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Abstract

Background: The aim of this multicenter, longitudinal, single-arm, pre-post comparison was to test a telemedicine
system able to promote body weight reduction, nutritional education, and consumption of fresh local produce.
Methods: DAI� (MeTeDa srl, San Benedetto del Tronto, Italy) is a software for mobile phones to support patients
following a specific dietetic program. It facilitates the communication between the patient and dietician via short
text messages. Overall, three specialized dieticians enrolled 140 consecutive patients with body mass index (BMI)
�25 kg/m2 who voluntered to follow a specific diet program to be managed with DAI. At baseline and after 20
weeks, data on body weight, waist circumference, BMI, fasting blood glucose, lipid profile, food habits, and
physical activity were collected and compared by the Wilcoxon test or the McNemar test.
Results: Overall, 115 individuals (82.1%) completed the follow-up. The mean (95% confidence interval) reduc-
tion in body weight was �2.5 (�3.2; �1.8) kg, whereas the reduction in waist circumference was �3.7 (�4.6;
�2.9) cm, and that in BMI was 1.0 (�0.7; �1.2) kg/m2. The software was useful as an educational tool: par-
ticipants achieving the Mediterranean diet targets increased from 14.4% to 69.8% after 20 weeks. On average,
each patient recognized and chose fresh local vegetables eight times per week during the follow-up. Participants
regularly communicated with dieticians through short text messages.
Conclusions: This study allowed the documentation of the efficacy of a new telemedicine system in supporting
people who need to lose body weight. The tool was also suitable for a more articulated initiative of ‘‘nutritional
education’’ aiming to promote the healthy properties of the Mediterranean diet and the consumption of local
produce.

Introduction

Obesity represents the most common metabolic disorder
in industrialized countries, while excess weight is a

global burden.1 Even if the proportions of overweight and
obese people are lower in Italy than in many other European
and American countries, they are reaching alarming pro-
portions. In fact, one out of three (31.3%) adults are over-
weight, while 9.1% is obese.2 Translating the percentages
into numbers, this implies that the Italian healthcare system

has to manage 15 million overweight people and over 4
million residents needing weight loss to prevent health
complications. In fact, many studies documented a strong
association between obesity and risk of developing different
diseases, such as hypertension, dyslipidemia, nocturnal ap-
nea, osteoporosis, and cancer (particularly breast and colon
cancer).3–7 Nevertheless, the greatest threat in terms of
public health and costs8 regards the increased incidence of
diabetes9 and cardiovascular disease in overweight and
obese people.10–15
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Similarly, it has been widely documented that the adher-
ence to a Mediterranean diet is an important resource and care
strategy.16 In fact, this dietary regimen can reduce coagulative
and pro-inflammatory processes17 and mortality due to can-
cer and heart disease by 25%.18 Reasons for these documented
protective effects are the low content in saturated and trans
lipids and the presence of omega-3 fatty acids, polyphenols
(especially flavonoids), antioxidant vitamins, and fiber; these
substances play a key role in the inhibition of atherogenesis
and in the protection of endothelial cells of blood vessels.19

In this context, it is also widely recognized that the nutri-
tional properties and beneficial effects of foods increase when
seasonal fresh local products are consumed. After a long
market dominance of industrial distributions, many initia-
tives of ‘‘short loop’’ distribution based on the direct contact
between consumer and producer of fresh and organic prod-
ucts have been disseminated throughout Italy in recent years.
This approach implies different advantages, e.g., lack of
intermediate commercial professionals to reduce costs, im-
proved quality of food in terms of taste and nutritional
properties, knowledge of the food origin, and ecologic bene-
fits due to reduced transportation and packaging. The short
loop is estimated to be accessed by 20–40% of Italian families
today, according to the different national macro-areas.

Given these premises, it would be interesting to find a
system able to integrate the healthy culture of the Mediter-
ranean diet and the ‘‘short loop’’ with the need to fight the
epidemics of excess weight and obesity.

Correct nutritional education and reduction in calories in-
take represent the cornerstone of any intervention for weight
loss20; nevertheless, a structured dietary program can be hard
to follow by the vast majority of overweight and obese pa-
tients because of difficulties in getting prescribed foods, need
to weigh food, progressively decreased motivation, or boring
diets. The use of innovative communication and information
technologies for the delivery of clinical care (telemedicine
systems) can be helpful to overcome these barriers and to
support people in managing a dietary intervention.

The aim of this study was to evaluate feasibility and
acceptability of a new telemedicine system for store-and-
forward, remote monitoring, and interactive services called
DAI� and produced by MeTeDa srl, San Benedetto del
Tronto, Italy. DAI is a software to be installed on a mobile
phone, supporting patients undertaking a dietary program
prescribed by professional dieticians. The software lists foods
prescribed during the day, allowing the patient to easily es-
timate the portions by a food pictures atlas and to exchange
prescribed foods with others that have equivalent nutritional
content. Furthermore, DAI allows patients to communicate
with their dieticians via Short Message Service (SMS).

This study has been specifically designed to evaluate
whether and to what extent DAI could have an impact on
weight loss and nutritional education, while enhancing the
consumption of fresh local produce.

Research Design and Methods

Inclusion and exclusion criteria

The study involved three Italian registered dieticians op-
erating in diabetes outpatient clinics located in the area of
Ascoli Piceno (Marche Region, Italy). They were asked to
enroll adults (�18 years old) with a body mass index (BMI) of

�25 kg/m2. Other important requirements in the selection of
patients were an adequate familiarity with the use of mobile
phones, according to the physician’s judgment, and the pos-
session of a personal SIM card. All the participants were re-
quested to give written informed consent to gain entrance to
the study.

Exclusion criteria were pregnancy, diabetes mellitus, eating
disorders, severe concomitant diseases, and illiteracy or in-
ability to comply with the study requirements.

Local ethics committees approved the protocol.

Recruitment

The initiative was publicized in local meetings and on
billboards, to inform the general population about the chance
to use the DAI system to lose weight and receive a specific
training on the healthy properties of the Mediterranean diet
and the advantages deriving from the consumption of fresh
local produce.

Overall, three specialized dieticians enrolled 140 consecu-
tive individuals meeting the inclusion criteria, from those
voluntarily referring to the centers and accepting joining the
initiative.

Study design

This is a multicenter, longitudinal, controlled before and
after study designed to test feasibility, acceptability, and
safety of the system on a group (single arm) of individuals
who have the characteristics of the future users of the system.
These preliminary results are fundamental in the identifica-
tion of key information needed to plan a larger randomized
trial evaluating the efficacy of the system as compared to
the standard programs for weight loss.

The protocol included two face-to-face encounters between
participants and dieticians during a 20-week period. At
baseline (visit 0), sociodemographic and clinical data on age,
gender, highest level of completed school education, physical
activity, body weight, waist circumference, comorbidities,
and pharmacologic therapies were collected; furthermore,
diet habits were investigated (diet anamnesis), and a blood
sample test was performed to determine fasting blood
glucose and lipid profile (total cholesterol, triglycerides, low-
density lipoprotein-cholesterol, and high-density lipoprotein-
cholesterol). The DAI system was delivered to participants
after an educational session provided by the dietician and
lasting up to 2 h.

Participants used the system to become familiar with it
for the following 2 weeks after visit 0. Therefore, they re-
ceived the prescription of the customized dietary program
via short text messages, without further encounters with
the dietician.

After 20 weeks from visit 0, the same data collection per-
formed at baseline was repeated to measure the variations in
the clinical parameters during follow-up. In addition, a
questionnaire including 13 items was administered to all
participants to investigate satisfaction with the DAI system.

Experimental intervention

All enrolled patients were involved in a weight loss and
nutritional education program, including the following com-
ponents:
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1. Customized diet intervention. Each patient received a
personalized nutritional plan aiming to achieve a spe-
cific weight target and to increase knowledge of a cor-
rect nutritional regime. The plan was elaborated by the
dieticians for each participant according to his or her
individual characteristics. The dietary intervention bal-
anced carbohydrates, proteins, and lipids and pro-
moted the choice of fresh vegetables, previously
identified and codified according to their seasonality. In
addition to the prescription diet, dietitians suggested to
participants strategies to increase the time devoted to
physical activity following the standard approach used
in their routine clinical practice.

2. DAI system. DAI is an information technology and a
telemedicine system based on direct communication
between patient and dietician via SMS. It consists of a
software to be installed on the patient’s mobile
phone, without modifying the normal use of the SIM
card. DAI allowed a continuous consultation of the
diet program on the mobile phone and supported
patients in the daily management of food intake. At
each meal the prescribed foods were shown as pic-
tures with the suggested portions. These pictures are
contained in a very large food atlas. The software
allowed storage of the amount and type of all foods
eaten during the day in a memory card. Foods were
automatically recorded by choosing their picture, and
then the software calculated the nutritional value.
When prescribed foods were displayed at each meal,
patients could choose to accept or refuse them. In the
case of refusal, the software suggested alternative
foods (and specific portions) of equivalent nutritional
value (dynamic diet). For each modification in type or
portion of food eaten with respect to those pre-
scribed, DAI automatically adjusted the subsequent
food prescriptions to ensure the adherence to the
established nutritional targets (calories, carbohy-
drates, proteins, and lipids) at the end of the day.
Furthermore, DAI allowed the storage of data on the
physical activity performed (type and duration) and
provided feedback about the calories burned. This
function could motivate people to increase the
amount of exercise during their daily life. The data
recorded were sent via SMS to the dietician every 1–3
weeks. Dieticians reviewed the data on their PC and
replied from their PC to the patient’s mobile phone
via SMS, confirming or modifying the dietary pro-
gram or giving useful suggestions.

3. Proactive call center. Participants received weekly pro-
active telephone calls provided by a trained operator
aiming to reinforce some fundamental concepts about
correct nutrition and physical activity. The operators of
the proactive call centers were instructed on the use of
standardized materials to explain some main con-
cepts about the benefits of physical activity on clinical
outcomes.

Data collection

Dieticians were supported in data management by an
electronic clinical record system (Metadieta�, produced by
MeTeDa srl) able to:

� Manage personal and clinical data of patients
� Register nutritional anamnesis
� Develop the customized dietary program to be sent via

SMS to DAI
� Monitor and graphically represent the results

All patients’ data were downloaded by electronic clinical
records and DAI, without need for further case report forms.
Each of the local laboratories used standard methods to
measure fasting blood glucose and lipid profile.

End points

The primary end point was the change in body weight
from baseline to end of study.

Secondary end points were the changes after 20 weeks in
clinical parameters and nutritional anamnesis, in particular,
the variations in BMI, waist circumference, lipid profile, and
fasting blood glucose were evaluated. In addition, the change
in the percentage of patients reaching the correct mean daily
distribution of the main macronutrients (60% carbohydrates,
25% fats, and 15% proteins)—representing the ‘‘Mediterra-
nean diet target’’—was calculated.

Moreover, pre-post changes in the mean daily content in
carbohydrates, fats, and proteins of meals and variation of the
mean daily fiber intake (overall and from fresh local vegeta-
bles) were investigated.

Finally, satisfaction of participants with DAI was evaluated
through a post-study questionnaire specifically developed for
the purpose.

Statistical analysis

Sample size estimation. Assuming a SD of baseline body
weight of 12.0 kg, it was estimated that a sample of 128 indi-
viduals would be needed to detect a change of 3.0 kg in body
weight from baseline to end of study with a power of 80%
(a¼ 0.05). Assuming a dropout rate of about 10%, the re-
quired sample was 140 individuals.

Data analysis. Baseline clinical data were expressed as
mean and SD or frequencies. Additional information on the
use of the system was expressed as median and range or
frequencies. Pre-post changes in the mean levels of clinical
and nutritional parameters were expressed as means and 95%
confidence intervals. Baseline and end-of-study levels were
compared using the Wilcoxon test.

The McNemar test was used to compare variation in the
categorical variables, e.g., changes in the physical activity
level and change in the percentage of patients reaching the
Mediterranean diet target.

Results

Overall, 140 participants were recruited, of whom 24 (17.3%)
dropped out. Table 1 shows the differences in the characteris-
tics of patients who dropped out and those who completed the
study. Compared with the completers, patients who dropped
out were more often female and had a significantly higher
daily calorie intake compared with patients who completed the
follow-up; in addition, they showed a more marked con-
sumption of fats and proteins and a lower fiber intake.

One patient who completed the follow-up was excluded
a posteriori from the analysis because he did not meet the
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eligibility criteria because of a baseline BMI of <25 kg/m2.
For the pre-post comparisons 115 (82.1%) patients were
evaluated.

Effects of experimental intervention are summarized in
Table 2. In spite of the analyzed sample being smaller than the
one estimated in the protocol, it was sufficient to document a
significant reduction in body weight of 2.5 kg, in waist cir-
cumference of 3.7 cm, and in BMI of 1 kg/m2. Among the
participants who reduced their body weight (68%), 24% lost
1–2 kg, 18% lost 3–4 kg, and 26% lost 5–19 kg; on the other
hand, 12% of participants did not modify their body weight,
whereas 14% increased in body weight by 1–2 kg and 5% by
3–5 kg.

Among the study completers, 48 (41.2%) individuals re-
ceived chronic therapies at baseline, of whom 17 received
antihypertensive drugs, seven thyroid hormone replacement
therapy, six antidepressive agents, five statins, five anti-
platelet therapy, four nonsteroidal anti-inflammatory drugs,
four oral contraceptive pill/hormone replacement therapy,
and two antihistamine drugs. One patient was treated with
orlistat. No changes were found in the prescriptions used for
chronic therapies from baseline to the end of study. Therefore,
the observed results were independent of concomitant treat-

ments. The patient receiving orlistat reduced his body weight
of 2 kg, thus in line with the mean reduction of the whole
sample.

The diet program promoted by DAI was effective in terms
of nutritional education, as demonstrated by its impact on the
diet anamnesis: total calorie intake was reduced by about
300 Kcal, with a simultaneous reduction in the daily con-
sumption of carbohydrates, fats, and proteins and an increase
in fiber intake. On average, each participant chose fresh local
products as sources of fiber 137 (79; 200) times during the
study, i.e., eight times per week. Goals of the Mediterranean
diet were reached at the end of the study by a larger pro-
portion of patients (from 14.4% at baseline to 69.8% at end of
study). Participants not reaching the targets showed a lower
daily consumption of carbohydrates, a higher consumption of
fats, and a similar consumption of proteins compared with
those achieving the targets. We found that the two groups did
not differ in terms of reduction in daily calories intake [�289.8
(�176.6; �403) Kcal in individuals at target vs. 284.7 (�177.6;
�391.8) Kcal in individuals not at target; P¼ 0.73] but only in
the distribution of macronutrients.

Furthermore, the efficacy of DAI was more marked in in-
dividuals achieving the Mediterranean diet goals than in

Table 1. Comparison Between Baseline Participants’ Characteristics According to Whether

They Completed the Study

Characteristic Completers (n¼ 116) Withdrawals (n¼ 24) P*

Gender (%)
Female 58.3 74.8 0.10
Male 41.7 25.2

Highest level of school education completed
Low level (less than college degree) 16.5 8.3
Intermediate level (less than university degree) 53 62.5 0.54
High level (university degree) 30.4 29.2

Level of physical activity (%)
Light 90.4 95.8
Moderate 9.6 4.2 0.39
Intense 0 0

Age (years) 42.9� 12.2 45.1� 12.4 0.4
Body weight (kg) 83.3� 14.8 87.8� 15.6 0.22
BMI (kg/m2) 31.1� 4.4 31.8� 5 0.5
Waist circumference (cm) 99� 11.8 101� 11 0.37
Diet anamnesis

Calories (Kcal) 1,783� 480 2,049� 653 0.02
Total carbohydrates (g) 231� 78 247� 84 0.26
Simple carbohydrates (g) 71� 25 72� 25 0.86
Lipids (g) 68� 25 85� 36 0.004
Cholesterol (mg) 177� 82 233� 94 0.001
Proteins (g) 79� 58 85� 26 0.01
Alcohol (g) 3� 8 6� 13 0.44
Sodium (mg) 1,383� 692 1,497� 736 0.41
Total fiber (g) 24� 8 23� 8 0.91
Fiber in 1,000 calories (%) 14� 5 11� 5 0.03

Laboratory tests
Glycemia (mg/dL) 93� 12 90� 8 0.37
Cholesterol (mg/dL) 198� 37 190� 43 0.32
Triglycerides (mg/dL) 110� 68 93� 47 0.34
HDL-cholesterol (mg/dL) 52� 15 49� 14 0.32
LDL-cholesterol (mg/dL) 126� 33 117� 33 0.32

Results are expressed as frequencies (%) or mean� SD values. BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density
lipoprotein.

*w2 test for categorical variables and Mann-Whitney test for continuous variables.
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those not reaching them: in fact, the reduction in body weight
was �3.2 (�2.2; �4.3) kg versus �1.7 (�0.9; �2.6) kg
(P¼ 0.04). The reduction in BMI was�1.2 (�0.8;�1.7) kg/m2

versus �0.6 (�0.3; �1) kg/m2 (P¼ 0.03). Finally, the decrease
in waist circumference was �4.3 (�3; �5.5) cm versus �3.1
(�2; �4.3) cm (P¼ 0.19).

The study also showed an increase in the level of physical
activity in over one out of four of the participants.

The intervention did not produce any relevant pre-post
modifications in the laboratory parameters.

The median (range) number of text messages sent by each
patient during the study was 35 (17; 55), i.e., one or two text
messages per week. In terms of costs, assuming a cost of 15
Euro cents per message and considering that on average each
participant sent 35 text messages, the overall cost sustained
did not exceed 4 Euros.

On the other hand, the dieticians sent a median (range)
number of six (six; eight) text messages to transmit the diet
program to the DAI and 29 (19; 39) messages with sugges-
tions, comments, and prescription modifications per patient.

The post-study questionnaires investigating the patients’
satisfaction with the DAI system documented that overall
DAI was judged as ‘‘excellent’’ or ‘‘good’’ by 95% of the pa-
tients, 70% of participants were ‘‘extremely’’ or ‘‘very satis-
fied’’ with its use, the system was defined as ‘‘extremely
useful’’ or ‘‘very useful’’ in the dietary program management
by 65% of enrolled subjects, and 76% were ‘‘definitely’’ or
‘‘probably interested’’ in buying it when introduced on the
market. Furthermore, the set-up process was considered
‘‘very’’ easy or ‘‘somewhat’’ easy to use by 82% of the patients
and ‘‘very much’’ effective or ‘‘much’’ effective in the com-

munication between dietician and patient by 83% of the par-
ticipants. Furthermore, 76% of the sample declared that DAI
increased ‘‘very much’’ or ‘‘much’’ their understanding of the
qualitative and quantitative content of food, 46% stated that
DAI increased their knowledge of the relationship between
food and territory, and 41% stated that DAI promoted the
seeking and purchase of local produce. The satisfaction was
particularly high in subjects who had lost 5 kg or more.

The function considered as the most useful was the ‘‘list of
food exchange,’’ followed by the ‘‘calculation of residual food
prescribed,’’ ‘‘food diary,’’ and ‘‘counting of carbohydrates,
fats, and proteins.’’

The most appreciated qualities of the software were the
constant support, the flexibility of the diet, the chance of not
using the balance, and the easy and constant communication
with the dietician. Among the limitations, patients pointed
out the time required to record food eaten, the lack of some
food in the atlas, and the technical difficulty of deleting mis-
taken data.

Conclusions

The STAR study represents an initiative to promote a cor-
rect nutritional education and to recover the habit of eating
genuine local produce rather than those deriving from large
distribution. Patients who voluntarily referred to the centers
to be included in the study largely exceeded the requested
number; this wide interest underlines how excess weight and
obesity are perceived by the community as real threats to
health. On the other hand, data on the dropout rate and
characteristics of the participants who dropped out confirm

Table 2. Comparison Between Baseline and End-of Study Participants’ Characteristics (n¼ 115) and Efficacy of

the Intervention

Characteristic Baseline Changes at follow-up P*

Body weight (kg) 83.3� 14.8 �2.5 (�3.2; �1.8) < 0.0001
BMI (kg/m2) 31.1� 4.4 �1 (�1.2; �0.7) < 0.0001
Waist circumference (cm) 99� 11.8 �3.7 (�4.6; �2.9) < 0.0001
Physical activity

Light 97.6% 70.0% < 0.0001
Moderate/intense 2.4% 30.0%

Diet anamnesis
Mediterranean diet goals 14.4% 69.8% < 0.0001
Calories (Kcal) 1,783� 480 �287.4 (�365.2; �209.5) < 0.0001
Total carbohydrates (g) 231� 78 �37.1 (�50.8; �23.4) < 0.0001
Simple carbohydrates (g) 71� 25 �3.7 (�8.4; 1.1) 0.12
Lipids (g) 68� 25 �14.9 (�19.2; �10.6) < 0.0001
Cholesterol (mg) 177� 82 �12.7 (�28.1; 2.7) 0.02
Proteins (g) 79� 58 �10.5 (�21; 0) 0.02
Alcohol (g) 3� 8 �0.7 (�2; 0.6) 0.18
Sodium (mg) 1,383� 692 �195.1 (�330.2; �60) 0.003
Total fiber (g) 24� 8 0.4 (�0.9; 1.7) 0.49
Fiber in 1,000 calories (%) 14� 5 2.4 (1.5; 3.2) < 0.0001

Laboratory tests
Glycemia (mg/dL) 93� 12 �0.2 (�1.9; 1.5) 0.94
Cholesterol (mg/dL) 198� 37 1.3 (�3.4; 6) 0.51
Triglycerides (mg/dL) 110� 68 2.7 (�9.5; 14.9) 0.87
HDL-cholesterol (mg/dL) 52� 15 0.1 (�1.8; 1.9) 0.33
LDL-cholesterol (mg/dL) 126� 33 �2.3 (�6.4; 1.7) 0.53

Baseline values are expressed as frequencies (%) or mean� SD values; increases/decreases at follow-up are expressed as frequencies or
means (95% confidence interval). BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

*The McNemar test for categorical variables and the Wilcoxon test for continuous variables.
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poor compliance and difficulty in reaching beneficial and
durable results, especially in patients with less motivation,
higher levels of excess weight and obesity, and more severe
eating disorders.

In spite of the existing discrepancy between the estimated
sample size and the analyzed sample, the number of evalu-
ated patients (n¼ 115) was sufficient to significantly docu-
ment the intervention’s efficacy.

Dietary prescription managed by DAI in association with
educational telephone calls was surprisingly effective, espe-
cially taking into consideration the short follow-up. The use of
DAI resulted in a decrease in the different obesity indexes
(body weight, BMI, and waist circumference) and was effec-
tive in modifying the qualitative and quantitative content of
meals by reducing total calories, by proportioning macronu-
trients (carbohydrates, proteins, and fats) according to the
Mediterranean diet targets, and by increasing the overall fiber
intake.

It is noteworthy that better results were obtained in indi-
viduals who reached Mediterranean diet goals compared
with those diverging from them, while finding a similar re-
duction in calorie intake in the two groups.

In this context, the role of fresh local produce was impor-
tant because they were recognized and chosen by participants
on average at least once a day, while a large proportion de-
clared that the system enhanced the purchase of such foods.

It is also important to underline that these outcomes were
obtained without further face-to-face contacts between dieti-
cian and participant after the dietary prescription. More spe-
cifically, participants attended the diabetes center at the
enrollment phase and after 20 weeks with the only specific
aim being the collection of the study data. Intermediate con-
tacts to prescribe and monitor the dietary program were ex-
clusively managed by SMSs.

Moreover, the study was conducted from October 2008 to
April 2009, thus including prevalently cold months with a
limited choice of seasonal vegetables and fruits; it is intuitive
that additional benefits could be obtained by extending the
use of the system throughout a whole calendar year, to ex-
pand the choice of all available local products according to
their season.

Results of this project are in line with other intervention
studies testing different strategies or tools for weight loss.22–27

In the different studies significant weight reductions from 0.1
to 1.0 kg were obtained in short time intervals. The next step
will be to test if the benefits of DAI are maintained long-term
and whether and to what extent it could impact on quality of
life and satisfaction.

Finally, some limits of the study need to be discussed. First,
this was a pilot study to test the feasibility and acceptability of
the system. The lack of a control group did not allow the
comparison of results obtained using DAI with those obtained
using standard approaches or other experimental interven-
tions. Second, the short follow-up did not allow assessment
of the durability of the weight loss/nutrition education or
detection of the relevant modifications in the laboratory
parameters.

In addition, the effect of the dietary program on pre-post
blood pressure levels was not investigated because data were
collected in a non-standardized way.

In conclusion, the results of this pilot study enabled the
clarification of the potential of an innovative information

technology and telemedicine system to support people
needing to reduce their body weight. The tool was also suit-
able for a more articulated initiative of ‘‘nutritional education’’
aiming to promote the healthy properties of the Mediterra-
nean diet and the consumption of fresh local produce. The
promising results of this pilot study will be used to design a
controlled randomized trial to provide more robust evidence
on the efficacy of the DAI.

Acknowledgments

The study was supported by the government of the Marche
Region, Italy.

Author Disclosure Statement

G.V. is a medical consultant of MeTeDa srl. M.C.R., C.P.,
C.C., T.A., P.F., N.G., P.N., S.T., and D.B. declare no com-
peting financial interests exist.

References

1. Kelly T, Yang W, Chen CS, Reynolds K, He J: Global burden
of obesity in 2005 and projections to 2030. Int J Obes (Lond)
2008;32:1431–1437.

2. Gallus S, Colombo P, Scarpino V, Zuccaro P, Negri E,
Apolone G, La Vecchia C: Overweight and obesity in Italian
adults 2004, and an overview of trends since 1983. Eur J Clin
Nutr 2006;60:1174–1179.

3. Harsha DW, Bray GA: Weight loss and blood pressure
control (Pro). Hypertension 2008;51:1420–1425.

4. Mehra R, Redline S: Sleep apnea: a proinflammatory disor-
der that coaggregates with obesity. J Allergy Clin Immunol
2008;121:1096–1102.

5. Lementowski PW, Zelicof SB: Obesity and osteoarthritis.
Am J Orthop 2008;37:148–151.

6. Chapman MJ, Sposito AC: Hypertension and dyslipidaemia
in obesity and insulin resistance: pathophysiology, impact
on atherosclerotic disease and pharmacotherapy. Pharmacol
Ther 2008;117:354–373.

7. Cohen SS, Palmieri RT, Nyante SJ, Koralek DO, Kim S,
Bradshaw P, Olshan AF: Obesity and screening for breast,
cervical, and colorectal cancer in women: a review. Cancer
2008;112:1892–1904.

8. Daviglus ML, Liu K, Yan LL, Pirzada A, Manheim L,
Manning W, Garside DB, Wang R, Dyer AR, Greenland P,
Stamler J: Relation of body mass index in young adulthood
and middle age to Medicare expenditures in older age.
JAMA 2004;292:2743–2749.

9. Haffner SM: Abdominal adiposity and cardiometabolic risk:
do we have all the answers? Am J Med 2007;120(9 Suppl 1):
S10–S16.

10. Bogers RP, Bemelmans WJ, Hoogenveen RT, Boshuizen HC,
Woodward M, Knekt P, van Dam RM, Hu FB, Visscher TL,
Menotti A, Thorpe RJ Jr, Jamrozik K, Calling S, Strand BH,
Shipley MJ; for the BMI-CHD Collaboration Investigators:
Association of overweight with increased risk of coronary
heart disease partly independent of blood pressure and
cholesterol levels: a meta-analysis of 21 cohort studies in-
cluding more than 300 000 persons. Arch Intern Med 2007;
167:1720–1728.

11. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F,
McQueen M, Budaj A, Pais P, Varigos J, Lisheng L;
INTERHEART Study Investigators: Effect of potentially
modifiable risk factors associated with myocardial infarction

646 ROSSI ET AL.



in 52 countries (the INTERHEART study): case-control
study. Lancet 2004;364:937–952.

12. Yusuf S, Hawken S, Ounpuu S, Bautista L, Franzosi MG,
Commerford P, Lang CC, Rumboldt Z, Onen CL, Lisheng L,
Tanomsup S, Wangai P Jr, Razak F, Sharma AM, Anand SS;
INTERHEART Study Investigators: Obesity and the risk of
myocardial infarction in 27.000 participants from 52 coun-
tries: a case-control study. Lancet 2005;366:1640–1649.

13. de Koning L, Merchant AT, Pogue J, Anand SS: Waist cir-
cumference and waist-to-hip ratio as predictors of cardio-
vascular events: meta-regression analysis of prospective
studies. Eur Heart J 2007;28:850–856.

14. Havel PJ: Update on adipocyte hormones: regulation of
energy balance and carbohydrate/lipid metabolism. Dia-
betes 2004;53(Suppl 1):S143–S151.

15. de Ferranti S, Mozaffarian D: The perfect storm: obesity,
adipocyte dysfunction, and metabolic consequences. Clin
Chem 2008;54:945–955.

16. Willett WC, Sacks F, Trichopoulou A, Drescher G, Ferro-
Luzzi A, Helsing E, Trichopoulos D: Mediterranean diet
pyramid: a cultural model for healthy eating. Am J Clin Nutr
1995;61(6 Suppl):1402S–1406S.

17. Chrysohoou C, Panagiotakos DB, Pitsavos C, Das UN, Ste-
fanadis C: Adherence to the Mediterranean diet attenuates
inflammation and coagulation process in healthy adults: the
ATTICA Study. J Am Coll Cardiol 2004;44:152–158.

18. Trichopoulou A, Costacou T, Bamia C, Trichopoulos D:
Adherence to a Mediterranean diet and survival in a Greek
population. N Engl J Med 2003;348:2599–2608.

19. Hardin-Fanning F: The effects of a Mediterranean-style di-
etary pattern on cardiovascular disease risk. Nurs Clin
North Am 2008;43:105–115.

20. American Diabetes Association, Bantle JP, Wylie-Rosett J,
Albright AL, Apovian CM, Clark NG, Franz MJ, Hoogwerf
BJ, Lichtenstein AH, Mayer-Davis E, Mooradian AD,
Wheeler ML: Nutrition recommendations and interventions
for diabetes: a position statement of the American Diabetes
Association. Diabetes Care 2008;31(Suppl 1):S61–S78.

21. Farmer A, Gibson OJ, Tarssenko L, Neil A: A systematic
review of telemedicine inteventions to support blood glu-
cose self-monitoring in diabetes. Diabet Med 2005;22:1372–
1378.

Address correspondence to:
Maria Chiara Rossi, M.Sc.

Department of Clinical Pharmacology and Epidemiology
Consorzio Mario Negri Sud

Via Nazionale
66030 S. Maria Imbaro (CH), Italy

E-mail: mrossi@negrisud.it

TELEMEDICINE IN DIET MANAGEMENT 647




