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Introduction

Breast cancer (BC) is the most common cancer in women 
worldwide, and it is increasing in countries with low and 
middle incomes. The International Agency for Research on 
Cancer (IARC) estimated a number of 522,000 incident cases 
per year in Europe, more than colorectal cancer (499,000), 
prostate cancer (449,000) and lung cancer (470,000)(1). 
BC is one of a few cancers for which there are screening 
program. The introduction of mammography screening 
program, has determined a significant and stable decrease in 
the incidence of late-stage breast cancer(2). Actually, there 
are evidence concerning the efficacy of screening for bre-
ast cancer and colorectal cancer, derived from randomized 
trials, and for cervical cancer, derived from observational 
studies(3). Due to the technology advancement, increasing 
knowledge on risks factors and preventive measures, and the 
broad adherence to cancer screening programs, BC patients’ 
survival increased in the last decades. EUROCARE-5 project 
estimated that European BC patients’ 5-year relative survival 
(i.e. survival in absence of non-BC deaths) was 82% for 
patients diagnosed in 2000-2007 (4). Investigating whether 
lifestyle factors affect BC patients’ survival is a relatively 
new area of research, in fact, growing evidences show that 
the effect of lifestyle could have the same weight of the effect 
of the usual clinical-pathological risk factors (TNM classifi-
cation, hormonal receptors expression, Ki67) (5, 6).

Among the already known risk factors, obesity and me-
tabolic syndrome are strictly related to unhealthy lifestyle, 
such as diet and physical inactivity. In particular, obesity is 
an independent risk factor for postmenopausal BC and spe-
cifically, for estrogen receptor (ER)-positive/progesterone 
receptor (PR)-positive BC. Moreover, obesity is associated 
with worse prognosis, both before and after menopause(7). 
Whilst, metabolic syndrome is associated with increased 
risk of BC in postmenopausal women(8), and with BC 
recurrences in patients diagnosed both before and after 
menopause (9). All these factors can be favorably modified 
by adopting a diet inspired to the traditional Mediterranean 
Diet and to the European Code Against Cancer (ECAC), the 
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latter including recommendations on diet and on physical 
exercise of moderate intensity. The analysis of prospective 
cohort studies suggested that a high score of adherence to 
the ECAC is associated with 30-50% lower incidence of BC 
(10, 11), and several studies have suggested a decrease of 
BC recurrence and death in patients who exercise at least 
30 min /day (12-14). Although these preventive measures 
are inexpensive and largely beneficial, this information is 
not currently available to patients and are not yet included 
in oncology protocols. With a few exceptions, physicians 
are not aware of these scientific results and are not yet 
culturally prepared for life-style prescriptions. This gap in 
knowledge cannot be further accepted in a context in which 
technological development and wide spread of internet count 
for a worldwide 4,208,571,287 internet users(15). In some 
countries or continent, there are a 90% of regular users 
upon the total population, in Italy, approximately 65% of 
population regularly use the Internet, and 57% of them use 
the web for searching health-related information(16). On 
one hand the wide and rapid internet dissemination, makes 
available an enormous quantity of news and information 
also related to health, however, on the other hand, the easy 
but uncontrolled web access, had also determined a serious 
and important risk of misinformation. For this reason, we 
implemented the DianaWeb study, a community-based par-
ticipatory research (CBPR) (17), that offers to BC patients 
a specific interactive website where patients can found 
evidence based recommendations and tips for sustaining 
life-style changes. 

The aim of this paper is to present data on DianaWeb 
internet platform development and preliminary results of 
participants’ activities within the web page.

Methods

The study protocol was previously detailed (18). Briefly, 
patients are recruited on a voluntary basis and, after having 
signed an informed consensus form, they are enrolled in 
the study. Once registered, patients fill in: 1) anthropometry 
form, 2) medical history questionnaire, 3) 24 hours recall 
containing a list of 65 food items and 5 questions concerning 
physical activity, 4) a short and previously validated ques-
tionnaire on Mediterranean diet adherence (MEDAS)(19); 
and 5) the latest results of specific blood tests (glycaemia, 
cholesterol tot, HDL-C, LDL-C, triglycerides, CRP, liver 
tests, plasma albumin, vitamin D, insulin and testosterone). 
Furthermore, as social and convivial aspects are crucial in 
this project, meetings and conferences concerning the latest 
evidence-based recommendations for a healthy life-style 
and walking groups are simultaneously organized by the 
staff, who actively participates in these activities, as well. 
Moreover, several kitchen classes are also organized, where 
participants learn how to cook vegetables, pulses, seeds and 
whole grain cereals.

Web page development

The DianaWeb study developed an ad hoc internet pla-
tform by which a cohort of women with BC, regardless of 
stage and time of diagnosis, can be created. Therefore, the 

recruitment is performed publicizing the web page by which 
the participants, who agree to join the project, could volun-
tary register on the website: http://www.dianaweb.org/. 

The web site is composed of two main areas; the first 
one is completely open, while the second is restricted only 
to included subjects. The first area is composed by the home 
page, containing a brief presentation of the project aim and 
modalities on how to participate; further, also evidence-
based and updated heath related information concerning 
major modifiable risk factors effecting the progression of BC 
and metastatic diffusion, and how to prevent BC recurrences 
and to improve prognosis are provided. The restricted area 
is accessible only with patient ID and PW. In this area the 
patient inserts their clinical [TMN, grading, receptor (ER, 
PGR, ErbB2), p53, Ki67, date of the first surgery, type of 
treatment, date and type of recurrences], anthropometric, 
life style behaviors (diet and physical activity) and routinely 
blood test results. These data were required at the enrolment 
stage and dietary habits and physical exercise data were 
collected every 3 months, through a 24 hours recall. Then, 
every 12 months, we ask all the women recruited whether 
any changes in their health status occurred in the previous 
months. Each year, an alert reminds the patients to fill in 
all the forms in case of missing information (anthropometry 
and clinical chemistry data update). All the reminders are 
sent by e-mail generated automatically by the web page. 
Moreover, if some entered alarming data (for instance high 
alcohol intake, low level of physical activity or high level of 
blood pressure) automatic alerts are sent to the participants, 
providing medical advices or inviting them to contact their 
physician.

Hence, the aims of DianaWeb interactive website were 
to: i) provide evidence-based information; ii) store individual 
information on participants’ measurements, protected and 
accessible only to researchers; iii) provide a section where 
women can directly contact a pool of specialists (nutritio-
nists, medical doctors, biologists, administrator or exercise 
specialists) in order to put specific questions or proposals; 
iv) develop the FAQ (frequently asked question) section.

Statistical analysis

Data were downloaded from the website in Excel Mi-
crosoft ® format and analyzed using STATA/SE. Absolute 
number and percentage are reported were appropriate. 
Data presented in this paper are updated at the date of 31st 
December 2018.

Results

The Web site

The web architecture has been designed essential and 
light, with a rigorous implantation that brings the figure of 
the woman to the center. In order to humanized the project 
the acronym used to identify the study was Diana (Diet and 
Androgens), a classical female name. Diana is illustrated 
as a female avatar, and her imagine aims to symbolize all 
women, but at the same time also the guardian, mentor and 
guide within the project. Diana is present in all web pages, 
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for accompanying the users and explaining how to manage 
all the steps of the project. Seven pastel tones colors repre-
sent the chromatic scale, becoming a fundamental element 
of the layout, such as frame, navigation menu, and separation 
interspaces, as reported in Figure 1. The printing type used 
is the NEXA family, in light, normal, and bold versions. 
The graphic interface has been designed considering the 
public side and all its variations in the functionality of the 
private sections. An example of the graphical web interface 
is reported in Figure 2A and 2B.

Statistics of the website access and usability

The project started in January 2015, and the web accesses 
performed during the first 4 days, following the web site 
launch, were 1007. The temporal distribution of activities 
performed by the participants is reported in Figure 3 showing 
an annually decrement of new enrollment and simulta-
neously an increment of activated participants, as expected 
(Values are reported in Table 1). Thanks to the very high 
number of annually access, in total a 2823 persons enrolled 
in the study, but 2182 did not send the full documentations, 
61 persons abandoned the study, 641 timely answered to 

Fig. 1. Example of different use of seven pastel tones colors.

Fig. 2. Example of graphical interface of the web site 

A 

B

the questionnaires. The mean age of active subjects is 54 
years (range 34-80 years). Considering the educational le-
vel, the majority of participants are highly educated (47.6% 
graduated and 44.8% with high school diploma), while less 
than 10% had a low level of instruction (7.2% middle school 
and 0.4% elementary). The e-mails sent allowed to achieve 
3354 anthropometric charts filled, 907 anamnestic profiles, 
3145 hematological examinations uploaded, 11068 food-
frequency questionnaires completed, and 6035 surveys on 
life-style (Table 2).
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Discussion

In literature, there are several examples highlighting the 
need to bridge the gap between BC patients’ knowledge 
and scientific evidence. Coons and colleagues showed that 
92% of neoplastic patients feel the need to talk with their 
doctor about the disease and its management, but only 58% 
of these actually had a comparison at the beginning of the 
diagnosis(20). Also useful is the example of the blog on the 
“D la Repubblica” website that gives voice to women with 
BC in order to share their experiences of life and illness. 
Some of the treated topics are: “the relationship with the 
physicians and with the healthcare” and “the daily life”(21). 
The qualitative longitudinal study, carried out in 2014 by 
Thorne, has shown that women with BC, who return in 
everyday life after the treatment period, live a condition of 
confusion and anxiety resulting from the inability to ma-
nage symptoms and to prevent and recognize recurrences. 
They also required clarification on how to plan follow-up 

Fig. 3. Temporal trend of 
participants’ activities wi-
thin the project.

Table 1. Number of participants’ activities within the project, 2015-2018.

2015 2016 2017 2018

Enrollment 979 758 630 456

Confirmation 967 740 596 427

Waiting for document 748 624 487 323

Activation 642 938 1150 1092

Drop out -6 -2 -37 -16

Table 2. Characteristics of the participants and number of filled 
charts.

Characteristics of the sample % of participants

Age (mean and range) years 54 (34-80)

Sex 100%

Educational level
Graduated
High school
Middle school
Elementary school

47.6
44.8
7.2
0.4

Number

Filled Charts

Anthropometric charts 3354

Anamnestic profiles 907

Hematological examinations 3145

Food frequency questionnaires 11068

Life-style questionnaires 6035
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Limits and strengths

Even if the web interface greatly increase the connection 
with a higher number of participants, it could also increase 
the dropout rates of participants. Moreover, although auto-
matic messages are send to improve the response rate, the 
information are collected through questionnaires, entirely 
depending on the respondent’s cooperation. Lastly, the use 
of email address might reduce the study participation to 
the only equipped subjects. However, there are no reasons 
to suspect a potential bias that might affect the results. 
Moreover, our study has some important strengths, first it 
is a community-based participatory study, second the web 
interface allows a wide spread of the project, as well as a 
continuous interaction with the participants. Thirdly, the 
web page is a cheap and versatile tool able to timely provide 
updated knowledge. Lastly, the web platform consents to 
participants to directly upload data, reducing the paper-based 
information. Future steps of this project are to increase the 
number of participants, and to verify if offering tips and 
recommendations through an interactive website is able to 
sustain participants’ life-style changes.

In conclusion, the DianaWeb project aims to close the 
so-called know-do gap through an interactive web page, and 
assigning a more central role to users in order to improve 
users’ knowledge and skills(32, 33). Prevention of BC 
recurrences with low cost technologies, easily available to 
everybody, is a priority for both public health and public 
finances. Offering high-quality evidence-based preventive 
information to BC patients, we will avoid the risk that they 
become prey of “alternative” medicines that may induce 
them to decline evidence based treatments. Generally, the 
current literature suggests that older adults are slower to 
adopt new technologies (specifically computers and internet) 
than younger adults(34), for this it is important to make 
technology more age-friendly. Furthermore, the use of the 
internet-based intervention allows a continuous health-
support, reducing the time span usually present between 
two or more face-to-face visits. 
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and how to be responsible for preserving their health(22). 
In particular, the neoplastic patients’ information need is 
primarily filled by consulting a physician, followed by 
internet search and thirdly by media(23). According to a 
recent review, the most frequent topics searched are those 
related to prognosis, followed by treatment, general cancer 
information and lastly psychological support(23). For the-
se reasons, institutions and research organizations should 
improve the communication and dissemination of scien-
tifically valid information, even within the web. The most 
important components for a high quality website are clarity 
and comprehensibility of contents, and the easily usability 
for users(24). Indeed, the design of a website is one of the 
most important indicators of the credibility and quality of 
the website (25). An appreciates website is able to have 
greater visibility, send useful messages, grasp users’ needs, 
and receive feedback on the satisfaction and usefulness 
of the service. These results might be achieved thanks to 
characteristics such as: frequent update of the information, 
universal connectivity, low costs and interactivity (26). In 
particular, websites should be easy to access, in order to 
intuitively find all the useful information(27). In this regard, 
the recent work of Tao et al. highlighted five basic features 
for a website containing health information: completeness, 
comprehensibility, relevance, degree of detail and accuracy 
of information (27).

The DianaWeb study responds to the pressing request 
of patients diagnosed with BC to know the most advanced 
point of scientific research on the prevention of recurrences, 
to have a virtual space to meet, where to receive advice and 
practical information for the daily management the lifestyle 
change (28). The high number of questionnaires and charts 
filled, confirmed the high usability of the web page and the 
great interest of patients. Diana web page can be effective-
ly used to increase access to accurate information and the 
internet platform allow to recruit a large number of parti-
cipants, to monitor participants’ life-style and health status 
over time in a very inexpensive way. Preliminary results on 
lifestyle, characteristics of the enrolled patients, and adhe-
rence to World Cancer Research Found recommendations, 
were published elsewhere (29). Furthermore, the validity 
and accuracy of data self-reported by patients in DianaWeb 
study has been confirmed (30).

The use of the Diana figure, as an avatar, aims to create 
empathy with the target and impress the project in memory. 
At the same time, Diana guides step-by-step the participants 
along the study phases. Further, the cordial but clear e-mail 
notifications, reminds the activities of the project. We choose 
participatory web-site approach and cooking classes interac-
ted by chef and nutritionist because participatory approach 
develop a feedback useful for both women and researchers, 
and because there is a growing evidence result for internet 
based interaction and social support. According to a recent 
review of the literature, subjects with greater knowledge of 
food and culinary practices have shown to follow healthier 
dietary practices and to consume a higher variety of fruit 
and vegetables (31). 
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