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ABSTRACT

Objectives The usefulness of telemedicine (TM) in type
2 diabetes mellitus (T2DM) has been discussed in recent
years. The aim of this study is to describe patients’
perceptions about TM and to identify preferences on TM
resources, in Spain.

Design An observational, cross-sectional study was
conducted using a structured questionnaire.
Participants 1036 patients with T2DM accepted to
participate in the study (response rate: 68%).

Results Blood glucose values were recorded by 85.9%
of the patients while data such as lifestyle habits

were only recorded by 14.4% of the patients. Previous
experience in TM was reported by 9.8% of the patients,
out of which 70.5% were satisfied with its service and
73.5% considered that the use of TM had optimised their
T2DM management. However, most of these patients
noted aspects to be improved such as user-friendliness
(81.4%), interaction with the medical team (78.4%) and
time required for recording/transferring data (78.4%).
Experienced patients had better perception about TM
usefulness than naive patients for all listed aspects
(p<0.05). Among naive patients, 38.2% expressed

their willingness to participate in TM programmes, but
only 4.7% were invited to do so. Patients considered

that physicians’ (77.5%) and pharmacists’ (75.5%)
encouragement can boost the use of TM.

Conclusions In Spain, nearly 10% of patients with T2DM
have experience with TM and it is well accepted, especially
one based on glucometers. Nevertheless, in order to
promote TM use, easier and time-saving programmes for
patient-physician interaction should be optimised.

INTRODUCTION

In Spain, the prevalence of type two diabetes
mellitus (T2DM) is 13.8% (2010)." T2DM is
one of the most common global metabolic
disorders and its prevalence is expected to
increase in the coming years.” The rise in
patients with T2DM will contribute to an
increase in the need for healthcare.” New
information and communication technol-

Strengths and limitations of this study

» This is one of the few recent studies that evaluate
the prevalence and patient’s preferences about the
use of telemedicine TM in Spain with an important
sample size.

» This study presents a number of limitations inherent
in its observational design, including susceptibility
to bias and confounding, which restrict the ability to
define causality.

» In addition, the results must be interpreted while
keeping in mind that all of the issues evaluated, in-
cluding those related to the patient’s clinical situa-
tion, are always expressed from the patient’s point
of view, which increases the possibility that the is-
sues raised here may have different interpretations.

» Furthermore, snowball technique could lead
to potential sampling bias and low sample
representativeness.

» Nevertheless, the wide sample variability observed
(clinical and sociodemographic) suggests a very
limited bias.

faster and more fluid, and increase patients’
involvement in the self-management of their
disease.” Similarly, they can make exchange
information easier for medical specialists,
avoiding the need for referral and reducing
waiting lists.” Thus, the use of health
telematics to manage these conditions could
improve the quality of healthcare for these
patients. A number of studies support the
use of telemedicine (TM) for chronic disease
management, demonstrating how its use
improves compliance with treatment recom-
mendations, and reduces the time spent per
visit and the generated costs.**

T2DM is one of the chronic diseases
which can benefit the most from TM. The
use of TM contributes to optimisation of
glycaemic control. Thus, patients who use TM

Dr Patricia Rodriguez-Fortinez, ~ ogies (ICTs) can allow the exchange of have shown a greater reduction of glycated
patricia.rodriguez@scren.es data between physicians and patients to be  haemoglobin (HbAlc) levels than those
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receiving usual care.!3 14 Moreover, the use of TM, at least
in specific interventions, helps to optimise improvement
of weight control,'” body mass index,'” blood pressure,'® '’
low-density lipoprotein values,'” '® pain'® and to improve
health-related quality of life."” ' ** At the same time, TM
is a useful tool for reducing the number of visits to the
doctor by patients with T2DM, thereby saving time and
money on commutes.”' ™’

Although the use of TM has shown to have multiple
benefits and policy makers and payers consider it to be
of interest,”* there are factors related to patients’ trust®
and sociodemographic characteristics® thatcan make its
implementation for T2DM management difficult. The
aim of this study is to describe and clarify the current situ-
ation in Spain regarding the use of TM by patients with
T2DM, patients’ perceptions about the benefits of using
TM and their preferences for TM resources.

SUBJECTS AND METHODS

Participants

Patients 218 years of age with T2DM of at least 1year’s
duration were included. Patients from every Spanish
region were selected using snowball sampling tech-
niques.27 The initial participants were recruited from
primary care of the Spanish Healthcare System from a
diverse set of primary care offices. The physicians involved
in the study had at least 2years of clinical experience in
T2DM management.

The population size was estimated assuming maximum
indetermination, with a 99% CI and a 4% precision error
margin. The adult Spanish population for 2015 (37 007
319)*® and T2DM prevalence in Spain (13.8%)" were
considered. This resulted in a final planned sample size
of 1036 patients.

Study design

A descriptive observational study was conducted from
18 April 2016 to 5 August 2016. An ad hoc questionnaire
was designed after literature review about the use of TM
for T2DM management and about patients’ preferences
for TM resources in Spain. A scientific committee of two
expert physicianswasinvolvedin the questionnaire compo-
sition, which consisted of 48 questions divided into four
sections: (1) sociodemographic variables, (2) patientre-
ported clinical variables, (3) matters related to the use
of ICTs and TM resources and (4) patients’ perceptions
about the use of TM. This latter section distinguished
between patients who had reported prior experience
using TM and those who had none (naive). TM was previ-
ously defined as the exchange of medical information to
healthcare professionals via electronic communication.
Open, closed-ended (dichotomous or multichoice) and
5-point Likert-scale questions comprised the survey (see
online supplementary file). The survey was conducted
online and by phone.

Statistical analysis
Statistical analysis was performed using STATA statis-
tical software, V.14. In all statistical tests, p value <0.05

was considered to be statistically significant. No methods
for handling with missing data were applied due to the
high sample size and the small amount of missing data.
Absolute and relative frequencies were calculated for
qualitative variables. Means, SD and percentile distribu-
tions were used to describe quantitative variables. The ¥
test was used for comparing qualitative variables between
groups while quantitative variables were compared using
Student’s t-test or the equivalent method for non-para-
metric variables (Mann-Whitney U test).

In addition, since the technology skills of the elderly
tend to be less developed,” a subanalysis of questions
related to the use of ICTs based on patient’s age (<65vs
>65 years) was performed using the ” test.

For clarity, responses to Likert-scale questions have
been grouped in three categories (clustering the extreme
categories). However, the statistical analysis has been
calculated with the disaggregated data (5-point Likert
scale).

Ethical considerations

All the patients received information relevant to the study
and gave their informed consent to participate. All docu-
ments were coded in order to ensure the confidentiality
of the data. The results of this study will be published by
an open access scientific journal and by a doctoral thesis.

Patient and public involvement

No patients were included in the design and planning
of the study. Including patient and public involvement
(PPI) statements aligns closely with BMJ Open’s values of
transparency and inclusiveness. We hope that including
PPI statements in all articles is the first step of many for
BM]J Open in encouraging patient’s involvement.

RESULTS

Description of the patients

A total number of 1523 patients with T2DM were invited
to participate in the study. Of them, 1036 participants,
representative of all the autonomous communities,
accepted to participate (rate of response: 68%). When
the minimum estimated sample was reached, recruitment
was concluded. The mean age of the patients was 60.3
years, 50.5% were men and the majority resided in urban
areas (table 1). The overwhelming majority of patients
(95.6%) were receiving some type of treatment for their
T2DM, the most common being a combination of oral
antidiabetic drugs (64.2%) (table 2).

Use of ICTs by patients with T2DM

The vast majority of patients reported having access to
ICTs in their homes: mobile or landline phone (97.5%),
internet access (71.6%) and personal computers (PCs)

(67.4%).

Searching for information
Only a 14.3% of the patients searched for information
about their T2DM on the internet frequently or very
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Table 1 Sociodemographic characteristics of the patients with T2DM

Total E N P value NI | P value
(n=1036)  (n=102) (n=934) (Evs N) (n=577) (n=357) (ND vs N)
Age (median (SD)), years 60.3 (15.0) 42.7 (13.5) 62.3 (13.9) <0.001 66.6 (11.9) 55.2(13.9) <0.001
Men (% (n)) 50.5 (523) 58.8(60)  49.6(463) X2 (df=1)=3.14, 44.5(257) 57.7(206) X2 (df=1)=15.28;
p=0.076 p<0.001
Location (% (n))
Rural 23.4 (242) 15.7(16)  242(226) X2 (df=1)=4.38; 26.5(153) 20.4(73) X2 (df=1)=5.21;
Urban 76.6 (794)  84.3 (86) 758 (708)  P=112 735 (424)  79.6(254)  P=0.074
Marital status (n (%))
Single 6.2 (64) 5.9 (6) 6258 X2 4.5 (26) 9032  X?(df=3)=26.47;
Partnership/Married 756 (783)  89.2 (91) 74.1 (692) gj_f;%;}&s“ 716 (413) 782 (79)  P<0.001
Separated/Divorced 6.1 (63) 4.9 (5) 6.2 (58) 6.4 (37) 5.9 (21)
Widowed 12.2(126)  0.0(0) 13.5 (126) 17.5(101)  7.0(25)
Level of education (% (n))
No education 10.2(106)  0.9(1) 11.2(105) X2 16.8 (97) 2.2 (8) X2
Primary school 20.2(209) 3.9 (4) 21.9 (205) (;1;‘3333?0.03; 26.5(153)  14.6 (52) Sjgi’g; 11.91;
High school 39.8(412) 39.2(40)  39.2 (372) 39.7 (229)  40.1(143)
University 29.8(309) 559(57)  26.9 (252) 17.0(98)  43.1 (154)
Employment status (% (n))
Student 0.3 (3) 0.9 (1) 0.2 (2) X2 0.2 (1) 0.3(1) X2
Currently employed 35.8(371) 81.4(83)  30.8(288) (Fig.fg;?o.os; 16.8(97)  53.5 (191) gg%g} 65.38;
Disabled 1.8 (19) 2.9@3) 1.7 (16) 1.2(7) 25(9)
Unemployed 3.9 (41) 2.9 2) 4.1 (38) 2.8 (16) 6.2 (22)
Retired 39.0 (404)  7.8(8) 42.4 (396) 52.5(303)  26.1(93)
Housework 19.1(198)  3.9(4) 20.8 (194) 26.5(153)  11.5 (41)

E, experienced; |, interested in TM; N, naive; NI, not interested in TM; T2DM, type 2 diabetes mellitus; TM, telemedicine.

frequently, 32.3% did so once in a while and 53.4% never
looked for information on internet. The most common
searches were for T2DM-related complications (51.6%),
adverse reactions to treatment (31.1%), characteristics of
new treatments (27.5%), appearance of hypoglycaemia
(21.5%) and changes to the treatment regimen (20.1%).
The devices that were most widely used for searching for
this information were the computer (41.60%), mobile
phone (17.47%) and personal digital assistant (PDA)/
tablet (8.30%).

The most highly valued informational content on
T2DM-related apps were information about medica-
tion (54.4%), dose reminders (47.4%), diet menu plans
(41.0%), calorie calculators (35.4%) and physical activity
metres (34.8%).

Recording blood glucose levels and other variables

The majority of patients (85.9%) recorded their
blood glucose levels. Of the total of patients, the most
commonly used formats for record keeping were paper
(33.6%), glucometer (27.9%), PC (10.3%) and mobile
phone/PDA (4.9%). The results of the subanalysis
according to age showed significant differences. Patients
aged <65 years used digital formats (PC: X* (df=1)=61.64,
p<0.001; mobile phone/PDA: X* (df=1)=33.24, p<0.001;

glucometer: X? (df=1)=15.59; p<0.001) more often than
did patients aged =65 years (figure 1).

Other T2DM-related data, different from blood glucose
levels, were recorded by 14.4% of patients. Of these,
51.0% kept record of their exercise sessions, 45.6% their
calorie intake, 32.2% water intake, 21.4% HbAlc levels
and 20.8% the number of hypoglycaemia episodes. Of
the total patients, the format used to record these data
were paper (6.7%), followed by PC (6.2%), glucometer
(4.9%) and mobile phone/PDA (2.9%). Again, the use
of digital formats was significantly greater among those
who were <65 years of age (PC: X* (df=1)=42.89, p<0.001;
mobile phone/PDA: X2 (df=1)=9.43, p=0.002; glucom-
eter: X* (df=1)=0.53, p=0.463) (figure 1).

The data recorded were shared with the physician by
58.7% of patients, with the nurse (23.3%) and the phar-
macist (5.9%), especially by patients under the age of
65 years (physicians: X? (df=1)=5.20, p=0.023; nurse:
X? (df=1)=0.03, p=0.842; pharmacists: X* (df=1)=13.81,
p<0.001). In addition, 3.0% of the patients shared their
data with other patients.

Use of TM in Spain
Small percentage of participants (9.8%) had experience
with TM. Compared with naive patients, those with TM
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Table 2 Clinical characteristics of the patients with T2DM

Total
(n=1.036)
Time for diagnosis (% (n))

<5years 28.4 (294)

5-10years 37.6 (390)

>10years 33.9 (352)

Time from start of treatment (% (n))

<5years 33.1 (328)

5-10years 31.2 (368)

>10years 29.7 (294)

Missing data 46

Type of T2DM treatment (% (n))

Oral 87.4 (906)
Oral (monotherapy) 4.5 (4)
Oral (combined treatment) 64.2 (582)
Oral (fixed combination) 31.2 (283)

Injectable (insulin) 38.2 (396)
Injectable (monotherapy) 36.87 (146)
Injectable (combined treatment) 63.13 (250)

Treatment adherence (% (n)) 64.00 (663)
T2DM-related health problems (% (n))

Diabetic foot 8.49 (88)

Diabetic retinopathy 14.67 (152)

Diabetic nephropathy 11.39 (118)

Diabetic neuropathy 19.88 (206)

Diabetic heart disease 12.55 (130)

Comorbidities (% (n))
Arterial hypertension 46.81 (485)

Hypercholesterolaemia 41.60 (431)

Hypertriglyceridaemia 25.48 (264)

Obesity 45.46 (471)

Repeated cystitis 12.07 (125)

T2DM, type 2 diabetes mellitus.

experience were significantly younger, had a higher level
of education, were predominantly in active employment
and lived with a partner (table 1). In addition, patients
with insulin treatment had more experience in TM than
those without insulin (17.7% vs 5.0%; X* (df=1)=44.28;
p<0.001).

Among patients who had no experience in TM, 38.2%
expressed a willingness to participate in TM programmes
but only 4.7% had been invited to do so. Subanalysis by
age (<65 vs =265 years) showed that most patients invited
to participate were under age of 65 years (3.2% vs 1.5%;
X* (df=1)=12.56; p<0.001). Comparing patient who
expressed interest in participating and those who did not,
males (table 1) and patients <65 years (60.4% vs 21.9%;
X? (df=1)=142.59; p<0.001) were more interested in TM.

8

The TM resources that were most used by the patients
were SMS/WhatsApp messages (45.1%), telephone calls
(42.9%), glucometres with data transmission (41.2%),
online platform (37.95%), mobile apps (32.4%) and
videoconferences (6.9%) and those with a higher rate of
satisfaction were glucometer (100%), videoconferences
(100%) SMS/WhatsApp (97%) and online platform
(97%).

Perceptions of the benefits of using TM

Patients felt that TM could reduce (quite a bit or a
lot) the number of visits to the doctor (47.7%), nurse
(43.9%), emergency room (39.9%), pharmacy (35.9%)
and the time per visit (43.2%). Compared with naive
patients, the perceptions of patients with prior experi-
ence using TM was significantly more positive: visits to
the doctor (61.8% vs 46.1%; X* (df=4)=14.83; p=0.005),
visits to the nurse (59.8% vs 42.2%; X? (df=4)=15.88;
p=0.003), visits to the emergency room (59.8% vs 37.7%;
X? (df=4)=21.39; p<0.001), visits to the pharmacy (45.1%
vs 34.9%; X? (df=4)=16.13; p=0.003) and time required
for the doctor’s visits (63.7% vs 41.0%; X? (df=4)=38.51;
p<0.001) (figure 2).

The majority of patients thought that TM could improve
(quite a bit or a lot) all proposed aspects related to T2DM
management, except for absences from work (figure 3).
In comparison with naive patients, those with prior TM
experience perceived TM provided greater benefits in
the improvement of: knowledge about the disease (78.4%
vs 60.9%; p=0.001; X2 (df=4)=18.64; p=0.001), knowl-
edge of the consequences of not adhering to treatment
(77.5% vs 54.7%; X* (df=4)=25.47; p<0.001), adherence
to treatment (74.5% vs 54.6%; X* (df=4)=19.76; p=0.001),
observance of dietary recommendations (67.6% vs
55.6%; X* (df=4)=14.38; p=0.006) and physical exercise
recommendations (76.5% vs 53.1%; X? (df=4)=25.47;
p<0.001), glycaemic control (73.5% vs 58.7%; p<0.001;
X* (df=4)=20.15; p<0.001), prevention of hypogly-
caemic episodes (77.5% vs 56.9%; X? (df=4)=22.18;
p<0.001), health-related quality of life (78.4% vs 61.3%;
X? (df=4)=16.36; p=0.003) and the reduction of absences
from work (65.7% vs 33.4%; p<0.001; X* (df=4)=57.62;
p<0.001).

Most patients with TM experience (73.6%) considered
that the use of TM had optimised (quite a bit or a lot) the
management of their T2DM.

Preferences and satisfaction with TM

With regard to their preferences for TM resources, the
majority of patients with experience using TM showed
quite a bit or a lot of interest in online platforms with
content supervised by professionals (70.6%), online
platforms that allow communication with the medical
team (70.6%), mobile apps (70.6%), SMS/WhatsApp
reminders sent by the healthcare centre or pharmacy
(66.7%) and online platforms that allow them to commu-
nicate with other patients with similar health problems
(56.9%) (figure 4).
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according to technology format and age group. *P<0.05 (32 test). PC, personal computer; PDA,personal digital assistant.

The percentage of patients who were satisfied or very
satisfied with the use of TM for the management of their
T2DM was 70.5%, and 72.5% would participate again in
another TM programme.

Improving and promoting TM
Participants who had prior TM experience were asked
about possible improvement features. They indicated that
it would be necessary or very necessary to improve certain
issues, such as explanations about the programmes to
help make them easier to use (81.4%), interaction with
the medical team (78.4%), time required for recording/
transferring data (78.4%), content (76.5%), devices avail-
able (74.5%), access to devices at the healthcare centre
(72.6%), interaction with other patients (62.8%) and app
design (64.7%) (figure 5).

Furthermore, 80.4% of patients would recommend the
use of TM. However, in order to boost its use, they consid-
ered the following issues to be important: support from

= Not at all/little

a health professional or experienced patient (79.4%),
simple instructions (78.4%), recommendations for its use
by the physician (77.5%) or pharmacist (75.5%), avail-
ability of the information thatis recorded (77.5%), recom-
mendations for its use by friends or relatives (69.6%) and
television advertising (58.8%).

DISCUSSION

There is a widespread adoption and use of ICT devices by
Spanish households. In 2016, according to the Spanish
National Statistics Institute, 81.9% of Spanish households
had access to the internet, 96.7% to a mobile phone and
77.1% had a computer or similar device.” These data are
similar to those observed in our study, with the exception
of the availability of computers, which in this case was

67.4%.

Indifferent = Quite a lot/a great deal

47,7%

T 31,6% 20,8%
Visits to the doctor* N Ezee 21,0%
E_ig6%N  186%
T 31,9% 24,1% 43,9%
Visitstothenurse® N [IIINGEEANII 262 N
E e 25 NSSSA
T 37,0% 23,2% 39,9%
Visits to the emergency room* N 23,4%
E 20,6%
T 33,7% 30,4% 35,9%
Visitis to the pharmacy* N 29,6%
E 38,2%
T 32,9% 23,8% 43,2%
Time per visit* N 23,4%
E 27,5%

Figure 2 Distribution of patients according to their perceptions about how telemedicine may reduce the use of healthcare
resources. E, experienced; N, naive; T, total. “P<0.05 ()(2 test; 4 df).
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Indifferent = Quite a lot/a great deal

=
N
E_39%
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20,1%

of the of NOT to
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19,3%

S &%
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24,7%

14,7%

Treatment adherence*

19,4%
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24,4%
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C
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Compliance with physical activity recommendations*

19,3%

21
9% 19,6%
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23,7%

56,8%

26,5%
23,7%
24,2%
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Adequate glycaemic control*

17,

C192% |
9% 22,5%

22,2%
22,2%

Prevention of hypoglycaemias*

19,2%

o 209%
0% 186%

21,9%
22,3%

Adequate weight control*

18,9%

23,2%

22,5%

Better HQoL*

17,2%

o 186% 20,0%
39% 17,6%

19,8% 63,0%

mz—Amz—mz-mz-mz-|mz—mz<|mz—mz -

Reduction of absenteeism*

36,6%
[ <

24,5%

Figure 3 Distribution of patients according to their perceptions about how telemedicine may improve different aspects related
to the management of type 2 diabetes mellitus. E, experienced; HRQoL, health-related quality of life; N, naive; T, total. *P<0.05

(o¢? test; 4 df).

Internet usage by patients to search for informa-
tion about their disease has risen over the last decade,
increasing from 23.9% in 2004°' to 66.9% in 2009.” For
T2DM, a study conducted in 203 patients showed that
28.1% of these patients searched for information on the
internet about their disease.” In contrast, in our study
46.6% of the patients reported to search information on
the internet. In any case, it is apparent that to a greater
or lesser extent, many patients with T2DM are interested
in expanding their knowledge about their condition and
one way to do so is by turning to the internet for infor-
mation. However, in general, quality of the information
about the T2DM available on the internet is poor taken in
account the dissemination of patient-oriented evidence
that rnatters,34 which could induce to follow mistaken
health habits as in other diseases.”

Website supervised by health professionals

Web platform that allows you to communicate
with healthcare professionals

Web platform that allows you to communicate
with other patients with similar health problems

App for mobile devices

® Not at all/little

Another fact to consider when assessing the potential
use of TM for the management of T2DM is the level of
patient’s use of ICTs. A recent study evaluated the rela-
tionship between HbAlc levels and the frequency with
which patients with T2DM record and share their blood
glucose levels with their physician. This study suggested
that higher frequency in the recording of these levels
did not correlate with a significant decrease in HbAlc
levels, but recording and sharing with the physician did.”
In keeping with these findings, 85.9% and 14.4% of the
patients who participated in our study recorded their
blood glucose levels and other T2DM-related values,
respectively. However, the percentage who shared these
data with their doctor was 58.7%. Fuji et al' found that
many patients felt that their doctor already had all the
information necessary for the management of their

Indifferent

® Quite a lot/a great deal

Reminders by SMS or WhatsApp sent from the
healthcare centre or the pharmacy

Figure 4 Patient’s point of view: telemedicine (TM) resource preferences (patients with TM experience).
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Not at all/little Indifferent Quite a lot/a great deal
L T L T 1
Design  5.9% 29.4% 1 64.7%
L
Contents 3.9% 19.6% : 76.5%
Devices in which telemedicine resource.s are 42% 21.6% 1 74.5%
available 1
Explanation about the program to facilitate its use 4,99, 13.7% : 78.4%
Access through technology devices at 30%  23.5% ] 72.5%
the healthcare center 1
1
Interaction with the healthcare team 2.9% 18.6% | 78.4%
. . . . I
Interaction W.Ith' other patients with 6.9% 30.4% I 62.8%
similar health problems
1
Time spent 6.9% 14.7% | 78.4%

Figure 5 Patient’s point of view: items to be improved in telemedicine.

disease, which may explain why many of the patients who
record these data do not share the information. It would
therefore be important to stress how useful recording and
sharing this type of data is and to promote and facilitate
the use of the tools needed in order to do so. This may be
particularly helpful in patients with a recent diagnosis of
T2DM and in patients treated with insulin or oral antidi-
abetic drugs.

With regard to the clinical benefits of TM use, two
recent meta-analyses have shown that, compared with
usual care, TM helps to optimise glycaemic control by
lowering HbAlc levels." '

For all that, beyond the objective results, adherence to
this type of programme may be conditioned by patients’
perceptions about the utility of TM. In this respect,
consistent with our results, a European study conducted
with >2000 patients in nine countries suggested that
patients perceived TM to be a useful tool for improving
management of their disease by saving time in unneces-
sary commutes.”” In young patients, where hospital atten-
dance may be hampered by working time constraints,
TM may be particularly advantageous. With regard to
TM resources, Faruque et al found that TM programmes
that used online platforms and text messages that allowed
patient-physician communication were significantly more
effective at glycaemic control (HbAlc levels) by allowing
treatment to be adjusted.” This was one of the types
of platform that aroused most interest in the patients
surveyed in our study. These results are in line with the
results obtained in a qualitative study that evaluated the
implementation of a TM programme for patients with
T2DM, which found that interaction with the physician
was highly valued by the patients.”

The level of satisfaction with TM that was observed in
our study is comparable to that seen in previous studies.

In one of these, the level of satisfaction of patients who
had participated in TM programmes conducted in six
health centres in the Albacete healthcare region, was
high or very high in 96% of cases.”” Similarly, another
study found that patients’ acceptance was 5.8 (IQR 5.2-6)
on a scale from 1 to 6.%

Despite the high level of satisfaction reported in our
study, the majority of the patients indicated that in order
to promote TM use, some aspects such as providing
programmes with simple instructions, quickly record
and transfer data and the availability of the information
recorded should be improved. In line with these results,
Koopman et alalso identified the demand for simple strat-
egies that are technically stable and easily adapted to daily
routines.” Similarly, availability of the data recorded is in
high demand by patients who record their disease-related
data.*”’

The profile of patients who are interested in partici-
pating in TM programmes is that of a middle-aged male
patient, who is in a partnership, has a higher education
and is in active employment. From an economic point of
view, it has been suggested that the benefit of TM inter-
ventions is especially relevant to patients who reside in
areas that are far from their healthcare centre™ ** and
who are typically elderly. However, whereas older patients
are less accustomed to recording information using
digital formats, investment in especially simple and/
or automated technological resources together with
greater training in their use could contribute to improve
the willingness of elderly patients to participate in TM
programmes.

Finally, the study data reveal how low the implementa-
tion and promotion of the use of TM for the management
of T2DM are in Spain. In this sense, physicians and phar-
macists would have a very important role in promoting its
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use and identifying which TM resources are best for each
patient.

This study shows limitations inherentin its observational
design, including susceptibility to bias and confounding,
which restrict the ability to define causality." In addition,
the results must be interpreted while keeping in mind
that all of the issues evaluated, including those related to
the patient’s clinical situation, are always expressed from
the patient’s point of view, which increases the possibility
that the issues raised here may have different interpre-
tations. Furthermore, snowball technique could lead to
potential sampling bias and low sample representative-
ness. Nevertheless, the wide sample variability observed
(clinical and sociodemographic) suggests a limited bias.

CONCLUSION

In Spain, nearly 10% of patients with T2DM have experi-
ence with TM and it is well accepted, especially the one
based on glucometers. Although the use of TM has
been found to offer numerous benefits in the manage-
ment of T2DM, its implementation and promotion is
scant, especially among the elderly. Simple resources,
allowing treatment-related data to be recorded as well as
providing hygiene and nutrition tips, enabling the adjust-
ment of treatment and the exchange of information with
the medical team, stand out as the most suitable for the
management of T2DM.
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