
related to diabetes control improved adherence to diet and 
pharmacological treatment. Another study by Vervloet M et 
al. (42) used SMS to impact on adherence over one year of 
follow up and showed significant improvement compared 

and how to detect episodes of hypo and hyperglycemia; 
motivation for physical activity and health eating; helping 
change the negative perception of the disease, anxiety or 
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Author Year Design n Dimension 
addressed

Type of 
measurement

Technology used Results

Shane-McWhorter 
L et al.

2014 Pre - Post 125 Patient Indirect Tele-education and 
telemonitoring by 
phone

HbA1c (%): B:9.73 to A:7.81 (-2.38 to -1.45)

SBP (mmHg): B:130.7 to A:122.9 (-11.69 to -3.92)

LDL (mg/dL): B:103.9 to A:93.7 (-19.09 to -1.24)

TG: B:217.2 to A:193.2 (-53.1 to 5.10)

Diabetes Knowledge: B:9.2 to A: 10.9 (1.19 to 2.18)

Adherence to Medications: B:6.2 to A:6.5 (-0.5 to 0.77)

DBP: ND
Weight: ND

Brath H et al. 2013 RCT 53 Patient Indirect Tele-education and 
telemonitoring with 
an electronic blister 
pack and mobile 
phones

Adherence to Metformin: I:1 (min 0.93 max. 1) C: 1 (min 0.89 max. 1) 
p=0.04

HbA1c (%): B:7.2 A:7.1 (p=0.06)

Blood Pressure (mmHg): B:133/75 A:128/70 (p=0.02/0.003)

Total Cholesterol (mg/dl): B:166 (CI=147–183) A:155 (CI= 141–167) 
(p=0.02)

LDL (mg/dl): B:87 (CI=68–102) A:80 (CI=67–92) (p=0.06)

Fasting Glucose: ND
Weight: ND
HDL: ND
Adherence to Simvastatin: ND
Adherence to Rosuvastatin: ND
Adherence to Ramipril: ND

Fioravanti A et al. 2015 RCT I: 26 
C: 25

Patient Indirect Tele-education and 
telemonitoring by 
smartphone (mhealth)

Food intake I=92.13% (SD 53.82 CI 21.53) C= 77.89% (SD 61.19 CI 
25.61). 

Glucose measurement I=88.21% (SD 55.71 CI 22.29) C= 81.50% (SD 
60.97 CI 25.48).

Taking medications I=151.75% (SD 64.63 CI 25.86) C= 73.73% (SD 41.31 
CI 17.26).

Knowledge of the disease: ND
Wakefield BJ et al. 2011 RCT IF: 102 

ID: 93 
C: 107

Patient Indirect Tele-education and 
telemonitoring by a 
device connected to a 
telephone line

HbA1c (% 6 months): IF -0.44
ID: -0.40
C: -0.07

HbA1c (% 12 months): IF -0.19
ID: -0.17
C: -0.33

SBP (mmHg 6 months): IF -6.06
ID: -0.29
C: +4.48

SBP (mmHg 12 months): IF -4.92
ID: +0.75
C: +3.34

Pharmacological Adherence: ND
Nonpharmacological Adherence: ND

Nundy S et al. 2014 Pre - Post 74 Patient Indirect Tele-education and 
telemonitoring by 
SMS and telephone

Glucose monitoring B:4.5
3 m: 5.3 (p=0.06)
6 m: 5.1 (p=0.01)

Foot checks B: 2.2
3 m: 2.6 (p=0.01)
6 m: 2.7 (p=0.16)

Exercise B: 2.8
3 m: 3.4 (p=0.38)
6 m: 3.4 (p=0.78)

Adherence to medications (Morisky) B:2.9
3 m: 3.3 (p=<0.01)
6 m: 3.4 (p=0.02)

Kleinman NJ et al. 2017 RCT I: 44 
C: 47

Patient Indirect Tele-education and 
telemonitoring by 
smartphone (mhealth)

HbA1c (%) I: 7.9. C:8.2. (p=0.02)

Glucometry: ND
BMI (kg/m2): ND

Adherence to medications: I:90.2 C:79.5 (p=0.03)

Adherence to glucometry: I:90.2 C:82.1 (p=0.01)
ND= no difference, I= intervention, C= control, B= before, A=after.

... Continuation... Table 1. Articles included in the review.
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Author Year Design n Dimension 
addressed

Type of 
measurement

Technology used Results

Shane-McWhorter 
L et al.

2015 Cohort I: 75 
C: 75

Patient Indirect Tele-education and 
telemonitoring by a 
device connected to a 
telephone line

HbA1c (%): I: − 2.07 (2.36)
C: − 0.66(1.99). (p=0.06)

BP: ND

LDL: ND

BMI: ND
Mayberry LS et al. 2017 Pre - Post 80 Patient Indirect Tele-education and 

telemonitoring by 
SMS and phone

HbA1c (%): B:8.3 +-2.0
A: -0.05 +- 1.04 (-3.1 to 2.6)

Bin Abbas B et al. 2015 Pre - Post 100 Patient Indirect Tele-education and 
telemonitoring by 
SMS

Fasting blood sugar (mmol/L): B:8.6 +- 3.16
A: 7.76 +- 3 (p=0.001)

Postprandial blood sugar (mmol/L): ND

Hypoglycemic attacks: ND

Hyperglycemic attacks: ND

HbA1c (%): B: 9.9 +-1.8
A: 9.5 +-1.7 (p=0.014)

Knowledge of the disease: B: 17
A: 19 (p=<0.0001)

Abaza H et al. 2017 RCT I: 39 
C: 39

Patient Indirect Tele-education by 
SMS

Decreased HbA1c (%): C: -0.69 I: -1.05 p=0.406

 -1% decrease in HbA1c: C: 6 I:16 p=0.003

Adherence: I: 3.42 C: 2.23
Doocy S et al. 2017 Pre - Post 793 Patient Indirect Tele-education and 

telemonitoring by 
smartphone (mhealth)

Blood Sugar Control: ND
Blood Pressure Control: ND
Adherence to Medications: ND

Marios T et al. 2012 RCT I: 15 
C: 11

Patient Indirect Tele-education and 
telemonitoring via a 
bracelet monitor and 
phone

Peak VO2: I: +5.5% p=0.01 C: -5% p=0.35

Routine Time: I:+18% p=0.01 C:-7% p=0.51

HbA1c (%): ND

Chol (mmol·L-1): ND

HDL (mmol·L-1): ND

LDL (mmol·L-1): ND

Trigs (mmol·L-1): ND
Sheng T et al. 2017 Pre - Post 14 Patient Indirect Tele-education, 

tele-titration and 
telemonitoring by 
smartphone (mhealth)

Fasting blood sugar (mg/dl) B:163.9 A:145.7 p= 0.046

Blood sugar within the normal range (%) B:64.2 A:73.2 p=0.048

Hypoglycemic attacks (%) B:1.3 A:3.7 p=0.830

Hyperglycemic attacks (%) B:14.1 A:3.2 p=0.029
Beratarrechea A 
et al.

2018 Pre - Post 935 Patient Indirect Tele-education and 
telemonitoring by 
SMS and smartphone

Annual HbA1c Adherence (%): B:17.22 A:61.7

Annual Cholesterol Adherence (%): B:34.8 A:68

HbA1c >8 (%): B:63.1 A:36.3

Adherence to Retinopathy Screening (%): A:63.3 D:84

Treatment: ND
Lyons I et al. 2015 RCT I: 340 

C:337
Patient Indirect Tele-education and 

telemonitoring by 
phone

Adherent Patients (%): I:90 C:80 p=0.01

Blood Sugar Control: ND 

Lipid Control: ND
Nicolucci A et al. 2015 RCT I:153 

C:149
Patient Indirect Tele-education and 

telemonitoring by a 
device connected to 
internet, telephone 
and SMS

Decreased HbA1c (%): C: -0.29 I: -0.62 p=0.001

Decreased Weight: ND

Decreased Blood Pressure: ND

Decreased Lipid Profile: ND

HbA1c Goal <7% (%): C:18.7 I:33.0 p=0.009
ND= no difference, I= intervention, C= control, B= before, A=after.

... Continuation... Table 1. Articles included in the review.

with the control (79.5 vs. 64.5%; p<0.001). After two years, 
the improved adherence in the SMS group persisted and 
remained significantly higher than in the control group 
(80.4 vs. 68.4%; p<0.01). 

We found that the use of smart mobile devices, conven-
tional phones, connected biomedical devices, web pages 

or text messages have proven to be useful in positively 
impacting adherence to diabetes treatment, as shown by 
Huang Z et al.’s meta-analysis (43), but it is notable that 
all of the analyzed studies are aimed at patient-related fac-
tors. However, other factors impacting adherence cannot 
be overlooked, such as socioeconomic, healthcare system, 
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Author Year Design n Dimension 
addressed

Type of 
measurement

Technology used Results

Cinar F et al. 2015 Pre - Post 35 Patient Indirect Tele-education and 
telemonitoring by 
phone

Adherence to Diet (%): B:2.9 A:68.6 p<0.001

Adherence to Exercise (%): B:2.9 A:74.3 p<0.001

Adherence to Medications (%): B:51.4 A:85.7 p=0.004

HbA1c (%): B:8.2 A:7.1 p<0.001

Fasting blood sugar (mg/dl): B:155 A:126 p<0.001

Lipid profile: ND
Byrne H et al. 2018 Pre - Post 7 Patient Indirect Tele-education and 

telemonitoring by 
smartphone (mhealth)

Physical Activity (min/week): B:92 A:291 p=0.13

BMI: ND

HbA1c (mmol/mol): B:61.5 A:55 p=0.10
Maslakpak M et al. 2017 RCT I: 30 

C: 30
Patient Indirect Tele-education and 

telemonitoring by 
phone.

Adherence to Diet (0-35): C:12.96 I:25.9 p=0.0001

Adherence to Physical Activity (0-14): C:3.8 I:9.33 p=0.0001

Adherence to Glucose Monitoring (0-14): C:1.74 I:8.66 p=0.0001

Foot Care (0-35): C:11.23 I:28.06 p=0.0001

Adherence to Medications (0-21): C:20.46 I:20.93 p=0.603

Triglycerides (mg/dl): C:166.63 I:118.7 p=0.003
Cholesterol (mg/dl): C:180.23 I:148.53 p=0.02

HbA1c: ND
Chamany S et al. 2015 RCT I:443 

C:498
Patient Indirect Tele-education and 

telemonitoring by 
phone.

Decreased HbA1c (%): C:1.3 I:2.1 p=0.003

BMI (kg/m2): ND

O´Connor P et al. 2014 RCT I: 1220 
C: 1158

Patient Indirect Tele-education and 
telemonitoring by 
phone.

Adherence to medications: ND

Changes in HbA1c: ND

Changes in Blood Pressure: ND

Changes in LDL Cholesterol: ND
Nundy S et al. 2014 Pre - Post 74 Patient Indirect Tele-education and 

telemonitoring by 
SMS and phone

HbA1c (%): B:7.9 A:7.2 p=0.01

Quality of Life (a lower number is better): B:2.6 A:2.0 p=0.01

Expenses ($): B:3.084 A:1.780 p=0.004

Ambulatory Visits: B:6.37 A:5.04 p=0.01
Bujnowska-Fedak 
MM et al.

2011 RCT I: 50 
C: 50

Patient Indirect Tele-education and 
telemonitoring by a 
device connected to 
internet and phone

HbA1c (%): I:7.37 +-1.27 C:7.43 +- 1.49 p=0.720

Fasting blood sugar (mg/dL): I:155 +-74.2 C:165 +-78.1 p=0.120

Hypoglycemic episodes (n): I:8 C:19 p=0.010

Hyperglycemic episodes (n): I:38 C:56 p=0.000

Total Cholesterol (mg/dL): I:192.3 +-40 C:208.2 +-38.4 p=0.310

Creatinine (mg/dL): I:1.15 +-0.37 C:1.1 +-0.29 p=0.550

BMI: I:24.8 +-6.9 C:26.4 +-6.1 p=0.380
Rodríguez-Idígoras 
MI et al.

2009 RCT I:161 
C:167

Patient Indirect Tele-education and 
telemonitoring by 
a device connected 
to a smartphone and 
telephone

Decreased HbA1c (%): I:0.22 C:0.09 p=0.342

Monthly blood sugar measurements (n): I:7.37 C:5.85 p=0.02

Decreased blood sugar values (mmol/L): I:7.69 C:8.31 p=0.036

Lawrence DB et al. 2008 Cohort I:94 
C:61

Patient Indirect Tele-education by 
phone

Patients who renewed their prescription (%): I:59.3 C:42.1 p<0.02
Days late to refill medication: I:59.5 C:107.4

ND= no difference, I= intervention, C= control, B= before, A=after.

... Continuation... Table 1. Articles included in the review.

disease and treatment factors, as considered by WHO (22). 
It would be interesting to evaluate the impact of ICTs on 
these other dimensions of adherence. 

A study by Cheong C et al. (44) analyzed pharmaco-
logical adherence to two comparable types of diabetes 
medications with different prices, showing that the cheaper 
medication generated more adherence, but they did not use 
ICT. It is likely that the other dimensions are not as easily 
addressed with the use of ICT. In a case-control study in 
which patients’ co-pays were reduced, 36.1% had a higher 

likelihood of being adherent (OR: 1.56 [95% CI: 1.04-2.34]; 
p=0.03) (45) and they did not use ICT, either. 

The studies were found to have poor methodological 
quality, as occurs with most telemedicine studies, as shown 
by Huang Z et al. (43) and Zhai YK et al. (46) in different 
meta-analyses. Therefore, it is important for research teams 
to develop strategies to strengthen the methodological qual-
ity of telemedicine studies. 

The analysis showed that the main technologies used are 
smartphones and conventional phones. With the growing 



8

Carlos Mario Cortina-García y col.

number of smartphones, it is estimated that, in the next 10 
years, 80 to 90% of people in developed countries will have 
these devices, thus facilitating remote and more efficient 
interaction with the healthcare team. This is a great oppor-
tunity to design models to leverage treatment adherence for 
type 2 diabetes using this type of technology, as shown by 
Boulos et al. (47) and Klasnja et al. (48). 

One of the limitations of this study is that grey literature 
(congresses, seminars, bibliographic references) was not 
searched. However, the most important databases were in-
cluded, like Medline, Embase, Scopus and LILACS. Another 
limitation is that only one author performed bias assessment. 
However, this author is experienced in critical appraisal of 
the literature, which reduces the risk of bias. 

The use of ICTs is unequal, depending largely on each 
country’s level of development. A bibliographic search of 
the use of these technologies in diabetes management and 
the improvement of adherence in Latin American countries 
or Spain yields very few studies, with more studies found in 
other parts of the world. This limits decision making aimed 
at our developing countries. We must continue with the re-
search line of controlled studies to provide evidence of the 
usefulness of these new tools in our setting (49).  

Conclusion
In the analysis of the problem of lack of adherence as 

a significant cause of inadequate type 2 diabetes mellitus 
treatment, the studies we found showed that various ICTs, 
but especially smartphones and conventional phones, can 
help solve this problem. In all cases, the approach was aimed 
at patient-related factors, perhaps due to the fact that this 
type of technology is applied to people and not to the other 
dimensions affecting adherence. Management with this type 
of technology should be aimed at improving knowledge of 
the disease, empowerment, motivation and self-care. In any 
case, very little evidence was found, and more studies are 
needed to improve decision making regarding the solution 
to this problem. 
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Annex. Search strategies

•	 Medline
 #1.Treatment Adherence and Compliance [Mesh] 223084)
 #2.Patient Compliance[Majr] (32946)
 #3.Medication Adherence[Mesh] (15863)
 #4.adherence (162186)
 #5.diabetes mellitus (460507)
 #6.Diabetes Mellitus, Type 2[Majr] (97167)
 #7.telemonitoring (1473)
 #8.telemedicine (28714)
 #9.mHealth (30848)
 #10.telehealth (29903)
 #11.telemedicine diabetes (1746)
 #12.Telemedicine[Majr] (20362)
 #13. #1 OR #2 OR #2 OR #4 (330900)
 #14. #5 OR #6 (460509)
 #15. #7 OR #8 OR #9 OR #10 OR #11 OR #12 (32588)
 #16. #13 AND #14 AND #15 (182)
 #17. Limit 16 to last 10 years (164)

•	 Embase
 #1. ‘telemedicine’/exp OR ‘telemedicine’ 40,493
 #2. telemedicine:ab,ti 11,866 
 #3. mhealth:ab,ti 1,917 
 #4. ‘mhealth’/exp 29 
 #5. ‘mhealth’/exp 29 
 #6. ‘telemonitoring’/exp 2,482 
 #7. ‘telemonitoring’:ab,ti 1,870 
 #8. #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 42,008 
 #9. ‘diabetes’/exp 901,403 
 #10. #8 AND #9 2,655 
 #11. patient AND ‘compliance’/exp 7,146 
 #12. ‘patient compliance’/exp 144,311 
 #13. ‘patient compliance’:ab,ti 13,384 
 #14. ‘adherence’:ab,ti 154,343 
 #15. ‘adherence’/exp 61 
 #16. #11 OR #12 OR #13 OR #14 OR #15 266,157 
 #17. #10 AND #16 399 
 #18. #17 AND (2008:py OR 2009:py OR 2010:py OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py 

OR 2016:py OR 2017:py OR 2018:py) 367
 #19. #17 AND (2008:py OR 2009:py OR 2010:py OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py 

OR 2016:py OR 2017:py OR 2018:py) AND [embase]/lim NOT ([embase]/lim AND [medline]/lim) 147

•	 Scopus
 #1 (TITLE-ABS-KEY(“telemedicine”) OR TITLE-ABS-KEY(“telemonitoring”) OR TITLE-ABS-KEY(“mHealth”)) AND 

TITLE-ABS-KEY(“diabetes”) AND (TITLE-ABS-KEY(“adherence”) OR TITLE-ABS-KEY(“patient compli-
ance”)) (358)

 #2 ( TITLE-ABS-KEY ( “telemedicine” ) OR TITLE-ABS-KEY ( “telemonitoring” ) OR TITLE-ABS-KEY ( “mHealth” ) 
) AND TITLE-ABS-KEY ( “diabetes” ) AND ( TITLE-ABS-KEY ( “adherence” ) OR TITLE-ABS-KEY ( “patient 
compliance” ) ) AND ( LIMIT-TO ( PUBYEAR , 2018 ) OR LIMIT-TO ( PUBYEAR , 2017 ) OR LIMIT-TO ( 
PUBYEAR , 2016 ) OR LIMIT-TO ( PUBYEAR , 2015 ) OR LIMIT-TO ( PUBYEAR , 2014 ) OR LIMIT-TO ( 
PUBYEAR , 2013 ) OR LIMIT-TO ( PUBYEAR , 2012 ) OR LIMIT-TO ( PUBYEAR , 2011 ) OR LIMIT-TO ( 
PUBYEAR , 2010 ) OR LIMIT-TO ( PUBYEAR , 2009 ) OR LIMIT-TO ( PUBYEAR , 2008 ) ) (322)

•	 Lilacs
 #1 telemedicine or mHealth or telemonitoring [Palabras] and “patient compliance” OR “medication adherence” 

OR “treatment adherence” [Palabras] and “diabetes” OR “diabetes mellitus” OR “diabetes mellitus, type 2” 
[Palabras] (0)

 #2 telemedicine [Palabras] and patient compliance [Palabras] and diabetes [Palabras] (0)
 #3 telemedicine [Palabras] and adherence [Palabras] and diabetes [Palabras] (0)
 #4 ( telemedicina ) or “TELEMEDICINA” [Palabras] and ( diabetes ) or “DIABETES” [Palabras] and “ADHERENCIA” [] 
                 [Palabras] (1)


