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Abstract We hypothesized that cancer patients using an In-
ternet website would show an improvement in the knowledge
about healthy eating habits, and this might be enhanced by
social media interaction. A 6-month randomized intervention
was set up. Eligible subjects were allocated in intervention
(IG) and control groups (CG). IG had access to the website,
and CG was provided with printed versions. All enrolled par-
ticipants filled in Nutrition Questionnaire (NQ), Quality of
Life Questionnaire (QoL) and Psychological Distress Inven-
tory (PDI), at baseline and after 6 months. The difference
between post- vs pre-questionnaires was calculated.
Seventy-four subjects (CG 39; IG 35) completed the study.
There was an increase in the score after the intervention in
both groups for the NQ, even if not statistically significant.
Dividing the IG into three categories, no (NI), low (LI) and
high interactions (HI), we found a decreased score

(improvement) in the CG (−0.2) and in the HI (−1.7), and an
increased score (worsening) in the NI (+3.3) (p=NS)
analysing the PDI. We found an increased score in the QoL
both in CG and IG (adjusted LSMeans +3.5 and +2.8 points,
respectively; p=NS). This study represents an example for
support cancer patients. Despite the lack of significant effects,
critical points and problems encountered may be of interest to
researchers and organization working in the cancer setting.
Intervention strategies to support patients during the care pro-
cess are needed in order to attain the full potential of patient-
centred care on cancer outcomes.

Keywords Cancer . Internet support . Randomized
intervention study . Nutrition . Socialmedia . Quality of Life .

Psychological Distress Inventory

Introduction

Numbers of cancer patients are increasing rapidly, due to ad-
vances in early detection and treatment [1]. They often expe-
rienced multiple and frequently severe late side effects, im-
paired functional status and complex emotional issues and
need supportive and rehabilitative services [2], not routinely
supplied by the health services to cope. Following cancer di-
agnosis, subjects frequently look for a second Bvirtual^ opin-
ion or for additional information on the Internet, and it may
overwhelm vulnerable cancer patients with the sheer quantity
of often conflicting information [3]. They may require more
specific support to make decisions. Recently, Internet applica-
tions have shown great potential to provide cancer patients
with tailored information and communication for their specific
needs [4, 5]. The Internet is a promising medium for facilitat-
ing patients empowerment and for encouraging adoption of
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health-promoting behaviours [6, 7]; but a recent meta-analysis
concluded that while existing studies on the outcomes of on-
line cancer support show promise for achieving positive ef-
fects, there is a need for rigorous design methodology with
larger study populations [2].

Cancer has a profound impact on subjects’ physical func-
tions, and weight loss is a common problem which can evolve
into malnutrition [8]. It has been recognized as an important
component of adverse outcomes that can lead to serious and
potentially lethal complications [9]. Moreover, cancer and its
treatments may impair the ability to eat. Symptoms including
anorexia, early satiety, changes in taste and smell and distur-
bances of the gastrointestinal tract are common side effects of
cancer treatments [9]. Conversely, cancer patients may expe-
rience weight gain during therapy [10] affecting quality of life
and the ability to control psychological distress. Moreover,
emerging evidence shows that web-based interventions that
provide appropriate supportive care and information to pa-
tients may supply further relief of symptoms and improve
the quality of their lives [11, 12].

A coordinating action of the European Commission aiming
to establish one efficient communication for cancer patients
and caretaker from clinical researchers, scientists and physi-
cians was launched in 2008 [13]. In the context of this project,
we developed a website dedicated to help cancer patients cope
with nutritional problems arising during treatment and pre-
senting tips on healthy eating habits. We hypothesized that
subjects using the website would have learnt more about
healthy eating habits and nutritional problems at the end of a
6-month intervention period compared to a control group who
receive the same intervention in the form of a PDF, sent by
mail. Furthermore, we hypothesized the use of the website
might have a positive effect on symptom distress and quality
of life compared with the control group.

Materials and Methods

Study Design

A 6-month randomized intervention study was set up with the
aim to evaluate the efficacy of a website (www.
supportonutrizionale.it accessed until 15 August 2013)
tailored for cancer patients experiencing eating and
nutritional problems. Details of the study can be found
elsewhere [14]; briefly, it was conducted between June 2011
and January 2013 and it involved cancer patients seeking
information about nutritional problems on Internet web sites
of the study partners and social network pages: Organisation
of European Cancer Institutes (OECI; www.oeci-eeig.org),
the Italian Association for cancer patients, their families and
friends (Associazione Italiana dei Malati di Cancro (AIMaC);
www.aimac.it) and the Italian Federation of Volunteer-Based

Cancer Organizations (Federazione italiana delle Associazioni
di Volontariato di Oncologia (FAVO); www.favo.it). In
addition, printed leaflets have been distributed at the
European Institute of Oncology. Inclusion criteria were age
>18 years, Italian residency, cancer diagnosis, Internet
access and e-mail account over the study period. Because no
particular cancer type was identified as study target, we chose
to minimize the variability of the study group excluding crit-
ical subjects receiving Benteral nutrition^, Bparenteral
nutrition^ or palliative care, or reporting a significant weight
loss in the last 6 months (≥10 % reduction of usual weight).

Eligible subjects were allocated to one of two study groups
using a computer-generated scheme located at TENALEA
website [15]: intervention (IG) and control (CG). The first
group had the possibility to access the website, which includ-
ed a series of contents and reports about cancer, nutritional
problems and advice to better cope with them (Online
Resource 1). Participants could also interact and ask questions
to a group of experts established for the study. In addition,
some interactive activities were planned for the IG (polls, chat
room to talk to the expert). All information published on the
website was divided in Bbaseline contents^, Bweekly
contents^ and Bin-depth blog examinations^. The baseline
contents referred to general information about healthy eating
habits, diet and lifestyle recommendations to prevent malig-
nancy, cancer and its therapies and nutritional problems oc-
curring during the disease. Weekly contents were about man-
aging eating problems during cancer therapies. In-depth blog
examinations referred to specific questions posted on the blog
by participants or to insights regarding general nutritional
topics.

The control group (CG) did not have the access to the
website; they were provided with PDF versions of the con-
tents by e-mail. At the conclusion of the intervention, partic-
ipants who were assigned to the control group were invited to
access to the study website, after the completion of the study
questionnaires.

All volunteers gave written consent prior to their inclusion
in the study, which was approved by the Independent Ethical
Committee of EuroCancerComs.

Measures and Questionnaires

Baseline socio-demographics and clinical variables (site of
cancer, year of diagnosis, clinical treatments) were collected
from all enrolled subjects. Measures at baseline and at the
closure of the intervention were performed using the follow-
ing study tools.

Internet Website

The website was intended as an exclusive space for the study
participants, and it contained a variety of sections and
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functions. It comprised social media features, such as a dis-
cussion forum and a blog, where participants could share
opinion and discuss topics. We considered every activity, ei-
ther a comment or a vote, as a social action and counted them
to asses the level of interaction. The usability and accuracy of
the content were evaluated by two dieticians and two web
developers in order to determine the appropriateness of the
website interface.

Nutrition Questionnaire Development and Its Validity

The Nutrition Questionnaire (NQ) is a 20-item self-adminis-
tered questionnaire. On the basis of a review of scientific
literature, it was decided to construct the questionnaire in three
main sections on the awareness of lifestyle and healthy eating
habits, knowledge on nutritional problems during cancer and
on food consumption habits. Questions were generated from
existing material and literature [16, 17] and completed with
expert advice from three dieticians. Using an initial pool of 25
questions, a review was carried out by a panel of ten re-
searchers and four dieticians to select the items in terms of
clarity, accuracy and interpretability. For score construction,
each question has four possible answers, assigning a value
from 0 to 3. The global score (GS) varies from 0 (worst) to
60 (best). The preliminary instrument has been tested to per-
form its validity on 45 cancer patients and outpatients at the
European Institute of Oncology. We decide to focus NQ va-
lidity on items included into Bknowledge on nutritional prob-
lem during cancer^ section, because these 13 questions were
more related to the study intervention. We performed an anal-
ysis of the pairwise correlation between items, checking for
questions enquiring the same topic in slightly different ways
(redundancy check). We considered potentially redundant
each item which was related to other items with a correlation
coefficient >0.6 [18]. We found no redundancy, and no item
was excluded. Moreover, we also evaluated a correlation with
the corrected total score by subtracting the points of the item
from the total. We consider good convergent validity correla-
tion >0.3 [19]. We found a correlation <0.30 in four items, but
we decided not to exclude them because it would have result-
ed in a negligible improvement. Internal reliability was
assessed using the Cronbach’s alpha. It was 0.70 for both the
total score and the score for the Bknowledge on nutritional
problems during cancer^ scale. The final questionnaire used
for this study included 20 items and showed an overall ade-
quate validity.

Quality of Life and Psychological Distress Inventory

Quality of life (QoL) was assessed using the European Orga-
nisation for Research and Treatment of Cancer Quality of Life
Questionnaire [20]. QoL scores range from 0 (worst) to 100
(best) for the functional and global health status (GHS)

parameters and from 0 (best) to 100 (worst) for symptom
parameters. A five-point difference in QoL scores is consid-
ered the minimum clinically significant difference [21].

Psychological Distress Inventory (PDI) is a 13-item self-
administered questionnaire to measure anxiety and depression
[22] in cancer patients. Respondents are asked to indicate
which of the five options comes closest to describing how
they have been feeling in the past week. GS vary from 13
(no distress) to 65 (high level of distress), and a score over
35 is indicative of clinically significant distress [23].

Statistical Analysis

Sample Size Calculation

Our primary objective was based on determining whether the
change in Blevel of knowledge^ differed between the IG and
the CG. Assuming a standard deviation (SD) equal to 10 and a
type I error rate of α=5%, 105 subjects per group would have
achieved 80 % power to detect a difference between the null
hypothesis that both groups would have experienced no
knowledge improvement between baseline and 6-month ques-
tionnaire and the alternative hypothesis that the mean knowl-
edge improvement about nutritional issues of intervention
group would have been equal to 4 (10 % improvement than
the basal value). Although we assumed the distribution was
normal, the sample size calculation was planned to test the
primary outcome also by means of the non-parametric
(Mann–Whitney–Wilcoxon) test. Assuming a 20 % dropout
rate due to withdrawal, to get a sample of 210 evaluable sub-
jects with both pre- and post-questionnaire, we should have
randomized 252 subjects.

Statistical Methods

The descriptive statistics were used to characterize the sample
with regard to socio-economic and clinical characteristics.
Categorical data were expressed as numbers and percentages,
while continuous data were presented as mean and standard
deviation, median and range. Although this was a randomized
trial, we adopted the usual statistical test, Pearson’s chi-square
for categorical variables and Wilcoxon’s test for the continu-
ousness, to compare baseline (subject, tumor and treatment)
characteristics. The difference between post- vs pre-
questionnaire was calculated within randomized group for
each scale and then compared between groups; results were
shown in terms of mean and standard deviations, median and
interquartile range. A primary analysis was performed through
the non-parametric Wilcoxon’s test for the comparison of the
randomized groups (change in score over time between IG
and CG); a secondary analysis was carried out through the
Kruskal–Wallis test for the comparison among more than
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Table 1 Socio-demographics and clinical characteristics of two study groups (control and intervention groups) at baseline

Characteristics Randomization group

Controls (N=61) Intervention (N=64) pa

Gender

M 7 (11.5 %) 14 (21.9 %) 0.12
F 54 (88.5 %) 50 (78.1 %)

Age (years),

Mean (SD) 48.4 (9.2) 51.5 (11.4) 0.14b

Median (min-max) 47 (30-73) 50.5 (30-73)

Level of education

<High school 6 (9.8 %) 10 (15.6 %) 0.50
High School 27 (44.3 %) 30 (46.9 %)

>High School 28 (45.9 %) 24 (37.5 %)

Marital status

Single 8 (13.1 %) 14 (21.9 %) 0.60
Living with partner 5 (8.2 %) 3 (4.7 %)

Married 39 (63.9 %) 35 (54.7 %)

Divorced 8 (13.1 %) 11 (17.2 %)

Widow/widowed 1 (1.6 %) 1 (1.6 %)

BMIc (categories)

Underweight (<18.5) 4 (6.6 %) 6 (9.4 %) 0.84
Normal Weight (18.5–24.9) 37 (60.7 %) 36 (56.2 %)

Overweight (25–29.9) 17 (27.9 %) 17 (26.6 %)

Obese (≥30) 3 (4.9 %) 5 (7.8 %)

BMIc

Mean (SD) 23.9 (4.0) 24.2 (4.4) 0.69b

Median (min-max) 23.4 (17.6-41.0) 24.0 (16.8-40.8)

Weight loss

No 53 (86.9 %) 48 (75.0 %) 0.09
Yes 8 (13.1 %) 16 (25.0 %)

Tumor site

Breast 44 (72.1 %) 33 (51.6 %) 0.06
Gastrointestinal 10 (16.4 %) 10 (15.6 %)

Gynaecologic 1 (1.6 %) 7 (10.9 %)

Lung 2 (3.3 %) 4 (6.3 %)

Others 4 (6.6 %) 10 (15.6 %)

Years since diagnosis

>4 years 6 (9.8 %) 6 (9.4 %) 0.49
2–4 years 10 (16.4 %) 16 (25.0 %)

<2 years 45 (73.8 %) 42 (65.6 %)

Clinical information

Treated with chemotherapy 32 (52.5 %) 31 (48.4 %) 0.65

Treated with radiotherapy 11 (18.0 %) 6 (9.4 %) 0.16

Treated with hormonotherapy 11 (18.0 %) 16 (25.0 %) 0.34

Treated with other 6 (9.8 %) 4 (6.3 %) 0.46

Surgery 43 (70.5 %) 46 (71.9 %) 0.86

Geographical area

North 36 (59.0 %) 34 (53.1 %) 0.77
Centre 9 (14.7 %) 12 (18.7 %)

South+islands 16 (26.2 %) 18 (28.2 %)

a Pearson’s chi-square
bWilcoxon’s test
c BMI calculated as weight in kilograms divided by the square of height in metres
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two groups. Any other comparison was performed by the t
test, Wilcoxon’s test or Kruskal–Wallis test depending on the
violation of the normality assumption and the number of
groups to be compared. Least square means (SE) were also
presented, for the differences over time, which take into ac-
count baseline unbalances.

Results

During the study period, 447 subjects filled in the inclusion
criteria form on the website. Due to the large number of non-

eligible subjects and dropouts over the study period (56 and
13%, respectively), and despite a 6-month prolongation of the
time of enrolment, we were not able to reach the planned
sample size. Reasons for ineligibility were mainly due to sig-
nificant weight loss (28 %), receiving palliative care (23 %)
and lack of e-mail address (16 %) (Online Resource 2). One
hundred and thirty-eight subjects (31 %) were finally random-
ized in the two study groups as shown in the participation
flowchart (Online Resource 3). One hundred and twenty-
five subjects were included into the study, and randomization
allocated 64 and 61 subjects to the IG and CG groups, respec-
tively. Demographic and clinical characteristics of participants

Table 2 Comparison between 6-month and baseline data for participants who completed both pre- and post-Nutrition Questionnaire (N=74)

Characteristics Controls (N=39) Intervention (N=35)

No interaction Low interactions High interactions

N=39 N=11 N=10 N=14

Baseline 6-month Baseline 6-month Baseline 6-month Baseline 6-month

Diet

Global score (all items)a

Mean (SD) 42.4 (8.2) 49.8 (6.3) 42.5 (11.2) 46.3 (8.5) 41.2 (8.8) 46.3 (6.0) 44.7 (8.9) 52.6 (5.2)

Median (Q1–Q3) 42 (36–50) 51 (47–53) 43 (35–49) 48 (46–50) 44 (37–48) 46 (42–51) 48.5 (37–50) 54.5 (51–56)

Change (6m–baseline)b, c

Mean (SD) 7.4 (8.3) 3.7 (9.5) 5.1 (6.2) 7.9 (6.5)

Median (Q1–Q3) 7 (1, 13) 2 (−1, 7) 4.5 (0, 7) 7 (3, 8)

Lifestyle and healthy eating… (items 1–3)

Mean (SD) 7.8 (1.3) 8.3 (0.9) 7.8 (1.1) 8.0 (0.8) 7.1 (1.4) 7.5 (1.2) 7.9 (1.1) 8.2 (0.8)

Median (Q1–Q3) 8 (8−9) 8 (8−9) 8 (7−9) 8 (8−8) 8 (6−8) 8 (7−8) 8 (8−9) 8 (8−9)
Change (6m–baseline)

Mean (SD) 0.5 (1.3) 0.2 (1.0) 0.4 (1.8) 0.3 (1.4)

Median (Q1–Q3) 0 (0, 1) 0 (0, 0) 0.5 (0, 2) 0 (0, 0)

Nutrition and cancer knowl… (items 4–16)

Mean (SD) 25.3 (7.5) 31.8 (4.8) 25.5 (9.7) 29.1 (8.3) 24.8 (8.2) 28.6 (4.8) 27.4 (9.0) 34.3 (5.1)

Median (Q1–Q3) 26 (20−32) 33 (30−34) 29 (17−32) 31 (27−33) 26 (21−31) 28.5 (25−32) 31 (18−34) 35.5 (32−39)
Change (6m–baseline)d

Mean (SD) 6.5 (7.8) 3.5 (8.9) 3.8 (6.5) 6.9 (6.7)

Median (Q1–Q3) 6 (0, 11) 2 (−2, 8) 3 (−2, 6) 5 (2, 9)

Food habits (items 17–20)

Mean (SD) 9.3 (1.7) 9.7 (1.9) 9.2 (1.8) 9.2 (2.0) 9.3 (2.1) 10.2 (1.6) 9.4 (1.3) 10.1 (1.3)

Median (Q1–Q3) 10 (8–10) 10 (9–11) 10 (9–10) 10 (8–10) 10 (9–11) 11 (9–11) 10 (8–10) 10 (9–11)

Change (6m–baseline)

Mean (SD) 0.4 (1.9) 0.0 (1.6) 0.9 (1.4) 0.7 (1.4)

Median (Q1–Q3) 0 (0, 2) 0 (−1, 1) 1 (0, 1) 0.5 (0, 1)

Positive values of change represent improvement over time; negative values represent worsening. All tests were performed by the Kruskal–Wallis test
a p value for the baseline comparison (four groups)=0.65
b p value on change (four groups)=0.45
c p value on change (three IG subgroups)=0.33
d p value on change (four groups)=0.51
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at baseline are detailed in Table 1. There were more females,
88.5 %, in the control group and 78.1 % in the intervention
group, with a mean age of 48.4±9.2 years (CG) and 51.5±
11.4 years (IG). They were married, with a high school level
of education and on average had a normal weight. The most
common tumor site was breast cancer (72.1 % for CG, 51.6 %
for IG), and subjects were mainly newly diagnosed (<2 years
from diagnosis) with cancer (73.8 % for CG, 65.6 % for IG),
undergone surgery and were treated with chemotherapy. More
than 50 % of patients came from the Northern Italy with no
difference between groups (59.0 % for CG, 53.1 % for IG).
Over the study period, numerous contents were published (see
Online Resource 1) such as Baseline andWeekly contents and
in-depth blog examinations available in the Blog section. The
IG (64 subjects) actively participated to the discussion forum,
blog and content interaction, posting 97 messages or com-
ments and voting 196 discussions or articles, resulting in a
total of 293 social actions.

After the six-month intervention, only 74 subjects complet-
ed the final assessment (Online Resource 3) filling in the three
post-study questionnaires: 39 in the CG and 35 in the IG. A
primary analysis, based on change in score over time for two

groups, showed no statistically significant differences be-
tween IG and CG (data not shown). For the secondary analy-
sis, we divided the IG into three subgroups depending on the
website activities: no interaction (NI) (n=11; 31 %), subjects
with less than five activities, low interaction (LI) (n=10;
29 %) and subjects with more than five activities, high inter-
action (HI) (n=14; 40 %).

Table 2 presents the results of the NQ. Considering all
subjects (IG and CG), there was a statistically significant in-
crease over time in the GS after the intervention (baseline vs 6-
month; +6.6, p<0.0001, data not shown), with no significant
difference between CG and all sub-groups of IG (CG +7.4; IG
NI +3.7; IG LI +5.1; IG HI +7.9; p=0.45). As expected, the
observed improvement over time was largely attributable to
the Bnutrition and cancer knowledge^ section (baseline vs 6-
month; +5.7, p<0.0001, data not shown), though no statisti-
cally significant difference was detected between groups (CG
+6.5; IG NI +3.5; IG LI +3.8; IG HI +6.9; p=0.51). On the
contrary, changes over time attributable to Blifestyle and
healthy eating^ and Bfood habits^ sections were totally negli-
gible (+0.4 and +0.5, respectively, data not shown) with no
significant difference between groups.

Table 3 Comparison between 6-month and baseline data for participants who completed both pre- and post-Psychological Distress Inventory (PDI)
and Quality of Life (QoL) Questionnaires (N=74)

Characteristics Controls (N=39) Intervention (N=35)

No interaction Low interactions High interactions

N=39 N=11 N=10 N=14

Baseline 6-month Baseline 6-month Baseline 6-month Baseline 6-month

PDIa

Global score

Mean (SD)b 32.8 (8.9) 32.6 (8.2) 29.7 (7.4) 33.0 (8.1) 30.4 (8.2) 32.3 (10.7) 33.7 (6.1) 32.0 (7.7)

Median (Q1–Q3) 33 (26–38) 31 (26–40) 28 (26–35) 31 (26–35) 28 (24–40) 28 (25–40) 32.5 (30–39) 54.5 (27–37)

Change (6m–baseline)c

Mean (SD) −0.20 (5.5) 3.3 (6.8) 1.9 (10.7) −1.7 (4.8)

Median (Q1–Q3) 0 (−5, 4) 2 (−1, 6) 1 (−4, 7) −1.5 (−5, 1)
QoL (GHS)d

Global score

Mean (SD)e 56.0 (20.7) 60.9 (18.8) 59.1 (26.5) 57.6 (22.8) 64.2 (16.7) 64.2 (19.7) 63.1 (18.7) 67.3 (22.0)

Median (Q1–Q3) 58.3 (41.7–66.7) 66.7 (50.0–75.0) 66.7 (58.3–75.0) 58.3 (50.3–75.0) 62.5 (50.0–75.0) 62.5 (50.0–75.0) 66.7 (58.3–75.0) 75.0 (50.0–83.3)

Change (6m–baseline)f

Mean (SD) 4.9 (19.8) −1.5 (27.1) 0 (18.4) 4.2 (15.9)

Median (Q1–Q3) 0 (−8.3, 25) −8.3 (−16.7, 8.3) 1 (−8.3, 16.7) 4.2 (−8.3, 16.7)

PDI Psychological Distress Inventory, QoL–GHS quality of life–global health status
a Positive values represent PDI worsening over time; negative values represent PDI improvements over time
b p value on comparing the baseline, 0.44
c p value on comparison of the delta, 0.28
d Positive changes represents improvements, negative changes represent deterioration of QoL over time
e p value on comparing the baseline, 0.39
f p value for comparison of the changes over time, 0.42
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The calculated mean PDI global score at baseline was 32.8
and 31.5, respectively, for the CG and IG, and comparison
between baseline and 6-month scores for PDI in the CG and
subgroups of IG is shown in Table 3. We found a decreased
PDI global score (improvement) in the CG (−0.2), and in the
HI of IG (−1.7), whereas we found an increased PDI score
(worsening) in the IG NI (+3.3) (Table 3 and Online Resource
6). However these changes were not significantly different
between groups (p=0.28).

The results for the QoL questionnaire are presented in Ta-
ble 3 and in Online Resource 4. We found an increased GHS
both in CG and IG (adjusted LSMeans +3.5 and +2.8 points,
respectively), with no statistical difference between groups
(p=0.87). Statistically significant changes were found in the
BRole Functioning^ scale (Online Resource 4). CG showed a
decrease score, while the IG presented an increase over the
intervention period, respectively of −6.3 points and +5.1
points adjusted for baseline unbalance (p=0.016). The chang-
es in the other scales and symptoms were not statistically
significant.

Discussion and Conclusion

Discussion

This randomized intervention study is one of the first to eval-
uate the effects of a website to support Italian cancer patients
in management of common eating problems during or after
cancer treatment. We measured the change in knowledge on
nutritional problems during cancer, the level of psychological
distress and the quality of life at the end of a 6-month inter-
vention period. We hypothesized a positive effect in cancer
patients but our hypotheses were not confirmed. The results
show some changes for subjects who completed the interven-
tion, and some trend points were in the positive direction in
the more active subjects (IG), compared to the CG, but the
changes were not statistically significant.

Several reasons may account for this lack of effect. The
major factor was the limited sample size. We planned a larger
study population, but we suffered many more non-eligible
(56 %) and dropout (28 %) subjects than expected (Online
Resource 3), and at the same time, the website engagement
was low. Therefore, the final number of subjects included in
the analysis was small. However, this issue is consistent with
other studies on the use of Internet interventions [2, 4].
Among individuals with chronic disease, the use of the Inter-
net has increased steadily and it seems an important step for
health information [24]. But despite this fact, recent data re-
vealed cancer patients had a lower access than the general
population [2]. To overcome this aspect, we set up a recruit-
ment not restricted in terms of location, cancer type, treatment
and gender to give a realistic reflection of the Italian cancer

patients using the Internet. But unexpectedly, we obtained a
final sample size that was too small to have enough power to
draw any conclusion, with a remarkable prevalence of females
with cancer of the breast (Table 1).

Another important aspect to take into consideration is the
nature of cancer itself. Cancer is a complex disease, and its
treatments may create severe stress situations from depression,
anxiety, loneliness, uncertainty and loss of control to fear
about cancer recurrence [25]. In our study, cancer type, stage
and treatment were self-reported by participants. No access of
personal medical records and any face-to-face interaction was
planned, and this could have affected our data. Cancer treat-
ments may account for a minimal change or a worsening in
outcomes in case of progressive disease. Progressive cancer
disease can affect social functioning and performance [22],
and screening for psychological distress is recommended in
cancer subjects. Depending on tool choice, inclusion criteria
and chosen population, the distress prevalence varied between
20 and 40 % in cancer patients showing at least subclinical
symptoms of anxiety or depression [26]. In our study popula-
tion, psychological distress was moderate at baseline (PDI=
32.8 in the CG and 31.5 in the IG); only subjects who scored
over 35 manifested clinically significant distress (Online
Resource 5). The higher improvement rate after the interven-
tion period was found in the HI group, though the results were
not statistically significant (Online Resource 6). Web-based
interventions providing supportive care and information [11,
12] and treatment of distress are likely to result in higher quality
of life, satisfaction with care and better adherence to treatment
[27], but a key issue is whether or not distress is actually ame-
nable to treatment and what treatment works best for whom.

The lack of a change in the score may be due to the fact that
the support approaches (nutritional tips, recommendations,
advice) were insufficient for a positive impact on the QoL or
the psychological distress, or the intervention expectancy was
too high, or the control group beneficiated for the intervention,
though they had no direct access to the website. The contents
provided by e-mail were adequate for their needs and
knowledge.

Among subjects who completed the final assessment, more
than 60 % of the participants reported high levels of satisfac-
tion (very much and quite) with the intervention, though they
asked for more interaction and detailed information. We pub-
lished contents on the website and sent weekly information by
e-mail (see Online Resource 1); we involved a group of ex-
perts to answer specific questions and to ensure more engage-
ment of participants in the blog and forum. Probably, the study
moderator and the small number of active participants had
influenced the value of the forum in general, its appeal and
its usefulness as a community of interrelated users. More re-
search is needed to better understand how to tailor support
interventions that fit patient personality types and individual
preferences.
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The QoL questionnaire was analyzed by comparing means
and median between groups through non-parametric tests. In
literature, the interpretation of the comparison of QoL ques-
tionnaires over time and between groups is reported in several
ways. The EORTC scoring manual [28] introduced the
Bminimal clinically important difference^ (MID) suggesting
that BThe fact that a change is statistically significant does not
necessarily imply that it also has clinical significance^. Lydick
and Epstein [29] proposed two different approaches: the
Banchor-based interpretation^, which links health-related
QoL to known clinically relevant indicator or to patient-
determined rating of change, and the Bdistribution-based
interpretation^. These approaches were then further devel-
oped by Osoba [21] and King [30]. Osoba created a short
questionnaire (SQ) to be filled in immediately after the com-
pletion of the last QoL questionnaire. Based on the SQ, each
subject classified himself/herself and his/her health perception
as Bimproved^, Bno change^ or Bdeteriorated^. Another re-
searcher, Bedard et al. [31], used the Boverall health^ and
the Boverall QoL^ (questions Q29 and Q30) as Banchor .̂
Subjects were able to rate their overall health status, and
changes of two units were used to classify subjects as
Bimproved^, Bdeteriorated^ or Bno change^. For each func-
tional scale/symptom, Bmean change over time was calculated
for each patient who improved, deteriorated or remained
stable^. In the present paper, we adopted the approach of
Bedard. We found 14.9, 77.0 and 8.1 % of Bimproved^, Bno
change^ and Bdeteriorated^, respectively, which were very
close to the percentages reported by Bedard (15.2, 75.2 and
9.5 %, respectively). However, the very small sample size (74
versus 210 subjects) did not allow us to estimated the MID
with sufficient reliability (data not shown). However, the sin-
gle statistically significant result we found on the Brole
functioning^ scale (Online Resource 4) is consistent with the
result reported by Bedard [31]. King [30] based the subject
stratification on clinical status, since Bgroups with lower clin-
ical status generally have worse QoL^. The grouping was
based on performance status, weight loss, toxicity, extent of
disease, disease progression and prognosis. Differences be-
tween Badjacent^ clinical groups were presented. We grouped
subjects according to weight loss, but unfortunately, we found
63 out of 74 subjects with no weight loss and all the remaining
patients but one with a weight loss <=10 %. Our sample size
was too small to allow any kind of patients’ sub-grouping
based on clinical status.

Considering the strengths of the study, this is, to our knowl-
edge, the first study to evaluate effects of the use of a website
to support Italian cancer patients in management on common
eating and nutritional problems during cancer treatments. In
addition, the use of a randomized design, the recruitment of
participants throughout the country as well as a validated tool
for content management, social interaction and online ques-
tionnaire administration can be considered as major strengths.

Our study had however some limitations. Though reasons
for refusal were unknown, we experienced a low participation
rate. The web-based approaches can represent the major lim-
iting factor. On-line intervention studies require a larger sam-
ples size to allow monitoring and controlling for potential
confounders and heterogeneity [32]. Another factor that could
have influenced the results or hindered the demonstration of
the effect of the intervention is the short intervention time.
Published studies are generally limited to 3 to 6 months
follow-up period, and this time period might not be sufficient
to measure any change in behaviour, knowledge and QoL or
psychological distress [2]. In addition, the use of tools such as
NQ, PDI and the QoL used as measurement, even if validated
instruments, may be not suitable for the online users, and a
standardization of instruments for such intervention is recom-
mended to enable comparison across these studies.

Conclusion

This study represents an example ofmodel for communication
between cancer patients and researchers involved at different
levels in cancer care. This website can help cancer patients
experiencing eating and nutritional problems. Patients can ask
questions and raise concerns with health-care professionals
through this web-based tool. Such tools are unlikely to replace
face-to-face patient–practitioner consultation, but it should
support and reinforce communication between them. Pa-
tient–practitioner relationship may have an important influ-
ence on patients’ health outcomes and must be taken into
account. Despite the lack of significant effects, critical points
may be of interest to researchers and organization working
with cancer patients. Advancements in health information
technologies that support patient are providing new opportu-
nities to involve patients in their care. Patient-centred ap-
proach to health care is a key characteristic of quality health
care, and nowadays, the need for innovative and sustainable
communication models is more important than ever.
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