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Abstract
Background Health promotion programs are most beneficial in chronic diseases such as diabetes and morbid 
obesity, which can be positively affected by changes in attitudes, beliefs, and lifestyle.

Objectives This study aimed to develop an internet-based modern Health Promotion model using interactive online 
applications through continuing education and participation.

Methods The goal was to positively impact knowledge, behavior, and quality of life for patients with obesity and/
or diabetes. This is a prospective interventional study on patients with obesity or type 2 diabetes. Seventeen two 
patients who met the inclusion criteria were distributed randomly into two groups (control and intervention) 
from 2019 to 2021 in Greece. All the participants were given questionaries concerning quality of life anxiety and 
depression (HADS) attitudes and beliefs, knowledge about their condition and general questions to establish a 
baseline. A traditional health promotion model was followed for the control group. For participants in the intervention 
group, a web-based health promotion program was created according to the goals of the research. Participants 
were instructed to log on 1–2 times a week for 5–15 min, with the understanding that the research team would be 
monitoring their activities. The website included two knowledge games and personalized educational material based 
on their needs.

Results The sample comprised 72 patients (36 in control and 36 in the intervention groups). The mean age was 47.8 
years for the control group and 42.7 years for the intervention group (p = 0.293). Both study groups had a significant 
increase in knowledge score on diabetes (Control group:3,24, Intervention group 11,88 p < 0,001) and obesity (Control 
group:4,9, Intervention group 51,63 p < 0,001) along with a positive attitude score towards fighting obesity (Control 
group: 1,8, Intervention group 13,6 p < 0,001). Still, the overall change was more remarkable for the intervention 
group, as indicated by the significant interaction effect of the analysis. Anxiety was decreased only in the intervention 
group (Control group:0,11, Intervention group − 0,17 p < 0,005). Analysis for QOL during follow-up showed that 
Physical Health and Level of Independence was improved in both study groups but the degree of improvement 
was more significant in the intervention group (Control group 0,31,Intervention group 0,73 p < 0,001). Psychological 
Health was improved only in the intervention group, with better scores at 6 and 12 months compared to controls 
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      Introduction
The development of the World Wide Web and the Infor-
mation and Communication Technologies in the 1990s 
helped spread the Internet from one side of the globe to 
the other. This enabled people to develop applications, to 
directly access a wide range of information, and to com-
municate more easily [1].

It is a fact that the number of new users is constantly 
growing. In fact, in 2020, perhaps due to the pandemic, 
there was a 60% increase in the global digital population. 
In Greece in the same year, there was a 73% increase in 
internet home access [2]. The world wide web is now 
considered an effective platform that can be used in the 
context of trials for the dissemination of public health 
through online interventions. The tools it provides can 
help in educating individuals about health issues who 
live in remote areas with limited access to health, allow-
ing them to learn and receive higher quality education 
compared to where they reside. Any barriers to commu-
nication for the prevention and promotion of a healthy 
lifestyle are now overcome by the intervention of the 
internet.[3].

Smart devices (smartphones and tablets) provide easy 
and daily access to information, communication and 
opportunities for motivation. Social networking plat-
forms have invaded the everyday life of users with more 
than 3 billion monthly active users. And with percentages 
that still reach up to 70% of adults using at least one plat-
form for 2 h daily [4].

Thousands of health-related websites and applications 
have been developed, enabling new, friendly health edu-
cation programs to be implemented [5, 6]. In the 70s, the 
first health education program focused on changing the 
behavior of individuals through transmission of knowl-
edge to specific groups. In the 80s, the programs focused 
on group training methods and printed materials, as well 
as media campaigns. In the 90s, with the rapid develop-
ment of digital technology, CDROM applications were 
included in the health education programs [7]. Finally, in 
the new millennium and the internet era, interactive web 
applications now play a major role in health education, 

increasing their effectiveness in target populations [8, 9]. 
Social media are now considered a popular tool in com-
munication and education, and the possibilities they 
provide for modifying health behaviors are significantly 
increased through the developed programs. For example, 
research results regarding the impact of social media on 
promoting health showed that Instagram and Twitter 
were a medium that concerned user behavior changes, 
while through YouTube and Facebook, users recorded 
increased behavior change interventions [10]. Health 
education is most beneficial in chronic diseases such 
as diabetes and morbid obesity, which can be positively 
affected by changes in attitudes, beliefs, and lifestyle 
(behavior modification) [11–13]. For example, patients 
with increased knowledge, self-care behaviors, and spe-
cific attitudes and beliefs result in better control of blood 
sugar levels among individuals with type 2 diabetes [14].

According to the World Health Organization (WHO), 
trends on both diabetes and obesity are not encourag-
ing. Diabetes is considered one of the top ten causes of 
death. As defined by the American Diabetes Association, 
diabetes type 2 is a chronic medical condition character-
ized by high glucose levels due to insulin resistance and/
or inadequate insulin production by the pancreas. It is 
the most common form of diabetes, and typically devel-
ops in adulthood [15]. The rates for 2019 are estimated at 
approximately 463 million cases of diabetes worldwide in 
the 20–79 age group. By 2045 we expect a 51% increase, 
with the number of people with diabetes reaching about 
700  million. In Europe, it is estimated that in 2021 the 
number of diabetes cases was 540  million. Among all 
cases of diabetes, more than 90% are type 2 diabetes 
(T2D). The annual progression from prediabetes to T2D 
ranges from 5 to 10% and one of the most significant pre-
disposing factors in the appearance of type 2 diabetes is 
obesity [16]. It is estimated that obese individuals have a 
3–4 times higher frequency of developing T2D compared 
to individuals with a normal BMI [17].

As far as obesity is concerned, as defined by WHO is 
an excessive accumulation of body fat, leading to a sig-
nificant increase in body weight that may affect an 

(Control group 0,28,Intervention group 1,42 p < 0,001). Furthermore, Social relationships were improved only in the 
intervention group (Control group 0,02, Intervention group 0,56 p < 0,001).

Conclusions The results of the present study showed that the participants in the intervention group showed 
significant improvement in knowledge, attitudes, and beliefs after using the internet as a learning tool. The 
intervention group also showed significantly reduced anxiety and depression arising from chronic illness. All of this 
resulted in an improved quality of life regarding physical Health, mental Health, and social relationships. Technology 
and online-based health promotion programs can revolutionize how we approach the prevention and management 
of chronic and terminal illnesses by improving accessibility, personalizing care, increasing engagement and 
motivation, improving data analysis, and disease management.

Keywords Health promotion, Obesity, Diabetes, Interactive website



Page 3 of 9Chrysi et al. BMC Public Health          (2023) 23:639 

individual’s health. The World Health Organization 
(WHO) defines obesity as a body mass index (BMI) of 
30 or higher [18]. In 2016, about 2  billion adults were 
overweight or obese [19] while approximately 41  mil-
lion children under the age of 5 and 340 million children 
between 5 and 18, especially in the developed world, are 
considered overweight or obese. Since there is a strong 
link between obesity and diabetes, having so many chil-
dren with obesity can only lead to increased incidence 
of diabetes in the future. So addressing obesity now can 
prevent diabetes at the future.

The high prevalence of these metabolic disorders, 
their impact on public health, and the increasingly ris-
ing social and economic cost are pushing us towards 
finding innovative interventions through the internet, 
guided by the therapeutic team (doctor, dietitian, psy-
chologist, nurse, psychiatrist). The aim of this study was 
to develop a modern Health Promotion model, through 
continuing education and participation using interac-
tive online applications that follow the modern technol-
ogy, is specifically designed to respond individually and 
personalized to the educational needs of each patient 
regardless of the education level, since the “wall” of each 
patient was unique and created according to their needs. 
The goal was to positively impact knowledge, behavior 
and eventually quality of life for those who suffer from 
obesity or diabetes type2. It has been proven that educa-
tion for patients with type 2 diabetes and obesity is posi-
tively related to their adherence to treatment. In addition, 
providing education on disease management, nutrition, 
physical exercise, and complication prevention can help 
patients change their lifestyles and improve their health.

Furthermore, the increase in rates of type 2 diabetes 
and obesity in Greece and worldwide is a serious pub-
lic health issue. Therefore, a health education program 
that focuses on preventing and managing these diseases 
can help reduce their impact on population health and 
improve the quality of life for patients. Developing health 
education programs for patients with type 2 diabetes and 
obesity is essential to improving public health services.

Methods
This is a prospective interventional study on patients 
with obesity or type 2 diabetes age group of 18–60 years 
old, where it was conducted during 2019–2020 in Endo-
crine Unit,  Second Propaedeutic Department of Inter-
nal Medicine, Attikon University Hospital, National and 
Kapodistrian University of Athens, Athens, Greece.

Patients were recruited at the Endocrine Unit of the 
Ddepartment. All the patients who met the eligibility cri-
teria were distributed randomly into 2 groups (control 
and intervention). Possession of a smart phone and inter-
net access was essential for their inclusion in the pro-
tocol. Patients with severe mental diseases and patients 

with severe commodities like cancer, or renal failure were 
excluded from the study. The randomization was based 
on the order of the appointments, with the odd numbers 
being assigned to the control group and the evens to the 
intervention group.

The measurements of the individuals who participated 
in the study included the calculation of BMI, current and 
mean waist circumference, glycosylated hemoglobin, 
blood pressure, cholesterol, and questionnaires. All the 
participants were given questionaries concerning qual-
ity of life [20], anxiety and depression (HADS) [21] atti-
tudes and beliefs [22], knowledge about their condition 
[23], and other general questions to establish a baseline 
(demographic characteristics, internet use, everyday 
activities, etc.). In the control group the questionnaires 
were given in person, while in the intervention group 
they were sent electronically. Participants in both groups 
completed the same questionnaires at the time of recruit-
ment, at 6 months, and again at 12 months. All the data 
collection performed from the principal investigator to 
decries the risk of bias. All patients sign an informed con-
sent form before being included in the research groups to 
participate and publish the data. The consent form was 
reviewed and approved from the ethic committee of the 
hospital.

For the participants in the control group, a traditional 
health promotion model was followed. Printed materi-
als were sent every 3 months, and in small groups 4 lec-
tures was given at 6th months of the intervention. The 
clinic’s medical staff performed the lectures, which were 
approximately 45  min long and included general epide-
miological information about diabetes and obesity and 
the importance of a healthy lifestyle. So the overall impli-
cation of the control group participants was calculated to 
be approximately 24 h a year for both synchronous (lec-
tures) and asynchronous activities (study material).

For participants in the intervention group, a health 
promotion program was created according to the goals 
of the research. For the purposes of the study a website 
was developed called www.ipromotehealth.gr, in order to 
provide individualized training where participants cre-
ated their username and password to access the platform.

The website included two knowledge games: “i play 4 
health” and “i play 2 learn”. The first game was simply 
answering questions, while the second one added a com-
petitive element among the other participants.

According to the instructions given by the researcher 
to the intervention group, each patient was required to 
dedicate at least 15 min twice a week, with a minimum 
interval of 2 days, to complete the 2 games that were 
developed (each consisting of 10 questions) as part of the 
study, and to read the texts posted on the website. The 
purpose of the games was to provide personalized infor-
mation to each patient, as incorrect answers in the games 

http://www.ipromotehealth.gr
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would contribute to the creation of a corresponding part 
of the “wall”. The texts were written by the research team 
and clinical staff, and the average reading time for each 
text did not exceed 3 min. In addition to these texts, gen-
eral information promoting healthy eating, exercise, etc., 
as well as epidemiological data, were posted on the “wall”. 
The total engagement of participants in the intervention 
was approximately 25 h per year.

Compliance of participants was monitored weekly 
through Google Analytics. In case of non-compliance, 
the principal investigator would send a reminder email 
or SMS. Access to the specially designed platform was 

available exclusively to each participant for 12 months 
and could be used at any time, according to their own 
preference.

In particular, the home page of each participant 
included:

1. General articles that were common to the whole 
group, about a healthy lifestyle, smoking, the 
importance of physical activity, etc.

2. Customized health information based on the 
incorrect answers from the games.

3. Personalized tips that emerged from the attitudes 
and beliefs section.

This research protocol was approved by the ethics com-
mittee of the University General Hospital “Attikon”, and 
written consent of the participants was obtained.

Statistical analysis
The analysis of the data was per protocol. Quantitative 
variables were expressed as mean (Standard Deviation) 
or as median (interquartile range). Qualitative variables 
were expressed as absolute and relative frequencies. 
Independent samples Student’s t-tests were used for the 
comparison of mean values between the two groups. For 
the comparison of proportions chi-square and Fisher’s 
exact tests were used. Repeated measurements analysis of 
variance (ANOVA) was adopted to evaluate the changes 
observed in knowledge scores on diabetes and obesity, 
attitude score towards fighting obesity, quality life scores, 
anxiety and depression scales among the two groups 
over the follow up period. Log transformations were 
made in case of not normal distribution. Power analy-
sis methodology represented a design, with two groups 
of the between-subject factor of the studied groups and 
three levels of the within-subjects factor of time. For this 
design, 72 participants (36 per group) achieved a power 
of 0.95 for the between-subjects main effect at an effect 
size of 0.35; a power of 0.95 for the within-subjects main 
effect at an effect size of 0.20; and a power of 0.95 for the 
interaction effect at an effect size of 0.20. All reported p 
values are two-tailed. Statistical significance was set at 
p < 0.05 and analyses were conducted using SPSS statisti-
cal software (version 22.0).

Results
Sample consisted of 72 patients (36 in the control group 
and 36 in the intervention group). Demographics and 
other characteristics of the two study groups are pre-
sented in Table 1. The mean age was 47.8 years (SD = 12.2 
years) for the control group and 42.7 years (SD = 13.5 
years) for the intervention group (p = 0.293). The two 
groups of participants were also similar in terms of sex, 
educational status, health status and other characteristics 
resented in Table 1. Table 2 shows the changes over the 

Table 1 Sample characteristics
Control group 
(N = 36; 50%)

Intervention 
group (N = 36; 
50%)

N (%) N (%) Ρ
Gender

 Men 8 (22.2) 12 (33.3) 0.293+

 Women 28 (77.8) 24 (66.7)

Age, mean (SD) 47.8 (12,2) 42.7 (13.5) 0.249‡

Educational level

 High school 6 (16.7) 3 (8.3) 0.501++

 2-year college 2 (5.6) 6 (16.7)

 Technical University 12 (33.3) 9 (25.0)

 University 10 (27.8) 11 (30.6)

 MSc 6 (16.7) 7 (19.4)

Family status

 Unmarried 14 (38.9) 14 (38.9) 0.902++

 Married 15 (41.7) 15 (41.7)

 Separated 1 (2.8) 2 (5.6)

 Divorced 6 (16.7) 4 (11.1)

 Widowed 0 (0.0) 1 (2.8)

Children

 No 14 (38.9) 16 (44.4) 0.633+

 Yes 22 (61.1) 20 (55.6)

Living conditions

 Alone 11 (30.6) 12 (33.3) 0.800+

 With others 25 (69.4) 24 (66.7)

Occupation

 Unemployed 16 (44.4) 18 (50.0) 0.777+

 In public sector 7 (19.4) 5 (13.9)

 In private sector 7 (19.4) 9 (25.0)

 Free lancers 6 (16.7) 4 (11.1)

Place o f residence

 Attica 30 (83.3) 32 (88.9) 0.496+

 Out of Attica 6 (16.7) 4 (11.1)

Health status

 Verry poor 0 (0.0) 0 (0.0) 0.627++

 Poor 0 (0.0) 0 (0.0)

 Not poor nor good 13 (36.1) 9 (25.0)

 Good 20 (55.6) 24 (66.7)

 Very good 3 (8.3) 3 (8.3)
+Pearson’s chi-square test; ++Fisher’s exact test; ‡Student’s t-test
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follow up period for in knowledge and attitudes for the 
control and intervention group.

Both study groups had a significant increase in knowl-
edge score on diabetes and obesity along with positive 
attitude score towards fighting obesity, but the overall 
change was greater for the intervention group as indi-
cated from the significant interaction effect of the analy-
sis. At both 6 and 12 months the intervention group had 
better performance concerning in knowledge scores and 
positive attitude score towards fighting obesity, as com-
pared to control group.

Changes in anxiety and depression during follow up for 
the two study groups are shown in Table 3. Anxiety was 
decreased only in the intervention group, while depres-
sion was decreased in both groups.

Analysis for QOL during follow up (Table  4) showed 
that Physical health and Level of Independence was 
improved in both study groups but the degree of 
improvement was greater in the intervention group. Psy-
chological Health and Spirituality was improved only in 

the intervention group, which had better scores at both 6 
and 12 months in comparison to controls. Furthermore, 
Social relationships were improved only in the interven-
tion group.

Discussion
Education as a public health service is of vital impor-
tance. Specifically when prevention and treatment are 
part of a strategy to control chronic conditions such as 
type 2 diabetes or obesity. Therapeutic patient educa-
tion [WHO] is considered of primary importance so that 
patients can first understand the nature of their disease 
and then be empowered with knowledge and skills to 
manage their symptoms, especially in chronic conditions 
[24].

Health promotion interventions are considered effec-
tive in preventing and improving the overall health of the 
target population. However, their range could be made 
more effective through internet-based programs from 
authorized agencies, taking into account users’ actual 

Table 2 Changes in knowledge and attitudes during follow up for the two study groups
Baseline 6 months 12 months Change
Mean 
(SD)

Median 
(IQR)

Mean 
(SD)

Median 
(IQR)

Mean 
(SD)

Median 
(IQR)

Mean 
(SD)

P2 P3

Knowledge score on 
diabetes

Control 
group

13.65 
(5.97)

13 (9 ─ 20) 21.71 
(2.28)

22 (20 ─ 24) 16.88 
(5.07)

18 (13 ─ 22) 3.24 
(4.18)

< 0.001 < 0.001

Interven-
tion group

12.06 
(2.28)

12 (11 ─ 14) 23.59 
(1.7)

24 (24 ─ 24) 23.94 
(0.24)

24 (24 ─ 24) 11.88 
(2.32)

< 0.001

P1 0.782 0.015 < 0.001
Knowledge score on 
obesity

Control 
group

58.01 
(24.8)

64.71 (35.29 
─ 82.35)

80.07 
(8.92)

82.35 (76.47 
─ 88.24)

62.91 
(22.14)

67.65 (47.06 
─ 82.35)

4.9 
(11.72)

< 0.001 < 0.001

Interven-
tion group

36.27 
(10.48)

35.29 (29.41 
─ 41.18)

86.76 
(2.58)

88.24 (85.29 
─ 88.24)

87.91 
(1.37)

88.24 (88.24 
─ 88.24)

51.63 
(10.72)

< 0.001

P1 < 0.001 < 0.001 < 0.001
Positive attitude score 
towards fighting obesity

Control 
group

61.3 (8.9) 65 (55 ─ 70) 70.7 (8.6) 75 (65 ─ 75) 63.1 (9) 65 (60 ─ 70) 1.8 (3) < 0.001 0.001

Interven-
tion group

66.3 
(10.9)

67.5 (60 ─ 
75)

78.6 (8.4) 80 (70 ─ 85) 79.9 
(8.1)

80 (75 ─ 90) 13.6 (16) < 0.001

P1 0.061 < 0.001 < 0.001
Note. Analysis was conducted with logarithmic transformations
1p-value for group effect; 2p-value for time effect; 3Effects reported include differences between the groups in the degree of change (repeated measurements 
ANOVA)

Table 3 Changes in anxiety and depression during follow up for the two study groups
Baseline 6 months 12 months Change
Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) P2 P3

Anxiety Control group 4.61 (3.05) 6 (1 ─ 7) 4.67 (3.07) 6 (1 ─ 7) 4.72 (3.06) 6 (1 ─ 7) 0.11 (0.46) 0.942 0.149

Intervention group 3.81 (3.47) 4 (0 ─ 7) 3.33 (3.47) 2.5 (0 ─ 7) 3.64 (3.49) 4 (0 ─ 7) -0.17 (1.7) 0.005
P1 0.225 0.062 0.120

Depression Control group 5.22 (2.84) 6 (2.5 ─ 7) 4.94 (2.99) 6 (2.5 ─ 7) 5 (3.5) 6 (1.5 ─ 7) -0.22 (1.29) 0.043 0.191

Intervention group 3.97 (2.89) 4.5 (2 ─ 6) 3.39 (2.76) 3.5 (0.5 ─ 6) 3.78 (3.09) 3.5 (0.5 ─ 7) -0.19 (2.03) 0.027
P1 0.029 0.022 0.274

Note. Analysis was conducted with logarithmic transformations
1p-value for group effect; 2p-value for time effect; 3Effects reported include differences between the groups in the degree of change (repeated measurements 
ANOVA)
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needs and expectations [3]. A large number of health-
related applications focusing on prevention and treat-
ment are available today. These educational tools are 
aimed mainly at younger age groups, having a greater 
impact than traditional techniques because younger 
generations are daily users of internet and these types of 
interventions are more friendly to them [25]. The use of 
such educational tools has been growing for the last 20 
years, but in the last 5 years this growth has accelerated 
due to the wider use of smart devices [26]. Unfortunately 
most of them are programs mainly focusing on diet and 
exercise, neglecting the mental impact of these condi-
tions on overall health.

Evidence for the impact of these applications on users’ 
lifestyles is compelling, according to a 2019 Xinghan et al. 
meta-analysis of more than 23 studies [27].

These applications could improve health promotion by 
facilitating interdisciplinary collaboration, better doctor 
and patient communication, exchange of ideas between 
patients and targeted information [28]. This is in contrast 
to health promotion programs that have focused mainly 
on passive, lecture-based models without opportunities 
for interaction [29].

The aim of this study was to provide targeted and per-
sonalized information to participants according to their 
knowledge deficiencies. Participants answered a series 
of questions through interactive games and depending 
on the wrong answers they received the corresponding 
information. Using this model, a significant improve-
ment in their knowledge scales was recorded compared 
to the traditional model of health promotion used in 
the control group. In Garrett et al. published a random-
ized study in people with diabetes using a learning map 

for continuous training. It showed that educating, and 
changing attitudes and beliefs in the intervention group 
led to better outcomes, compared to the control group 
that had the classical educational approach [30]. Active, 
continuous and interactive participation motivates the 
target individuals towards a more positive attitudes about 
their condition [31].

The importance of the interactive educational process 
that takes place through these applications is great and 
is highlighted by research such as a systematic review 
of Norris et al., in 2001. This study focused on diabetes 
self-management education through patients collaborat-
ing with others in the same group [32]. In contrast, there 
are interventions of health education programs that focus 
mainly on passive models without interaction between 
the participants and are simply done in the form of a lec-
ture [33]. A prospective study, in weight management 
clinics only gave patients diet programs and behavioral 
interventions seeking to change attitudes toward obesity. 
After 12-month the subjects’ knowledge remained low 
without significant improvement [34].

The development of various applications that are used 
daily by millions of users enables direct communica-
tion between people of different age groups but who 
have something in common, such as a health condition. 
Indeed, a meta-analysis by Laranjo et al. in 2015 showed 
that, with widespread social media such as Twitter and 
Facebook, the effect on behavior modification was 
greater since these networks make it easier to communi-
cate in private groups [35]. Greater knowledge seems to 
significantly affect the positive attitudes and optimism 
of chronic patients and especially patients with diabe-
tes and obesity [36]. This seems to be the case because 

Table 4 Changes in QOL during follow up for the two study groups
Baseline 6 months 12 months Change
Mean (SD) Mean (SD) Mean (SD) Mean (SD) P2 P3

Overall QoL/ health facet Control group 14.39 (2.43) 14.39 (2.43) 14.39 (2.43) 0.00 (0.00) 1.000 0.236

Intervention group 14.56 (2.01) 14.78 (1.93) 14.72 (1.92) 0.17 (0.74) 0.099

P1 0.752 0.454 0.521

Physical health and Level of Independence Control group 13.62 (1.79) 13.8 (1.93) 13.93 (2.04) 0.31 (0.46) 0.001 0.001
Intervention group 14.06 (1.68) 14.59 (1.66) 14.79 (1.77) 0.73 (0.5) < 0.001
P1 0.252 0.054 0.060

Psychological Health and Spirituality Control group 13.43 (1.86) 13.57 (1.93) 13.7 (2.01) 0.28 (0.56) 0.072 < 0.001
Intervention group 13.54 (1.58) 14.59 (1.5) 14.95 (1.61) 1.42 (0.94) < 0.001
P1 0.777 0.013 0.005

Social relationships Control group 14.29 (2.4) 14.29 (2.4) 14.31 (2.4) 0.02 (0.3) 0.962 0.003
Intervention group 14.13 (2.56) 14.64 (2.23) 14.7 (2.26) 0.56 (0.79) < 0.001
P1 0.814 0.489 0.488

Environment Control group 11.97 (1.43) 11.96 (1.47) 12.03 (1.34) 0.06 (0.12) 0.260 0.510

Intervention group 12.39 (1.65) 12.51 (1.65) 12.39 (1.69) 0 (0.08) 0.250

P1 0.238 0.202 0.223
1p-value for group effect; 2p-value for time effect; 3Effects reported include differences between the groups in the degree of change (repeated measurements 
ANOVA)
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the determining factor that influences positive outcomes 
for those with metabolic diseases is lifestyle change. This 
factor is exactly what health education programs seek to 
address [37]. Although the importance of optimism has 
been widely studied in the health of chronic patients, 
there is limited information on the factors that determine 
this positivity [38].

Positive attitudes towards chronic illnesses can help 
to alleviate anxiety and depression, which are major fac-
tors influencing quality of life. [39] A study by Luppino 
et al. in 2010, revealed the vicious cycle that can occur 
between depression and obesity [40]. In the present study 
the participants in the intervention group showed sig-
nificantly reduced levels of anxiety and depression after 
6 months compared to the participants in the control 
group. Similarly, another study involving 76 people with 
both morbid obesity and depression showed the effec-
tiveness of depression treatment that also included a 
health promotion program for weight control. Patients 
had positive results in terms of weight loss and improved 
optimism [41].

Providing information and encouraging optimism 
in patients with chronic diseases, such as diabetes, also 
helps to change their attitudes and beliefs and conse-
quently to improve the compliance with the treatment. 
In giving patients more control over their treatment, we 
can reduce potential complications from the disease [42]. 
In the present study, more positive attitudes and beliefs 
towards their disease were recorded compared to the 
control group. Indeed, other studies come to this conclu-
sion also.

In 2004, Wassenberg et al. showed that positive atti-
tudes in people with hypertension towards their chronic 
disease resulted in better regulation of the disease, as 
participants had more consistent monitoring of blood 
pressure [43]. In addition, a study using a web-based 
online games approach to changing attitudes and beliefs 
showed that participants in the intervention group had 
better HbA1c levels after 3 months of intervention, due 
to lifestyle changes encouraged in the program. Patients 
reported they felt more secure in a web base self-man-
agement education health environment, compared to the 
traditional model [44].

Another study by Baranowski et al. in 2016, in collabo-
ration with many organizations, identified the most ben-
eficial features for health education games: that they be 
interactive, have feedback, allow for agency and control, 
identity, and immersion [45].

In the present research these elements were included 
in the development of the two online knowledge games. 
Greater knowledge resulting in behavior modifica-
tion was observed since the participants received direct 
information about their performance (score) as well as 
customized information depending on their incorrect 

answers. Indeed, the value of this approach can also be 
seen in publications such as a study by Espinosa-Curiel 
et al. in 2020, which developed an online knowledge 
game aimed at changing children’s eating habits. In just 
6 weeks there was an improvement in the level of knowl-
edge as well as a more positive attitude towards a health-
ier diet. The children’s parents agreed that the game had a 
positive effect on them as they could now recognize more 
than 10 unhealthy foods [46].

Like most studies performed with questionaries, the 
present study has some limitations that should be consid-
ered. Apart from the limited sample size, limited depth 
of information, and possible misunderstandings or inter-
pretation errors from the participants, mainly due to lan-
guage barriers. The main limitation is the self-report bias. 
Questionnaires rely on self-reported data, and sometimes 
the participants may not always be honest or accurate 
in their responses. In addition, they may be influenced 
by social desirability bias or other factors affecting their 
answers, so researchers have limited control over vari-
ables that could affect the results. While questionnaires 
can provide valuable insights into participants’ knowl-
edge, attitudes, and beliefs, they are not without limita-
tions, and their findings should always be considered in 
the context of their limitations.

Conclusion
It appears that the study was conducted during the 
COVID-19 pandemic, which posed significant challenges 
due to government restrictions. Diabetes was one of the 
comorbidities with increased incidence in COVID-19 
patients as the virus is related to glucose dysregulation 
or hyperglycemic hyperosmotic state [47]. Additionally, 
many health promotion programs focusing on type 2 dia-
betes and obesity had been canceled. The development of 
patients-based online health promotion programs (such 
ipromotehealth.gr) is significant for patients as they 
continuously receive support to control their glycemic 
control.

The present intervention was a challenge for the partic-
ipants as they were unfamiliar with such programs. How-
ever, the personalized approach, the online material, and 
the monitoring from the research team through Google 
Analytics, delivered targeted feedback and encouraged 
participation in a healthier lifestyle, better monitoring 
of glucose levels, etc. The final analysis of the research 
results showed that the participants in the intervention 
group showed significant improvement in knowledge, 
attitudes, and beliefs after using the internet as a learn-
ing tool, particularly compared to the control group 
which used a traditional health promotion approach. The 
intervention group also showed a significant reduction of 
anxiety and depression arising from chronic illness. All 
of this resulted in an improved quality of life in regards 
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to physical health, mental health, and social relation-
ships. Those involved in health education and promotion 
not only must integrate modern tools into their existing 
programs, but also must design new interventions using 
the philosophy of the internet and social media, through 
the growing potentials of smart phones. Using these 
technologies, and looking into the future with the artifi-
cial intelligence, we can allow users to benefit from both 
traditional and experiential methods. Practically, the 
internet allows health promotion providers to easily and 
quickly customize health education to fit the individual 
need.

Technology and online-based health promotion pro-
grams have the potential to play a significant role in 
addressing a wide range of chronic and terminal ill-
nesses. Some potential future implications are improved 
accessibility by allowing patients to access information 
and support from their homes. This can be particularly 
important for patients who have difficulty traveling or 
live in rural or remote areas. Another significant implica-
tion is the personalization of care. Technology can help 
health promotion programs better tailor their care to 
individual patients, considering factors such as age, gen-
der, health status, and lifestyle. This can help to make care 
more effective and engaging for patients and increase 
motivation for example development of games that can 
also be used to make health promotion programs more 
engaging and fun. Also, online programs are cost-effec-
tive by reducing the need for face-to-face consultations 
and other traditional healthcare services.

In conclusion, technology and online-based health 
promotion programs have the potential to revolutionize 
the way we approach the prevention and management of 
chronic and terminal illnesses. By improving accessibil-
ity, personalizing care, increasing engagement and moti-
vation, improving data analysis, and improving disease 
management, these programs can help to improve health 
outcomes and reduce the burden of illness on individuals 
and society.

Acknowledgements
We thank the medical personnel of the Endocrine Unit, of the 2nd 
Propaedeutic Department of Internal Medicine, “Attikon” University Hospital,l 
for their contribution to the study and most specifically Ms Stefania Tsouknida 
for techical assistance and Ms Georgia Isari, for dietary and further scientific 
contribution.

Author Contribution
MC was the principal investigator and wrote the main manuscript, MP 
supervised the study design, the data collection and the research process, IM, 
and GD reviewed the manuscript.

Funding
This is a self-funded study, and no extra funding was used.

Data Availability
The datasets used and analysed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted in full accordance with all applicable research 
policies, and all methods were carried out in accordance with relevant 
guidelines and regulations.
The study was performed following the protocol that the National and 
Kapodistrian Athens University Medical School, Ethics and licensing 
committee approved.
All patients sign an informed consent form, before being included in the 
research groups for participating and publishing the data. The consent form 
was reviewed and approved from the ethic committee of the hospital.

Consent for publication
Not Applicable (NA).

Competing Interest
All authors declare that they don’t have any conflict of interest.

Author details
1Intensive Care Unit, Hellenic Anticancer Institute, “Saint Savvas” Hospital, 
Athens, Greece
22nd Department of Psychiatry, Attikon University Hospital, National and 
Kapodistrian Athens University Medical School, Athens 12462, Greece
32nd Propaedeutic Department of Internal Medicine, Attikon University 
Hospital, National and Kapodistrian Athens University Medical School, 
Athens 12462, Greece
4Endocrine Unit, 2nd Propaedeutic Department of Internal Medicine, 
Attikon Univeristy Hospital, National and Kapodistrian Athens University 
Medical School, Athens, Greece

Received: 28 August 2022 / Accepted: 29 March 2023

References
1. Šendelj R. Information Technology and Information Management in Health-

care.Stud Health Technol Inform. 2020 Sep25;274:139–158. doi: https://doi.
org/10.3233/SHTI200674

2. Higheranking. 200 secret statistical data for social media for 2021. https://
higheranking.com/social-media-marketing-statistics/

3. Balci S, Spanhel K, Lasse B, Sander, Baumeister H. Culturally adapting internet- 
and mobile-based health promotion interventions might not be worth 
the effort: a systematic review and meta-analysis. 2022 Mar 23;5(1):34. doi: 
https://doi.org/10.1038/s41746-022-00569-x

4. Beleigoli AM, Andrade AQ, Cançado AG, Paulo M, Nl, Diniz M, De Fátima 
H, Ribeiro AL. Web-Based Digital Health Interventions for Weight Loss and 
Lifestyle Habit Changes in Overweight and Obese Adults: Systematic Review 
and Meta-Analysis. J Med Internet Res. 2019 Jan 8;21(1): e 298. DOI: https://
doi.org/10.2196/jmir.9609

5. Wright CJC, Schwarzman J, Dietze PM, Crockett B, Lim MSC. Barriers and 
opportunities in the translation of mobile phone and social media interven-
tions between research and health promotion practice in Australia: a qualita-
tive study of expert perspectives.Health Res Policy Syst. 2019 Jan10;17(1):5. 
doi: https://doi.org/10.1186/s12961-018-0406-x

6. White BK, Burns SK, Giglia RC, Scott JA. Designing evaluation plans for health 
promotion mHealth interventions: a case study of the milk man mobile app. 
Health Promot J Austr. 2016;27(3):198–203. https://doi.org/10.1071/HE16041.

7. Owen N, Fotheringham M, Marcus B. Communication technology and health 
behavior change. In: Glanz k, Rimer B, Lewis F, editors Health behavior and 
health education. 3rd ed. Jossey- Bass, San Francisco, CA, 2002:510–529

8. American Diabetes Association. Promoting Health and Reducing Disparities 
in Populations. Diabetes Care. 2017;40(Supplement. 1): S6–S10. https://doi.
org/10.2337/dc17-S004

9. Chavez S, Fedele D, Guo Y, Bernier A, Smith M, Warnick J, Modave F. Mobile 
apps for the management of diabetes. Diabetes Care Diabetes Care. 2017 
Oct;40(10):e145–6. https://doi.org/10.2337/dc17-0853.

10. Ghahramani Α, Maximilian de Courten, Prokofieva Μ. The potential 
of social media in health promotion beyond creating awareness: an 

http://dx.doi.org/10.3233/SHTI200674
http://dx.doi.org/10.3233/SHTI200674
https://higheranking.com/social-media-marketing-statistics/
https://higheranking.com/social-media-marketing-statistics/
http://dx.doi.org/10.1038/s41746-022-00569-x
http://dx.doi.org/10.2196/jmir.9609
http://dx.doi.org/10.2196/jmir.9609
http://dx.doi.org/10.1186/s12961-018-0406-x
http://dx.doi.org/10.1071/HE16041
http://dx.doi.org/10.2337/dc17-S004
http://dx.doi.org/10.2337/dc17-S004
http://dx.doi.org/10.2337/dc17-0853


Page 9 of 9Chrysi et al. BMC Public Health          (2023) 23:639 

integrative review. 2022 Dec 21;22(1):2402. doi: https://doi.org/10.1186/
s12889-022-14885-0.

11. Waite M, Martin C, Franklin R, Duce D, Harrison R. Human Factors and Data 
Logging Processes With the Use of Advanced Technology for Adults With Type 1 
Diabetes: Systematic Integrative Review.JMIR Hum Factors. 2018 Mar15;5(1):e11. 
doi: 10.2196

12. Jane M, Hagger M, Foster J, Ho S, Pal S. Social media for health promo-
tion and weight management: a critical debate.BMC Public Health. 2018 
Jul28;18(1):932. doi: https://doi.org/10.1186/s12889-018-5837-3

13. Sumamo Schellenberg E, Dryden DM, Vandermeer B, Ha C, Korownyk C. 
Lifestyle interventions for patients with and at risk for type 2 diabetes: a 
systematic review and meta-analysis. Ann Intern Med. 2013 Oct;15(8):543–51. 
https://doi.org/10.7326/0003-4819-159-8-201310150-00007.

14. Leong CM, Lee Ting-I, Chien Y-M, Kuo L-N, Kuo Y-F. Hsiang-Yin Chen Social 
Media-Delivered Patient Education to Enhance Self-management and 
Attitudes of Patients with Type 2 Diabetes During the COVID-19 Pandemic: 
Randomized Controlled Trial. 2022 Mar 23;24(3):e31449. doi: https://doi.
org/10.2196/31449.

15. American Diabetes Association, S1-S2). (2021). Standards of Medical Care in 
Diabetes – 2021. Diabetes Care, 44(Supplement 1),. 2021 Jan;44(Suppl 1):S1-
S2. doi: https://doi.org/10.2337/dc21-Sint.

16. DeMarsilis A, Reddy N, Boutari C, Filippaios A, Sternthal E, Katsiki N, Mantzoros 
C. Pharmacotherapy of type 2 diabetes: An update and future directions.2022 
Dec;137:155332. doi:https://doi.org/10.1016/j.metabol.2022.155332.Epub 
2022 Oct 12.

17. He Bo-YingZLi-Xia. Ling Xue. Intermittent Fasting: Potential Bridge of Obesity 
and Diabetes to Health? 2022 Feb 25;14(5):981. doi: https://doi.org/10.3390/
nu14050981.

18. World Health Organization. (2020). Obesity and overweight. Retrieved from 
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight.

19. 72nd session of the WHO Regional Committee for Europe. Data and statistics. 
https://www.euro.who.int/en/health-topics/noncommunicable-diseases/
diabetes/data-and-statistics

20. Ginieri-Coccossis M, Triantafillou E, Tomaras V, Liappas IA, Christodoulou GN, 
Papadimitriou G. G N. Quality of life in mentally ill, physically ill and healthy 
individuals: the validation of the Greek version of the World Health Organiza-
tion Quality of Life (WHOQOL-100) questionnaire.Ann Gen Psychiatry. 2009 
Oct13;8:23. DOI: https://doi.org/10.1186/1744-859X-8-23

21. Michopoulos I, Douzenis A, Kalkavoura C, Christodoulou C, Michalopoulou P, 
Kalemi G, Fineti K, Patapis P, Protopapas K, Lykouras L. Hospital Anxiety and 
Depression Scale (HADS): validation in a Greek general hospital sample.n Gen 
Psychiatry. 2008 Mar6;7:4. DOI: https://doi.org/10.1186/1744-859X-7-4

22. Anderson RM, Fitzgerald JT, Funnell MM, Gruppen LD. The third version of 
the diabetes attitude scale. Diabetes Care. 1998 Sep;21(9):1403–7. https://doi.
org/10.2337/diacare.21.9.1403.

23. Fitzgerald JT, Funnell MM, Anderson RM, Nwankwo R, Stansfield RB, Piatt 
GA. Validation of the revised brief diabetes knowledge test (DKT2). Diabetes 
Educ. 2016 Apr;42(2):178–87. https://doi.org/10.1177/0145721715624968.

24. Jorge C, Correia A, Waqas TS, Huat K, Gariani, François R. Jornayvaz A, Pataky Z. 
Effectiveness of Therapeutic Patient Education Interventions in Obesity and 
Diabetes: A Systematic Review and Meta-Analysis of Randomized Controlled 
Trials. 2022 Sep 15;14(18):3807.doi: https://doi.org/10.3390/nu14183807.

25. Rogers M, Am LK, Kramer R, Mann j CV. Internet-Delivered Health Interven-
tions That Work: Systematic Review of Meta-Analyses and Evaluation of 
Website Availability. J Med Internet Res. 2017 Mar 24;19(3): e90. DOI: https://
doi.org/10.2196/jmir.7111

26. Alcântara CM, Silva ANS, Pinheiro PNDC, Queiroz MVO. Digital technologies 
for promotion of healthy eating habits in teenagers. Rev Bras Enferm. 2019 
Mar-Apr;72(2):513–20. https://doi.org/10.1590/0034-7167-2018-0352.

27. Wu X, Guo X, Zhang Z. The Efficacy of Mobile Phone Apps for Lifestyle 
Modification in Diabetes: Systematic Review and Meta-Analysis.JMIR Mhealth 
Uhealth. 2019 Jan15;7(1):e12297. DOI: https://doi.org/10.2196/12297

28. Conrad EJ, Becker M, Powell B, Hall KC. Improving Health Promo-
tion through the integration of Technology, Crowdsourcing, and 
SocialMedia. Health Promot Pract. 2020 Mar;21(2):228–37. https://doi.
org/10.1177/1524839918811152.

29. Ellis S, Speroff T, Dittus R, Brown A, Pichert J, Elasy TA. Diabetes patient 
education: a meta-analysis and meta-regression. Patient Educ Couns. 2004 
Jan;52(1):97–105. https://doi.org/10.1016/s0738-3991(03)00016.

30. Garrett N, Hageman C, Sibley S, Davern M, Berger M, Brunzell C, Malecha K, 
Richards S. The effectiveness of an interactive small group diabetes interven-
tion in improving knowledge, feeling of control, and behavior. Health Promot 
Pract. 2005 Jul;6(3):320–8. https://doi.org/10.1177/1524839903260846.

31. Martos-Cabrera MB, Membrive-Jiménez MJ, Suleiman-Martos N, Mota-
Romero E, Cañadas-De la Fuente GA, Gómez-Urquiza JL, Albendín-García 
L. Games and Health Education for Diabetes Control: A Systematic Review 
with Meta-Analysis. Healthcare (Basel). 2020 Oct 14;8(4):399. doi: https://doi.
org/10.3390/healthcare8040399.

32. Norris S, Engelgau M, Narayan K. Effectiveness of self-management training in 
type 2 diabetes: a systematic review of randomized controlled trials. Diabetes 
Care. 2001 Mar;24(3):561–87. https://doi.org/10.2337/diacare.24.3.561.

33. Sh E, Ellis Th, Speroff RS, Dittus A, Brown JW, Pichert TA. Elasy Diabetes patient 
education: a meta-analysis and meta-regression. 2004 Jan;52(1):97–105.doi: 
https://doi.org/10.1016/s0738-3991(03)00016-8.

34. Swift J, Glazebrook C, Anness A, Goddard R. Obesity-related knowledge 
and beliefs in obese adults attending a specialist weight-management 
service: implications for weight loss over 1 year. Patient Educ Couns. 2009 
Jan;74(1):70–6. https://doi.org/10.1016/j.pec.2008.07.045.

35. Laranjo L, Arguel A, Neves A, Gallagher A, Kaplan R, Mortimer N, Mendes G, 
Lau A. The influence of social networking sites on health behavior change: 
a systematic review and meta-analysis. J Am Med Inform Assoc. 2015 
Jan;22(1):243–56. https://doi.org/10.1136/amiajnl-2014-002841.

36. Funnell M, Anderson R. Empowerment and self-management of diabetes. 
Clin Diabetes. 2004;22(3):123–7. https://doi.org/10.2337/diaclin.22.3.123.

37. Baranowski T, Buday R, Thompson D, Baranowski J. Playing for real: video 
games and stories for health-related behavior change.HHS Public Access. 
2008Jan;34(1):74–82. doi: https://doi.org/10.1016/j.amepre.2007.09.027

38. Malinowska-Cieślik M, Mazur J, Nałęcz H, Małkowska-Szkutnik A. Social and 
Behavioral Predictors of Adolescents’ Positive Attitude towards Life and Self.
International Journal of environmental Research and Public Health. 2019 
Nov11;16(22):4404. doi: https://doi.org/10.3390/ijerph16224404

39. Zhao G, Ford ES, Dhingra S, Li C, Strine TW, Mokdad AH. Depression and 
anxiety among US adults: Associations with body mass index. Intl J Obesity. 
2009;33(2):257–66. https://doi.org/10.1038/ijo.2008.268.

40. Luppino F, de Wit L, Bouvy P, Stijnen T, Cuijpers P, Penninx B, Zitman F. 
Overweight, obesity, and depression: a systematic review and meta-analysis 
of longitudinal studies. Arch Gen Psychiatry. 2010;67(3):220–9. https://doi.
org/10.1001/archgenpsychiatry.2010.2.

41. Faulconbridge L, Driscoll C, Hopkins C, Benforado B, Bishop-Gilyard C, Carvajal 
R, Berkowitz P, DeRubeis R, Wadden T. Combined Treatment for Obesity and 
Depression: A Pilot Study. Obesity (Silver Spring). 2018 Jul;26(7):1144–1152. 
doi: https://doi.org/10.1002/oby.22209.

42. Norris S, Engelgau M, Narayan K. Effectiveness of self-management training in 
type 2 diabetes: A systematic review of randomized controlled trials.Diabetes 
Care, 24(3),561–587. DOI: https://doi.org/10.2337/diacare.24.3.561

43. Wassenberg M, Willemsen J, Gaillard C, Braam B. Hypertension management 
in primary care: standard care and attitude towards a disease management 
model. Neth J Med. 2004 Nov;62(10):375–82. PMID: 15683092.

44. Adam L, O’Connor C, Garcia A. Evaluating the impact of diabetes self-
management education methods on knowledge, Attitudes and Behav-
iours of adult patients with type 2 diabetes Mellitus. Can J Diabetes. 2018 
Oct;42(5):470–477e2. https://doi.org/10.1016/j.jcjd.2017.11.003.

45. Baranowski T, Blumberg F, Buday R, DeSmet A, Fiellin L, Shaw Green C. et.al. 
Games for Health for Children-Current Status and Needed Research.Games 
Health J. 2016Feb;5(1):1–12. DOI: https://doi.org/10.1089/g4h.2015.0026

46. Espinosa-Curiel I, Pozas-Bogarin E, Lozano-Salas J, Martínez-Miranda J, 
Delgado-Pérez E, Estrada-Zamarron L. Nutritional Education and Promotion 
of Healthy Eating Behaviors Among Mexican Children Through Video Games: 
Design and Pilot Test of FoodRateMaster. JMIR Serious Games 2020 Apr 
13;8(2): e16431.doi: https://doi.org/10.2196/16431

47. Armeni E, Paschou St, Peppa M. Managing diabetes in ageing patients dur-
ing the COVID-19 pandemic 2021 Mar;145:89–90.doi: 10.1016/j.maturi-
tas.2020.11.002.Epub 2020 Nov 17.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1186/s12889-022-14885-0
http://dx.doi.org/10.1186/s12889-022-14885-0
http://dx.doi.org/10.1186/s12889-018-5837-3
http://dx.doi.org/10.7326/0003-4819-159-8-201310150-00007
http://dx.doi.org/10.2196/31449
http://dx.doi.org/10.2196/31449
http://dx.doi.org/10.2337/dc21-Sint
http://dx.doi.org/10.1016/j.metabol.2022.155332
http://dx.doi.org/10.3390/nu14050981
http://dx.doi.org/10.3390/nu14050981
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.euro.who.int/en/health-topics/noncommunicable-diseases/diabetes/data-and-statistics
https://www.euro.who.int/en/health-topics/noncommunicable-diseases/diabetes/data-and-statistics
http://dx.doi.org/10.1186/1744-859X-8-23
http://dx.doi.org/10.1186/1744-859X-7-4
http://dx.doi.org/10.2337/diacare.21.9.1403
http://dx.doi.org/10.2337/diacare.21.9.1403
http://dx.doi.org/10.1177/0145721715624968
http://dx.doi.org/10.3390/nu14183807
http://dx.doi.org/10.2196/jmir.7111
http://dx.doi.org/10.2196/jmir.7111
http://dx.doi.org/10.1590/0034-7167-2018-0352
http://dx.doi.org/10.2196/12297
http://dx.doi.org/10.1177/1524839918811152
http://dx.doi.org/10.1177/1524839918811152
http://dx.doi.org/10.1016/s0738-3991(03)00016
http://dx.doi.org/10.1177/1524839903260846
http://dx.doi.org/10.3390/healthcare8040399
http://dx.doi.org/10.3390/healthcare8040399
http://dx.doi.org/10.2337/diacare.24.3.561
http://dx.doi.org/10.1016/s0738-3991(03)00016-8
http://dx.doi.org/10.1016/j.pec.2008.07.045
http://dx.doi.org/10.1136/amiajnl-2014-002841
http://dx.doi.org/10.2337/diaclin.22.3.123
http://dx.doi.org/10.1016/j.amepre.2007.09.027
http://dx.doi.org/10.3390/ijerph16224404
http://dx.doi.org/10.1038/ijo.2008.268
http://dx.doi.org/10.1001/archgenpsychiatry.2010.2
http://dx.doi.org/10.1001/archgenpsychiatry.2010.2
http://dx.doi.org/10.1002/oby.22209
http://dx.doi.org/10.2337/diacare.24.3.561
http://dx.doi.org/10.1016/j.jcjd.2017.11.003
http://dx.doi.org/10.1089/g4h.2015.0026
http://dx.doi.org/10.2196/16431

	A modern web-based health promotion program for patients in Greece with diabetes 2 and obesity: an interventional study
	Abstract
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


