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ABSTRACT:

Background and objective: one of the groups that can benefit most from healthcare applications, are cancer patients. However, not
all applications have a sufficient level of evidence. Our objective is to analyze the characteristics of mobile healthcare applications
for cancer patients and know the reliability of their information.

Material and methods: a descriptive observational study of mobile apps targeting cancer patients. In November 2014, we
searched mobile applications for cancer patients in the App Store (iOS) and Google Play (Android), using the terms “cancer”
and “oncology” (English and/or Spanish languages). Applications were downloaded and evaluated. We registered their general
characteristics (classification of cancer, last date of actualization, language and others) and their purpose (whether were
informative, diagnostic, or preventive purposes) on an Excel’ chart. The analysis was completed with an internet search to analyze
their scientific evidence.

Results: one hundred and sixty six applications were downloaded. 23.5% were destined for breast cancer. 52.4% upgraded their
software in the last year. 98.2 % were in English. Most of the applications had more than one purpose. The most frequent were
informative (39.8%), diagnostic (38.6%) and preventive (28.3%). 50.6% presented sufficient scientific evidence.

Conclusions: there are many benefits that are expected from these applications. However, we detected a lack of validity of the
information, as well as lack of update of the data. To prevent these apps from becoming a safety problem rather than a useful tool
for patients, regulation should be put in place.
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Fundamento y objetivo: uno de los grupos que més se pueden beneficiar de las aplicaciones en salud son los pacientes con cncer.
Sin embargo, no todas tienen un nivel de evidencia suficiente. El objetivo es analizar las caracteristicas de las aplicaciones méviles
destinadas a los pacientes con cdncer y conocer la fiabilidad de su informacién.

Material y métodos: estudio observacional descriptivo de las aplicaciones moviles destinadas a los pacientes con céncer. En
noviembre de 2014 se realizé una btisqueda en los sistemas operativos App Store (iOS) y Google Play (Android), utilizando los
términos “cancer” y “oncology” (idiomas inglés y/o espafiol), se descargaron y evaluaron. En una tabla Excel” se registraron sus
caracteristicas generales (tipo de cdncer, fecha de tltima actualizacién e idioma, entre otras) y finalidad (informativa, diagnéstica
y preventiva, entre otras). El andlisis se completé con una btisqueda en internet para analizar su evidencia cientifica.

Resultados: se descargaron 166 aplicaciones. E123,5% estaban destinadas al cdncer de mama. EI 52,4% actualizaron el software en
el tltimo afio. E198,2% estaban en inglés. La mayoria tenian mas de una finalidad. Las mas frecuentes fueron: informativa (39,8%),
diagndstica (38,6%) y preventiva (28,3%). E1 50,6% presentaban una evidencia cientifica suficiente.

Conclusiones: son muchos los beneficios que se esperan de estas aplicaciones. Sin embargo, se ha detectado una falta de validez de
la informacién, asf como falta de actualizacién de los datos. Para evitar que se conviertan en un problema de seguridad en lugar de
una ayuda para el paciente, es necesaria su regulacion.

PALABRAS CLAVE: Aplicaciones, Smartphone , Céncer, Seguro, Efectivo.

INTRODUCTION

In recent years we have witnessed an increasing development in new technologies; mobile phones, and

particularly Smartphones, have become an essential tool in daily life "***> . According to the National
Observatory for Telecommunication and Information Society, it is estimated that 53.7% of the > 15-year-old
Spanish population have a Smartphone, and 39.6% of the overall population have accessed internet through
their mobile phone as an information source during the last three months 0o£ 2013 ¢ 'The health area has also
experienced an important change in the way in which information is accessed. Internet has become a tool

used for reference both by healthcare professionals and patients”. The concept of mHealth (mobile health)

has appeared within this context. The WHO Global Observatory for Electronic Health defines mHealth as

those medical and public health practices supported by mobile devices®.

Applications (apps) are one of the main tools in Smartphones 7 , and those devoted to health promotion

11,9

and self-care are considered highly useful . Those mHealth apps for patients were created with the objective

of becoming a guide for disease management, and to allow remote monitoring by healthcare professionals
19 However, these apps can be targeted to a very heterogeneous population. One of the groups that can
benefit most from these apps are cancer patients. Continuous developments in this area are leading to higher
survival rates, and cancer patients have become chronic patients 1 Thus, on 2012 in Spain, the prevalence
rate at S years was 1,467.6 cases per each 100,000 inhabitants ''. On the other hand, the majority of the
new drugs developed have oral administration, and even though they provide higher safety, autonomy, and
quality of life,, these are considered high-risk medications due to the potential mistakes associated with their

use (dosing, lack of treatment compliance, etc.) '>. Besides, due to the inherent characteristics of the oral way
of administration, there has been an increase in the responsibility of patients regarding their therapy, because
they have become ultimately responsible for its administration. All this, associated with therapy complexity
and the numerous questions faced by cancer patients during their treatment, has led to an increasing search
for information on-line and in apps .

On the other hand, the fast technological advance and development of these apps leads us to these
questions: Are these apps a truthful and confirmed source of information? Are these apps reliable? Not all
of them have been prepared by healthcare professionals, which generates a certain level of uncertainty about
their contents and the risk entailed for patients 2791314 Begides, due to the high variety of apps available, it is
difficult to know which will be most adequate for each patient, and the best way to use it so that it will really be

effective '°. Healthcare professionals could play an essential role not only for the review or verification of the
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contents of these apps, but also for their prescription to the most adequate patient, and the recommendation
of those most reliable.

For all the above, the objective of this study is to analyze the characteristics of Smartphone applications
for cancer patients. There was an assessment of their objective, year of update, type of cancer, cost, and their
developers.

MATERIALS AND METHODS

An observational descriptive study of all Smartphone applications associated with cancer and targeted to
patients and/or their relatives or carers.

On November, 2014, a search was conducted in the App Store (iOS) and Google Play (Android) operating
systems, within the categories “medicine” and “health and physical fitness” or “wellbeing”: the terms “cancer”
and “oncology” were used for the search in the main search engine. Only those apps for patients and/or
relatives and carers were selected, and only those in English and/or Spanish. All apps targeted at smoking
cessation were excluded, as well as those with no specific target patient.

On a first step, all available information within the platform was analyzed, and only those apps which met
the criteria previously indicated were downloaded and evaluated, regardless of cost. The iOS applications
were downloaded to an iphone 4s, and Smartphone apps were downloaded to a Samsung Galaxy S2.

An Excel® chart was designed for data extraction, where the general characteristics of these apps were
registered: name, operative system, date of the last update, cost, category, language, and target type of cancer.
Any piece of data which could provide information about their quality was also included.

Subsequently, their contents were classified based on their objective, within the following categories:
overall information, diagnosis, prevention, calendar, treatment registration, disease evolution status,
symptoms for disease follow-up, and others. The analysis was completed with a search in the developer web
pages, in order to analyze their contents. It was considered that qualified professionals had been involved
in the apps contents if these had been developed by healthcare organizations: scientific foundations and
societies, universities, healthcare administrations and hospitals.

Data were analyzed by two independent researchers with experience in the oncohematology area, as well
as in healthcare technology management. Data analysis was conducted using the SPSS” statistical program,
version 18.0, through descriptive statistics. Cohen’s Kappa test was conducted in order to guarantee the
reliability of those data analyzed by 2 independent observers.

RESULTS

After analyzing the information available in the platform, 4 apps were excluded due to lack of knowledge of
their target patient; and 166 apps in total were downloaded, associated with cancer and targeted to patients.
Out of these, 75 were available in Android, 59 in iOS, and 32 in both platforms. The initial characteristics
of the apps analyzed appear in table 1.
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TABLE 1
Initial Characteristics of Apps

Table 1. Initial Characteristics of Apps

Characteristics n Proportion
Platform

Android 75 45.2%
10S 59 35.5%
Android/iOS 32 19.3%
Cost

No 146 88.0%
Yes 20 12.0%
Category

Medicine 84 50.6%
Health and Wellbeing (Android) 17 10.2%
Health and Physical Fitness (i0S) 65 39.2%
Date of Last Update

2009 4 2.4%
2010 7 4.2%
2011 21 12.7%
2012 19 11.4%
2013 28 16.9%
2014 87 52.4%
Developed by healthcare organizations

No 72 43.4%
Not specified 13 7.8%

Yes 31 48.8%
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TABLE 2.
Allocation of Apps based on type of cancer

Table 2. Allocation of Apps based on type of cancer

Type of Tumour n Proportion
Overall cancer 68 41.0%
Breast 39 23.5%
Skin 15 9.0%
Prostate 6 3.6%
Gynecological 6 3.6%
Lung 5 3.0%
Testicle 4 2.4%
Head and Neck 4 2.4%
Hematological 3 1.8%
Renal 2 1.2%
Central Nervous System 2 1.2%
Oesophagus 2 1.2%
Pancreas 2 1.2%
Liver 2 1.2%
Paediatric 2 1.2%
Bladder 1 0.6%
Gl 1 0.6%
Colorectal 1 0.6%

Thyroid 1 0.6%
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Characteristics of apps:

Out of all the 166 apps, 84 (50.6%) were downloaded within the Medicine category. Regarding their cost,
only 20 required payment, with a mean cost of 2.15€ (SD: 1.73€). In terms of type of cancer, the apps were
targeted at overall cancer, or for different tumours specifically. Based on type of cancer, the majority were for
breast cancer (23.5%), followed by skin cancer (9%). Table 2 shows the allocation of apps based on type of
cancer. Regarding their date of update, 52.4% had updated their software within the past year. In terms of
language, 98.2% of the apps downloaded were in English, 1.8% in Spanish, and 15.1% in both languages.

Contents of the apps:

The majority of apps had more than one purpose. The most frequent were informative (39.8%), diagnostic

(38.6%) and preventive (28.3%).

o Out of those 66 (39.8%) apps which provided overall information about cancer, among other
purposes, 42 (63.6%) were centred in general information about antineoplastic agents.

o Out of those apps focused on diagnosis, 20 (31.3%) were targeted to breast cancer patients, and 14
(21.9%) to skin cancer. Of those targeted to breast cancer patients, 12 (18.8%) informed about how
to conduct a breast examination, or included reminders to conduct them. The apps focused on skin
cancer included images or tools to capture photos allowing to analyze pigmented skin lesions.

o 47 (28.3%) apps were targeted to cancer prevention, through education and information, by
promotinga change oflifestyle through physical exercise, diet modification, and other basic measures.
Out of these, 21 (44.7%) were targeted to cancer in general, and only 2 (4.3%) were focused on skin
cancer.

o Regardingthe rest of purposes, 16 (9.6%) apps acted like calendars to provide information associated
with the management of tests, appointments, treatment schedule, etc. 10 (6%) were targeted to
registration and follow-up of treatments and adverse effects, in order to allow a close follow-up
of said treatments. In terms of other purposes, 9 (5.4%) apps were targeted to emotional support
for patients, through personal experiences, music, etc. A lower proportion of apps, 8 (4.8%), were
dictionaries for cancer terms. Regarding the estimation of the risk of cancer, 4 (2.4%) apps were
found for breast, lung, prostate, and overall cancer; through personalized information, it was possible
to calculate the risk of developing cancer in the future.

A 48.8% of the apps had been developed by healthcare organizations. In terms of their developer, 38.6%
were scientific foundations, 10.8% had been developed by scientific societies, 10.8% by hospitals, and 7.2%
by the pharmaceutical companies, among others.

The Cohen’s Kappa Test used to guarantee the results of the analyzed data had a score of 1, with a 100%

level of concordance.

DiscussIioN

Smartphones, and specifically apps, have represented a major advance in the area of Medicine in recent

years, with a great impact on search methods and access to information 715 There are currently over 40,000
mHealth apps available in the “app store” and their use in clinical practice is increasing, particularly those

apps targeted to healthcare . Thanks to a study by the Institute for Healthcare Informatics (IMS health)



RoBERTO COLLADO—BOBRELL, ET AL. SMARTPHONE APPLICATIONS FOR CANCER PATIENTS; WHAT WE KNOW ABOUT TH...

consultancy firm, we know that only 16,000 of all these apps had a certain value for being used in health-
related topics 8 These mHealtch apps have been the object of studies because of their potential application in

numerous medical areas, including cancer 101516 {owever, there is limited evidence from studies analyzing

the contents of apps targeted at cancer patients 3,

The present study, where 166 apps targeted to cancer patients have been analyzed, highlights the high
number of apps designed for breast cancer patients, which represent almost a fourth of the total. On the
other hand, prostate and lung cancer represented 3.6% each and 0.6% are for colorectal cancer. However,
these data are not representative of the real population. In a report prepared by Globocan, the most frequent
types of cancer in Spain on 2012, according to total number of cases, were breast and colorectal in women,

prostate and lung in men, and colorectal and prostate in both genders 7 The level of update of these apps
is undoubtedly one of the factors which might create more concern. Apps are created, but no maintenance
is conducted in a major proportion of them. In our study, we have found that only half of the apps had
been updated during the past year, while in 30% the last update had been conducted over 2 years ago. A
condition in constant evolution like cancer requires continuous updates. Only in Spain, 9 new treatments
were authorized during 2012 in the area of oncohematology '®. We have also found apps about breast
cancer with obsolete contents, regardless of being validated by medical professionals. As an example, we can
highlight that in some of them there is no mention of the new classifications based on the HER-2 receptor,
and not even of hormonal receptors.

Regarding language, the low number of apps in Spanish is noticeable. Only 15.1% of apps were in Spanish.
This could mean an access problem for the almost 500 million of Spanish-speaking people throughout the
world ¥

In this study, it was observed that the majority of apps were targeted to increasing the overall awareness
of cancer. Only 26 (15,7%) apps provided individual self-monitoring tools, either through diaries or records
for follow- up of adverse effects, treatment, etc. For some years now, self-monitoring tools using mobile
phones have demonstrated efficacy in different conditions ' . Weaver e /. showed that a telemedicine
system recording adverse effects through a mobile phone, and providing advice about toxicity management,
was useful to increase patient safety *°. A bibliographic review demonstrated that interventions through
mobile phones in terms of reminders and text messages can help to improve health outcomes?' . Thanks to
telemedicine, it has been observed that there is a higher involvement of patients through higher attendance
to doctor appointments and a better physician-patient communication. Benefits in health have also been
observed, through changes in behaviour, better treatment compliance, and an improvement in disease

control "7?%%3 However, in a review by Bender ez 4l., it was observed that only 17.2% of apps provided tools
for self-care, prevention or detection, which is a rate very similar to the one observed in our study (1).
Finally, our study shows an alarminglack of involvement by qualified professionals in the contents of apps,
because only 48.8% had been developed by healthcare organizations (scientific foundations and societies,
universities, healthcare administrations and hospitals), which could entail a risk for patient safety. Only half
of the apps could be considered to be supported by a scientific basis. Over a third part of these were associated
with scientific foundations, and in a lower rate with hospitals and scientific societies. These results obtained

were consistent with the bibliography available "*. Pandey ez 4., in an analysis of apps associated with cancer,
observed that only 55.8% of these apps provided scientifically validated data, and there was a difference in
scientific validity between those targeted at healthcare professionals and those targeted to patients’. Various
studies have warned about the lack of professional involvement and evidence in the development of apps,

increasing the concern about their contents, and potentially endangering patient safety L2215 Yolf et al.,

in a study about apps for melanoma detection, found in 3 of each 4 apps a wrong classification for 30% of

melanomas. These apps, not subject to medical supervision, could lead to a delay in melanoma diagnosis 24



FArRMACIA HOSPITALARIA, 2016, 40(1), ENERO-FEBRERO, ISSN: 1130-6343 / 2171-8695

All the potential that apps might have for healthcare is set against the lack of involvement by qualified
professionals. Just like medications and healthcare products have a regulatory setting, there should be
legislation for health apps. The FDA, a pioneer in apps regulation, prepared guidelines in 2013 with

recommendations to guarantee their quality 25 On the other hand, there is no framework in Spain to
regulate the contents of these apps. However, the European 93/42/CEE rule regarding healthcare products
determines that computer programs designed by their manufacturer for specific objectives of diagnosis and/
or therapy, and which are involved in their good performance, targeted by their manufacturer for use in
human beings with objectives of diagnosis, prevention, monitoring, treatment, or relief of a disease, should

be regarded as healthcare products 26 Therefore, according to this rule, an app meeting these criteria could be
considered a Type I healthcare product. In this case, the manufacturers should declare the CE mark without
any intervention by a reported agency. The European Commission prepared the MEDDEYV 2.1/6 guidelines,
which help developers to determine through an algorithm if said ruling is applicable to their apps 27 Forall
the above, an app would deserve to be considered a healthcare product if clinical information was processed
through algorithms.

Even though in Spain there is no regulatory framework as such, similar initiatives have been conducted
in the regions of Andalusia and Catalonia. Besides, some certifying entities grant seals of quality, such as

the British NHS (National Health Service) ** and the “Calidad App Salud” (Health App Quality) by the

Healthcare Quality Agency of Andalusia® . In order to be considered safe and high quality, according to
the Healthcare Quality Agency of Andalusia, any app must follow a series of recommendations focused
on the following aspects: design and relevance, quality and safety of information, provision of services, and
confidentiality and privacy, all of them developed through 31 requirements 2 Inour study, we have found
that only 1 of the apps analyzed had this seal of quality. However, in spite of all these initiatives, there is
currently no official national regulation to certify apps, which might create certain confusion among their
target population.

In order to guarantee the reliability of the data analyzed, and because our study is observational, we have
conducted a Cohen’s Kappa test, which has obtained 100% reliability among the observations by our 2
independent researchers, providing robustness to our outcomes, which coincide to a high extent with those
reviews published *°.

Among the limitations of the present study, we can highlight the source of our search. For this study, we
analyzed the apps available in App Store and in Google Play, platforms which represent approximately 85%

of the total market share?. However, there are other platforms such as Windows Phone or Blackberry, which
might have other apps for cancer patients. Moreover, the transversal nature of the study reflects the current
moment, and therefore this information can evolve over time.

There are many benefits expected from these apps, but that is the reason why we must be particularly careful
with their design. Regulation is required in order to prevent these tools from becoming a safety problem
instead of an aid for cancer patients. Therefore, this is a time when technology is in full swing, which can
entail a huge benefit for patients if we know how to take advantage of it. The number of mobile applications
targeted to cancer patients has doubled during the past year. The objective of these apps is to promote a
change in patient behaviour, to control and get to know their symptoms, to encourage an early diagnosis,
and to act as a source of information about these conditions. However, as described in this study, we have
detected a major number of applications that have not been developed by qualified professionals, as well as
some lack of data update which can trigger a great safety problem. Therefore, once there is specific regulation
about health apps, we will be closer to an individualized prescription of said apps to patients as part of their
treatment.
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