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Abstract: mHealth is an expanding field of research and experimentation, concerned with the potentalities

of mobile applications as tools to enhance patients’ abilities in the management of chronic conditions.

We present a systematic review of mHealth applications available on the Italian market and for the Italian

speakers in order to assess their reported usability and functions. The review shows that there are rather few

products on offer and the ones that are available display weak educational components, do not seem to be

based on solid theoretical models of behavior change or decision making, and do not seem to be intended as

devices to be integrated in the ecology of the doctor-patient relationship.
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Introduction

Research on so called mHealth systems is rapidly
developing, keeping pace with the speed at which
technologies evolve and offer new instruments to perform
all sorts of different actions (1,2). The area of chronic care
is particularly interested in these new systems because
of the characteristics of so called ‘non-communicable
diseases’, which are closely correlated with risk factors
such as smoking, alcohol abuse, unhealthy eating habits
and sedentary lifestyle (3). Indeed, one of the hardest
challenges for chronic care clinicians is the achievement
of patient adherence to treatment and to healthy lifestyles.
The problem with adherence is that it involves permanent
behavior change (e.g., healthy lifestyles), something that
is particularly difficult in the long term. It may be quite
easy to perform a certain new behavior episodically; more
difficult is to turn it into a permanent habit (4).

Due to this difficulty, the potentialities of technology
as tools to support behavior change have been studied

© mHealth. All rights reserved.

mhealth.amegroups.com

intensely in the past twenty years. With regard to chronic
conditions in general, and diabetes in particular, the field
of mHealth seems to offer promising solutions to facilitate
various operations, such as: the collection of data regarding
clinical parameters, the collection of information regarding
habits and lifestyles, the sharing of information with
clinicians or relevant others, making decisions, etc. (5).
These possibilities cannot be underestimated. First, almost
everybody nowadays owns a smartphone and carries it
along everywhere; secondly, studies have shown the force
of simple triggers on behavior change (6). In this context,
the emerging field of positive technology is particularly
relevant, i.e., “the scientific and applied approach to the
use of technology for improving the quality of our personal
experience through its structuring, augmentation, and/
or replacement” (7). This new discipline is proposing
insights into exactly which features of technological
devices can impact positively on people’s behaviors and
how these features can be integrated into instruments
that are simultaneously usable, effective and tailored on
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the needs of specific target groups (7-9). Scholars have
argued convincingly in favor of systems that are “context
and situation aware”, i.e., able to take into account also
the social and cognitive biases that individuals are subject
to (10). These studies argue that technological devices
are more likely to impact on behavior change when they
are part of an integrated system that ‘nudges’ individuals
towards certain behaviors, taking into consideration the
larger context they are part of (11). Based on these studies,
we assume that mHealth devices have a better chance of
achieving the goal of supporting patient behavior change
and self-management, when they are integrated in the
ecology of the doctor-patient relationship and when they
‘suggest’ actions that are seamlessly woven into the pattern
of patients’ everyday life (12).

In spite of being acknowledged as positive technology
tools, the potential of mHealth devices as facilitators of
permanent behavior change instead of mere channels
for data or information exchange is yet controversial.
Indeed, there is still lack of studies in which apps have
been rigorously tested and it is not clear whether the ones
currently on the market have been designed with the
collaboration of clinicians, nor if they are based on reliable
theoretical models regarding behavior change or decision
making (5,13).

The main aim of this contribution is to present a review
of the current offer of mHealth devices for diabetes support
for the Italian-speaking public. The reason for focusing
on this segment is that the review is a preparatory step
towards the development and test of a mobile application to
support diabetes patients in the context of a research project
currently ongoing at Catholic University in Milan (Italy).
The relevance of an app to support patient engagement
and adherence to therapy and healthy behaviors is also
explained by a recent report issued by the Italian Medicines
Agency (AIFA), which shows that adherence to treatment
and to healthy behaviors is far from optimal (14). Moreover,
testing the app in the Italian context is considered as a
first step towards an extension of the device also to other
contexts. Finally, while there are some international reviews
of research articles and reviews of mobile apps that discuss
the role of technologies in diabetes self-management, to
our knowledge there are no similar reviews for the Italian
context. With respect to the review of research articles,
the literature reveals a lack of data regarding Italy. When
selecting articles on PubMed and Web of Science (keywords:
diabetes AND Italy OR Italian AND app OR application;
diabetes AND mobile AND Italy OR Italian), we did not
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obtain any positive results. We identified only five articles
with Italian data, which were not studies on mobile apps
(15,16), or studies that include interventions with type 2
diabetes patients (17-19).

Based on this review, we performed also a review of the
apps on the Italian market. We are particularly interested to
answer the following questions: how many apps are there?;
what kind?; which functions do they have?; and especially,
given the relevance of self-management and education
oriented functionalities, how do these apps integrate these
components?

Methods
Search criteria

For our review, we searched the apps available for the
Italian-speaking public, downloaded and tested them. Apps
were identified by one of the authors (MG Rossi) through
a search in the Google Play Store (GPS) (for the Android
mobile operating system) and Apple App Store (AAS) (for
the IOS mobile operating system) during October 2015.
We considered the first 20 entries on both stores for each
of the following Italian keywords: “diabete” (diabetes),
“diabete glicemia” (diabetes glycemia), “diabete educazione”
(diabetes education), “diabete sport” (diabetes sport),
“diabete movimento” (diabetes exercise), “diabete dieta”
(diabetes diet), “diabete alimentazione” (diabetes nutrition).

We selected the apps using the following criteria.

Inclusion criteria:

()  Apps that have Italian-language user interfaces;

(II)  Apps used for blood glucose monitoring;

(IIT) Apps designed to be used primarily by patients
(whether with or without the intervention of health
care professionals, such as doctors, nurses, etc.);

(IV) Apps designed (also) for patients with type 2
diabetes.

Exclusion criteria:

(I)  Apps that have non-Italian user interfaces;

(II) Apps designed to be used by doctors and/or other
care professionals;

(IIT) Apps that are not primarily designed for diabetes
self-management (e.g., recipe apps; sport apps, such
as pedometers);

(IV) Apps that are not specifically designed for diabetes;

(V) Duplicated apps;

(VI) Paid apps;

(VII) Apps provided by healthcare facilities requiring login.
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Rejected apps =180

GPS =120
No Italian =81

Selected apps =213

GPS =140

AAS =73

No diabetes self-management =15
App requiring login =3
Paid =18
Not available =2
Impossible to test =1

AAS =60
No Italian =15

Y

Y

No diabetes self-management =10
App requiring login =3
Other =9
Paid =21
Not available =1
Impossible to test =1

Eligible apps =33

GPS =20
AAS =13

Eliminate duplicate =16

GPS =10
AAS =6 (3 in common with
GPS selection)

Y

Y

Final selection =17

GPS =10
AAS =7

Figure 1 App selection process and result.

As discussed elsewhere, we have considered 140 apps on
the GPS and 73 apps on the AAS (20). The smaller number
of apps considered for IOS users probably depends on
different inclusion criteria adopted by the two stores. Of the
180 rejected apps, 53.5% do not have an Italian-language
user interface (67% for Android category and 25% for I0S
category), 21.7% are paid apps (15% for Android category
and 35% for IOS category) and 13.9% are not apps
designed for the task of diabetes self-management (12.5%
for Android category and 16.7% for 10S category). The
total number of eligible apps is 20 for the GPS and 13 for
the AAS; of which 16 are duplicate apps and have thus been
left out. Overall, the final selection is of 17 apps (of which
just 3 apps are available on both stores) [this description
has appeared in the Letter to the Editor on the Fournal
of Diabetes Science and Technology, in which it was used to
briefly discuss the limited educational functions of mHealth
devices for people with diabetes in Italy (20)]. Figure I
shows the details of this selection for both stores.

The test

Testing protocol
Both authors of this study installed the apps and uploaded
real life glycemic profiles for one month. The profiles do
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not correspond to the parameters of a single individual,
but have been prepared in collaboration with an expert
clinician. Finally, the authors observed the apps’ responses
by focusing on both verbal and visual dimensions.

Assessment criteria

We analyzed the reported usability and functions of the 17
selected apps. Specifically, we analyzed apps with respect
to their educational level, since empirical evidence and
clinical guidelines stress the relevance of education for the
improvement of diabetes self-management, a mediator of
adherence. In considering which of the apps’ functionalities
to include in the category ‘educational’, we have decided
to include those functions designated to offer information
aimed at improving self-awareness and autonomy of patients
regarding their disease. We have taken into account at
least three different and complex dimensions: information
giving, supporting critical thinking and developing practical
skills (21-23). We have regarded education as a composite
category and we have analyzed apps with reference to the
following six sub-categories:

(I) Decision support: functions aimed at providing a
feedback or a suggestion on medication dosage,
food dosage, and so on.

(II) Messages: verbal messages used as alerts or
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Data entry and sharing

Exercise
Diet

Medication
= No

Blood pressure
HYes

Weight

Notes

Export/data sharing

Figure 2 Results for data entry and sharing in the Google Play
Store and Apple App Store.

Education

Messages
Contents

) . 5 No
Visual aids

HYes

Goal setting
Social

Figure 3 Results for education in the Google Play Store and Apple
App Store.

our review include the possibility to share ideas, doubts
and information on Twitter, Facebook and Google Plus.
Forums for discussion are not available for Italian speakers.
And finally, just two apps (11.8%) feature the content
function.

Discussion

International reviews have already underlined the lack of
educational functions in the majority of mobile applications
(24-26). In the same vein, also our review confirms
this result for Italy. However, our review is different
with respect to the method used for the analysis of the
educational functions. As we mentioned above (section
“Assessment criteria”), we considered six sub-categories for
the conceptualization of what is an ‘educational component’.
Following this conceptualization, the functionalities
included in this category are the ones that support critical
thinking by providing information as a trigger for action,
as in the case of messages or decision support. When
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All readings
Allveadings | L1111
45% in goal range
Breakfast
8 readings | m! |
88% in goal range
Lunch | i
8 readings | | I H‘l | I
50% in goal range
Dinner [ 1
8 readings I | | “ |

Figure 4 A diagram example from the app “bant—a diabetes app
for the ePatient” (AAS).

patients use, for example, a calculator to know the number
of calories or carbohydrates, they can critically use this
information to improve their self-management abilities. In
the same vein, social communities might represent useful
instruments to support forms of active learning; however,
apps tested for this review do not allow this opportunity for
Italian patients (if there are forums or web-sites linked to
the apps, they are in English).

These considerations can be extended to other functions,
related to both the verbal and the visual dimension of
education. The case of visual aids is a very interesting
example. As mentioned previously, 94.1% (16/17 apps) of
the apps feature this function. However, from an educational
point of view, the different visual choices (graphs, diagrams,
statistics and tables) do not have the same value. Compare
the three examples extracted from our reviewed apps
(Figures 4-6). The diagram (Figure 4), the table with
statistics (Figure 5) and the graphs (Figure 6) should
represent, more or less, the same data (in most cases, data
regard the values of blood glucose monitoring). However,
the diagram (Figure 4) and the second graph (Figure 6B)
seem to have a stronger education power: in these two cases,
patients immediately see, interpret and know where their
values are compared to where their values ought to be. On
the contrary, other visual aids (e.g., statistics) do not seem
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as easy to understand and to interpret (27-30).

Finally, we also observed the linguistic structure of the
messages used by the apps. We observed the messages
aimed at providing information, along with messages aimed

iPod 4:49 PM - 4
7Days 14Days 30Days 90Days Custom

Standard-  Total

Glucose Deviation  Tests

Average

All Results 127.6 114.3 92
It

Pre-Breakfast 105.2 63.6

Post-Breakfast 153.8 7 148.8
Pre-Lunch 125.2 132.5
Post-Lunch V V
Pre-Dinner

Post-Dinner

Figure 5 A statistics example from the app “iBGStar mg/dL
Diabetes Manager” (AAS).

Glacosio (mg/dl)
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at improving self-awareness and autonomy of patients.
While we believe that it is possible to use messages also in
the latter sense, all messages evaluated are used to provide
alerts or reminders. Our hypothesis is that this limited
use of the verbal component might be due to a lack of
theoretical models: in most cases, apps seem to be designed
without reference to a clear theoretical and comprehensive
model on how communication works. Scholars have
already pointed out the lack of theoretical models
regarding behavior change or decision making behind the
development of most mHealth devices (10,31). Here we are
stressing an even more specific lack of theoretical models
regarding verbal communication for the construction of
apps’ messages and contents.

Conclusions

The present review has some limitations, the most relevant
being the fact that we were not able to test the paid
apps, which are likely to feature more and more complex
functionalities than the free ones.

However, even the fact that the free apps display such
limited educational functionalities can be considered as
a significant result. If it is true that diabetes is a disease
affecting more seriously low-income levels of society
worldwide, the tools to favor self-management and

12:30 PM

Today

Breakfast Lunch Dinner

1 49 mg/dl

Bedtime

12PM

mg/di
B

Readings

Figure 6 Two different graphs from two tested apps. (A) A graph example from the app “Easy Diabetes” (GPS); (B) a graph example from

the app “bant—a diabetes app for the ePatient” (AAS).
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adherence should be available to the large public for free.
For the specific case of the Italian market, the scarce offer
of products might be partly explained by the still low digital
literacy of the Italian public, in particular the over-65
users (32), which does not provide a sufficiently interesting
market for developers or distributors of mHealth devices
for patients. However, the consideration of the educational
functionalities as mere instruments for the transmission
of information suggests that app developers did not
take into account more comprehensive conceptions of
education, which include the ability to process and interpret
information, allowing users to then act upon it.

More interdisciplinary studies seem necessary to reach
this ambitious goal. In order to have apps with a stronger
impact on users’ critical thinking skills as is requested
for the aim of self-management, the design of mHealth
devices should be based on solid theoretical models of
education and communication. For this purpose, we are
designing a new mobile app for diabetes patients by making
extensive use of a cognitive-argumentative model of verbal
communication (20,33). Based on this model’s theoretical
assumptions, we are designing messages with different
forms and functions, e.g., messages with an informative
function, persuasive function, empowering function, and so
on. Finally, our project is devoted to fill the gap in current
research on mHealth for diabetes. In conjunction with the
lack of solid results from international intervention studies
on the efficacy of these devices on permanent behavior
change, we have no results about intervention studies for
Italy. For this purpose, we will verify the efficacy of the
aforementioned model underlying our mHealth device
by testing the app with type 2 diabetes patients in two
hospitals in Italy. We will assess our mHealth intervention
by verifying the improvement of patients’ awareness of
their disease, self-management abilities (e.g., monitoring
of HbAlc, correct performance of self-monitoring) and
certainly app usability.

Further interventions are needed to collect data that will
support the design of validated evidence-based educational
functions for mHealth devices.
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