
Original Paper

Use of a Web 2.0 Portal to Improve Education and Communication
in Young Patients With Families: Randomized Controlled Trial

Lena Hanberger1, RN, PhD; Johnny Ludvigsson1, MD, PhD; Sam Nordfeldt2, MD, PhD
1Division of Pediatrics, Department of Clinical and Experimental Medicine, Linköping University, Linköping, Sweden
2Division of Child and Adolescent Psychiatry, Department of Clinical and Experimental Medicine, Linköping University, Linköping, Sweden

Corresponding Author:
Lena Hanberger, RN, PhD
Division of Pediatrics
Department of Clinical and Experimental Medicine
Linköping University
Linköping University Hospital
Linköping, 581 85
Sweden
Phone: 46 10 1031378
Fax: 46 13 148265
Email: lena.hanberger@lio.se

Abstract

Background: Diabetes requires extensive self-care and comprehensive knowledge, making patient education central to diabetes
self-management. Web 2.0 systems have great potential to enhance health information and open new ways for patients and
practitioners to communicate.

Objective: To develop a Web portal designed to facilitate self-management, including diabetes-related information and social
networking functions, and to study its use and effects in pediatric patients with diabetes.

Methods: A Web 2.0 portal was developed in collaboration with patients, parents, and practitioners. It offered communication
with local practitioners, interaction with peers, and access to relevant information and services. Children and adolescents with
diabetes in a geographic population of two pediatric clinics in Sweden were randomized to a group receiving passwords for access
to the portal or a control group with no access (n=230) for 1 year. All subjects had access during a second study year. Users’
activity was logged by site and page visits. Health-related quality of life (HRQOL), empowerment (DES), and quality of information
(QPP) questionnaires were given at baseline and after 1 and 2 study years. Clinical data came from the Swedish pediatric diabetes
quality registry SWEDIABKIDS.

Results: There was a continuous flow of site visits, decreasing in summer and Christmas periods. In 119/233 families (51%),
someone visited the portal the first study year and 169/484 (35%) the second study year. The outcome variables did not differ
between intervention and control group. No adverse treatment or self-care effects were identified. A higher proportion of mothers
compared to fathers visited once or more the first year (P<.001) and the second year (P<.001). The patients who had someone
in the family visiting the portal 5 times or more, had shorter diabetes duration (P=.006), were younger (P=.008), had lower HbA1c
after 1 year of access (P=.010), and were more often girls (P<.001). Peer interaction seems to be a valued aspect.

Conclusions: The Web 2.0 portal may be useful as a complement to traditional care for this target group. Widespread use of a
portal would need integration in routine care and promotion by diabetes team members.

Trial Registration: International Standard Randomized Controlled Trial Number (ISRCTN):92107365;
http://www.controlled-trials.com/ISRCTN92107365/ (Archived by WebCite at http://webcitation.org/6IkiIvtSb).

(J Med Internet Res 2013;15(8):e175) doi: 10.2196/jmir.2425
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Introduction

Diabetes requires extensive self-care and comprehensive
knowledge. The management of the disease, including insulin
injections and self-control of blood glucose, affects everyday
life, thus coping skills are essential. Health-related quality of
life (HRQOL) may be influenced, particularly diabetes-related
influence on HRQOL [1-3]. The association between good
metabolic control and risk reduction for late complications is
known [4-6] but despite modern treatment, only one third of
the patients reach treatment target [7,8]. Efforts to increase
patients’ and parents’ knowledge are needed to empower them
in their self-care [9].

Thus patient education is central to diabetes self-management
[10]. Studies in adult type 1 diabetes populations have indicated
that structured patient training and education as part of intensive
treatment reduces HbA1c with no increase in severe
hypoglycemia, or even with persistent reduction of severe
hypoglycemia [11-14]. Although such findings are consistent
with modern clinical practice and experience [15], evidence
repeatedly has been found insufficient to recommend adaptation
of any particular educational method or program for type 1
diabetes [16,17]. There are several approaches, but there is no
single one that emerges as clearly dominant.

We previously found that in pediatric patients’ and parents’
perspective on quality of care, improvements are needed
regarding information and access to services [18]. In a
multinational study, receiving information at diagnosis and
having access to multiple sources of information later on have
been associated with better outcomes from patients’and parents’
perspectives [19]. The most frequently used sources of
information, both for young adults and parents with diabetes,
were diabetes medical teams, websites, and diabetes
associations, with the diabetes team being the main source.

Social support is important for psychosocial adaptation when
living with a pediatric chronic disease [20]. Recent research
demonstrates how online support groups may contribute to
patient empowerment [21]. Empowering processes identified
among adult users of online support groups include exchanging
information, encountering emotional support, finding
recognition, sharing experiences, helping others, and amusement
[21,22].

The Internet is a rapidly emerging source of health services and
information [23]. Most adolescents and young adults find it
convenient to use the Internet to communicate and find
information, including on health topics [24], but still students
lack knowledge about searching and evaluating health
information on the Internet [25]. The umbrella term “Web 2.0”
describes a range of widely used Internet applications to enhance
participation, collaboration, openness, social networking, and
peers’ sharing information [26]. Web 2.0 systems have great
potential to enhance health information delivery and exchange
whenever and wherever it is needed, including use of new
mobile devices.

Use of new information and communication technologies show
promise regarding improved diabetes care in general [27-32].

At least those patients with poor metabolic control, greater use
of health care services, higher motivation and/or less experience
with diabetes treatment seem to benefit, although few significant
long-term effects on main outcomes have been shown. Positive
effects on knowledge and psychosocial well-being have been
found as a result of Internet educational interventions in
adolescents with diabetes [33].

Adolescents with a chronic health problem have been found to
respond positively to sites that target them and their needs,
including focused chat rooms and message boards [34]. In a
pilot study, an Internet-based system aimed at assisting in
diabetes management was found to be feasible and well accepted
but did not influence HRQOL or metabolic control [35]. In a
related study, communication with peers seemed to improve
much more than their communication with practitioners [36].
Adolescents with diabetes visited various online forums for
social support, information, advice, and shared experience [37].
Females used discussion forums more frequently and males
requested more information.

In our study, we hypothesized that a Web 2.0 portal, with
diabetes-related information and the possibility to communicate
with diabetes peers as well as with health care professionals,
would (1) be used, (2) be of complementary value in everyday
life with diabetes, especially by newly diagnosed patients and
patients in periods with instable metabolic control, (3) be
perceived as helpful in self-treatment, and (4) contribute to
improved metabolic control.

Thus we aimed to develop a Web portal designed to facilitate
self-management, with diabetes-related information and the
possibility to communicate with others with diabetes and health
care professionals, and to study the use and its effects in
pediatric patients with diabetes and their parents.

Methods

Ethics Statement
The study was approved by the Research Ethics Committee of
the Faculty of Health Science at Linköping University, Sweden.
Basic information about the study was given to adolescents and
parents by posted letters. They were informed in the letter about
confidentiality and the right to withdraw without explanation.
All participants including next of kin were required to return a
signed consent form. Informed consent was also given by each
participant in electronic form prior to the first visit to the portal.

This study was a randomized controlled trial
(ISRCTN92107365) and the CONSORT checklist is available
as supporting information (see Multimedia Appendix 1).

The Portal
The Diabit Web 2.0 portal, as described elsewhere [38], offered
self-directed communication with health professionals,
interaction with peers, and access to information. The portal
had been developed through a user-centred design process that
included iterative sessions with groups of patients and parents
as well as with the involved diabetes teams [39,40]. A prototype
was piloted in 2005, and the portal Diabit was launched in April
2006. The portal was designed for complementary use by
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pediatric patients, parents, and practitioners whenever needed
and by users’ own initiative.

It contained specific diabetes-related information and social
networking functions such as a storyboard, a simple blog
module, and discussion board modules (see examples of user
interface in Figures 1-3). The discussion board in this version
of the portal was designed for peer communication only (with
safety issues monitored by a passive pediatrician). The
practitioners involved did not have access to the patients’
discussion board, and parents had no access to adolescents’
board and vice versa.

Extensive information was given in text pages on essential areas
of diabetes and in videos, and there was interactive simulator
software as well [41]. Specific diabetes-related information on
13 main topics, developed by sessions with patients, and divided
into 99 subtopics/Web pages, was written by team members.
Links on diabetes-related information were: Acute situations,

What is diabetes, Relations, Late complications, Insulin,
Devices, Food, Blood glucose, Exercise and sports, Living with
diabetes, This can affect, Research, and External links. Each
section was revised by other team members from the two
hospitals.

The portal also provided services for medical prescription
renewal, appointments, and open questions and other general
information about the local diabetes teams and their services.
In addition, each respective group of professionals comprising
the two local diabetes teams summarized important basic
information using a personal tone when expressing, “What I
may say to newly diagnosed children and their parents”.

To stimulate new visits, there was a function to highlight local
practitioners’ news and information about local activities, and
for new information in the areas of research, nutrition, devices,
and others. Quarterly newsletters were sent linking to the news,
and flyers were sent yearly with regular post to patients.
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Figure 1. Screenshot from the Diabit portal. Home ”Welcome to Diabit”.
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Figure 2. Screenshot from the Diabit portal. “I made a mistake with the insulin”, and how to manage.

Figure 3. Screenshot from the Diabit portal. Discussion board.

Protocol and Assignment
For inclusion, all the clinically diagnosed type 1 diabetes
children, aged 0-18 years, registered in the Swedish pediatric
diabetes quality registry, SWEDIABKIDS, belonging to the
geographic population of the two pediatric clinics in Linköping
and Jönköping, were eligible and invited to the study (Figure
4). The two clinics treated all young type 1 diabetes patients in
their catchment areas. The patients and their families were
randomized (stratified for clinic) by two of the authors (SN,
LH), using a table of random numbers, to either the intervention
group or the control group (Figure 4).

At baseline April 2006, all subjects in the intervention group
were offered a personal password to the portal for the first year

of the study. After study year 1, all subjects in the previous
control group were also offered passwords to the portal (Figure
4). For children 13 years of age and older, both parents and
adolescents received passwords while for younger children,
only parents received passwords.

As shown in Figure 4, for the first study year, 233 patients and
their parents (adolescents n=142) accepted, and in the second
study year, an additional 254 patients and their parents
(adolescents n=147) from the previous control group accepted
as well. All diabetes team members of both hospitals (n=28)
received a personal password as well at baseline. During the
study, there were no directions of use given to patients and
parents from any other part, and it was not related to any
structured education activity.
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Figure 4. Flow chart of the intervention and the control group.

Masking
All personnel were blinded to group assignment for the first
study year. Care providers took part in development of the
portal, as described above, and were informed about the study
but had no information on assignment. They were instructed to
discuss any clinical issue raised by the patient as usual, without
trying to identify the group to which the patient belonged.

Clinical Characteristics and Diabetes Treatment
The groups were equal regarding baseline clinical characteristics
(Table 1). In Sweden, diabetes teams at pediatric clinics,
consisting of diabetes specialist nurses, registered nurses,
diabetes specialist physicians, dieticians, social workers and/or
clinical psychologists, treat all patients in the catchment area.
The treatment policy was multiple insulin therapy. The member
of the diabetes team encouraged active self-control and offered
psychosocial support and problem-based education. The process
of care and treatment policy has been described elsewhere
[15,42].
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Table 1. Characteristics of the population at baseline, intervention and control group, and most recent HbA1c at baseline (2006) and after of study year
1 (2007).

P valueControl group

n=230

Intervention group

n=244

.8251/4952/48Sex (F/M), proportions, %

.6613.3 (3.0-18.5, 3.7)13.2 (2.8-18.5, 3.7)Mean age, years (range, SD)

.507.8 (1-16, 4.2)8.1 (1-17, 3.7)Age at diagnosis, years, mean (range, SD)

.675.1 (0.1-14.6, 3.7)4.9 (0.1-17.7, 3.7)Duration, years, mean (range, SD)

.916.8 (4.3-12.5, 1.2)6.8 (4.2-11.4, 1.2)HbA1c baseline, %, mean (range, SD)

.726.7 (3.7-10.8, 1.2)6.7 (4.1-13.0, 1.2)HbA1c after study year 1, %, mean (range, SD)

.951.0 (0.3-2.0, 0.3)1.0 (0.2-2.1, 0.3)Insulin dose, U/kg/day, mean (range, SD)

1.001616CSIIa, proportion, %

.375.4 (2-10, 1.0)5.3 (2-9, 1.0)# of injections/day, mean (range, SD)

.514.1 (0-10, 1.7)4.4 (0.5-12.5, 2.3)# of self controls/day, mean (range, SD)

Hypo last 12 months, proportion, %

.122516Needing help

.7144Unconsciousness

.162018Comorbidity

aCSII: continuous subcutaneous insulin infusion.

Study Period
The first study period, year 1, was defined as April 11, 2006,
to September 25, 2007. The planned 12-month study period
was extended due to initially slow inclusion of active users. The
second study period, year 2, was defined as September 26, 2007,
to September 25, 2008. However, there is a lack of logged data
from August 30, 2008, due to problems with the data server.

Process Data
Logged data from the systems server were used to study
frequencies and temporal patterns of patients and parents, as
well as their practitioners, site visits, and page hits of the portal.

Outcome Variables
Effects on HRQOL, empowerment, and perception of quality
of care regarding information were measured and obtained from
postal surveys. The clinical variables measured were HbA1c
(data received from the Swedish pediatric diabetes quality
registry, SWEDIABKIDS) [43], numbers of severe
hypoglycemia (self-reported), and numbers of self-controls of
blood glucose (self-reported).

Questionnaires
For HRQOL, we used the DISABKIDS chronic-generic module,
short form (12 items), adolescent, and parent (as proxy) version
combined with the diabetes-specific module (10 items),
adolescent and parent (as proxy) version [44,45]. The items in
the chronic-generic module were assigned to six dimensions:
independence, emotion, social inclusion, social exclusion,
limitation, and medication. The items in the diabetes-specific
module were assigned to treatment and impact on a 5-point
Likert scale, where a low value corresponds to low quality of
life.

Quality of care, regarding information, was measured by using
selected questions from the Quality from the Patients’
Perspective (QPP) questionnaire [46,47]. The QPP instrument
was developed using grounded theory. The items evaluate both
perceived reality of the care received and for subjective
importance of that particular item, for example, “I get sufficient
information regarding insulin pen/pump. A. This is how it is
for me. B. This is how important it is for me.” A 4-point scale
ranging from “Fully agree” to “Do not agree at all” is used.

Empowerment was assessed by the Swedish Diabetes
Empowerment Scale, short version (SWE-DES-SF-10) [48]. It
includes four empowerment subscales: goal achievement,
self-awareness, stress management, and readiness to change. A
5-point Likert scale is used.

Questions about access and using habits of the Internet, also
used by Statistics Sweden [49] were included as well as a range
of treatment-related questions and questions on socioeconomy,
frequency of contact with peers, as well as online diabetes
information search experiences.

Adolescents and parents completed questionnaires before
baseline, posted late January 2006 (243 girls, 231 boys); after
study year 1, posted late August 2007 (253 girls, 241 boys);
and year 2, posted late August 2008 (250 girls, 234 boys)
respectively. A mailed questionnaire and a stamped return
envelope, with two subsequent reminders, were sent to all
parents from an independent department at Linköping
University. The response rates of the questionnaires were, in
parents and adolescents respectively, at baseline 70% and 63%,
after study year 1, 62% and 50%, and after study year 2, 59%
and 65%.
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Clinical Variables
Data from the Swedish pediatric diabetes quality registry,
SWEDIABKIDS [35] were used regarding diabetes duration,
hemoglobin A1c (HbA1c), and insulin dose. Swedish HbA1c
values were approximately 1% lower than DCCT/National
Glycohemoglobin Standardization Program (NGSP) values
[50]. Local routine methods for HbA1c determination, calibrated
to the national standard method Mono-S, were utilized.

Analysis
As a randomized control study, we compared the intervention
and the control group at baseline and after study year 1.
Additionally in both groups separately, baseline data were
compared to data after study years 1 and 2. Most recent HbA1c
values for each patient at baseline, at the end of study year 1
and at the end of study year 2 were used.

Active User Analysis
In a separate analysis before and after the first year of access,
active users were defined as those where someone in the family
logged in five times or more during their first year with access
to the portal. This cut-off level for active use was defined
retrospectively taking into account the distribution of frequency
of use.

The group of active users were compared to those with zero to
four site visits during the same time period. Thus we merged
data for the intervention group at baseline and after 1 year only
(study year 1), and for the previous control group before and
after 1 year of access respectively (study year 2).

Statistical Methods
Summing the raw scores of the items in DISABKIDS
representing each domain and dividing by the answers in a
domain (at least 5/6 or 4/5 answers in each domain are required)
resulted in mean domain scores. Grand mean of generic and
diabetes-specific HRQOL was derived from summing the item
mean score and dividing by the numbers of items. The scale for
generic and diabetes-specific HRQOL was converted to a scale
of 0-100, where 0 corresponds to 1 on the 5-point scale and 100
corresponds to 5. As primary endpoints for HRQOL, we used
the mean of generic and diabetes-specific HRQOL and the mean
of the dimensions within these. Total scale Swe-DES-SF-10
was calculated by summing the ten items and dividing by 10.

For comparisons, Mann-Whitney U test and Wilcoxon signed
rank test were used and when data were normally distributed
Student’s t test, paired and unpaired was used. On categorical
variables, Chi-square test was used. P values <.05 were regarded

as significant. Mean and SD are given. For statistical analysis,
SPSS 17.0 software was used.

Results

Overview
No differences in the baseline characteristics of the population
were found between the intervention and control group (Table
1). No differences was found regarding socioeconomics, access
to the Internet, or information search and peer contacts.

Use of the Portal
During the very first month after launch, 51 users (14
adolescents, 26 mothers, 11 fathers) from 39 families of the
intervention group visited the portal once or more (1456 page
visits). The long-term pattern indicated a continuous interest
for site visits, decreasing during summer and Christmas periods,
as shown in Figure 5 (similar pattern for numbers of page visits
and visitors, data not shown).

During the first study year, 159 users made 695 visits to the
portal (adolescents 163, mothers 363 and fathers 169), mean
4.4 visits, range 1-45, median 2, and 6421 page hits (adolescents
1611, mothers 3484 and fathers 1326), mean 39.2, range 1-330,
median 28.

During the second study year, 207 users made 980 visits
(adolescents 210, mothers 573, and fathers 197), mean 4.7 visits,
range 1-132, median 2, and 5940 page hits (adolescents 1954,
mothers 3364, and fathers 622), mean 28.7, range 1-381, median
20. Thus the mean numbers of page visits per site visit in study
year 1 was 9.2 (by adolescents 9.9, mothers 9.6, and fathers 7.8)
and in study year 2, 6.1 (by adolescents 9.3, mothers 5.9, and
fathers 3.0) respectively.

The proportions of those visiting the portal at least once or more
during study year 1 and 2 respectively are shown in Figure 6,
with higher proportions of mothers as compared to fathers the
first (P<.001) and the second study year (P<.001). Out of those
patients where someone in the family visited at least once during
study year 1 (n=119, 51%) and year 2 (n=169, 35%)
respectively, the proportions of active users (five times or more)
were 30% the first study year and 64% the second study year.

More frequent page hits were seen during the first study year
on social networking with peers such as Blogs and Stories
followed by Questions answered by the diabetes team as well
as their News and updates (Table 2). This pattern was largely
similar during study year 2 (data not shown).
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Table 2. Page hits on frequently visited pages, intervention group study year 1.

Adolescents n=46Fathers n=39Mothers n=71Webpages

%Hits%Hits%Hits

10.116312.716810.4358Home

5.31016.4856.6227Storiesa

7.51207.1935.2178Blogsa

1.6254.0533.3114Team Jönköping

1.8291.3173.1109Questions and answers

2.1342.6352.276Team Linköping

.9152.9382.275Research

2.3372.7361.862Simulator

1.4181.758Food

1.5241.3171.551This can affect

2.3311.449Devices

1.6261.243Living with diabetes

1.2191.1151.036Late complications

2.7442.0271.034Videos

1.220.9121.034Discussion boarda

.932External links

1.220.912.930Relations

aSocial networking.

Figure 5. Site visits per month by patients and parents (study year 2 started 2007).
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Figure 6. Proportions of adolescents, mothers, fathers, or at least one of these in the same family, logged in once or more.

The Intervention Group Compared to the Control
Group
No differences were found at baseline and after study year 1
between the intervention and control group, adolescents and
parents respectively, regarding the outcome variables (HRQOL,
empowerment, perception of quality of care regarding
information measured by DISABKIDS, SWE-DES-SF-10, and
QPP respectively, HbA1c, severe hypoglycemia, frequency of
blood glucose self-control). No differences were found at
baseline and after study year 1 and 2 respectively, neither in the
intervention group nor in the control group, for adolescents and
parents respectively, regarding the same outcome variables.

Active Users
During the first year of access to the portal, active users (families
where someone made five visits or more, n=68), compared to
the less active (0-4 visits respectively, n=419) were younger,

had shorter durations, and had lower HbA1c after 1 year, but
there was only a moderate—not significant—change in the
HbA1c difference over time (Table 3). No differences were
found among active users at 1 year compared to baseline
regarding the questionnaires and clinical outcome variables. A
higher proportion of girls’ families were found among the active
users (P<.001). A similar proportion of active users 7/68 (10%)
had HbA1c >8 as in the comparison group, 56/419 (13%)
(pediatric .535).

Practitioners’ Use
A total of 20 users out of the 28 diabetes team members who
received a password made 459 site visits during study year 1
and 2552 page visits, mean 5.6 page visits per site visit, range
3-370. In study year 2, they made 426 site visits and 1712 page
visits, mean 4.0 page visits per site visit, range 6-826. Out of
the 28 receiving passwords, 16 made ≥5 visits (15 users study
year 1, 9 users study year 2).

Table 3. Active users (5 visits or more) as compared to less active (0-4 visits), including most recent HbA1c before access and at the end of 1 year of
access.

P valueComparison groupActive users

<.0014965Sex, % girls

.00814.0 (1.9-18.5, 3.8)12.1 (3.2-18.3, 3.8)Age, years, mean (range, SD)

.0065.5 (0.1-17.7, 3.8)3.9 (0.1-14.6, 3.3)Duration, years, mean (range, SD)

.0566.8 (3.7 -11.4, 1.3)6.5 (3.9-9.0, 1.1)HbA1c before, %, mean (range, SD)

.0106.8 (4.1-14.0, 1.2)6.4 (4.2-10.10, 1.1)HbA1c at 1 year, %, mean (range, SD)

Discussion

Principal Findings
The portal attracted all groups of users with great individual
variation in frequency of use, and as expected, not all were
users. In contrast to research on structured patient education
including Web 2.0, this study did not evaluate a directed
intervention program. The portal was a complementary
information and communication resource for self-directed use
whenever needed. Based on known information needs,

developed through patient, parent, and health practitioners’
interaction, the portal merely offered a practitioner-driven
high-quality alternative for online information and
communication. Thus we performed this experiment as close
to a future real-world resource as possible, leaving it to patients
and parents to make their own decisions on use of the portal.
In contrast to numerous other online resources though, the
patients’ local multiprofessional pediatric diabetes teams created
and/or verified the information contents.
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The active users’ data seem somewhat promising, although the
overall usage rate was low. As expected, a higher frequency of
use was related to shorter diabetes experience. The frequency
of use might also relate to factors such as personal interest and
motivation, and/or perceived health status and satisfaction with
the traditional care and education. For clinicians, it is a challenge
to motivate and support young patients struggling with impaired
metabolic control and this group must be given high priority
for efforts. For patients reaching the HbA1c 8% level,
interventions in our clinic are monthly visits, intensified
adjustment of treatment, use of glucose sensors, and/or referral
to the ward. As such patients were equally found among the
active users, the portal appears useful also for this group of
patients and their parents. This is in line with earlier findings
that patients with poor metabolic control seem to benefit,
sometimes even more than others, from the use of electronic
communication [30].

In our qualitative evaluation presented elsewhere, users found
the portal widely useful with the combination of peer support,
reliable facts, and updates [38]. Being enabled to search when
necessary and find reliable information provided by local
clinicians was regarded as a great advantage, facilitating a
feeling of security and being in control. Finding answers to
difficult-to-ask questions, questions users did not know they
had before, and questions focusing on sensitive areas were
important. Visiting the portal could generate more information
than expected, which could inspire increased use, and many had
high positive expectations of a larger patient community.
However, the password requirement appeared to be a real
obstacle for some, probably limiting the number of users as well
as frequency of use.

Already in the first study year, a high proportion of page hits
on interactive functions indicated great interest in
communication with peers and also for users’ questions
answered by practitioners (Table 2) consistent with other
findings [51]. Adolescent users and parents as well submitted
stories, blogs, and comments increasingly during both years.
From the second study year, a lively discussion board was
started by parents, whereas the adolescent discussion board
remained largely silent both study years. The discussion board
privacy concept with access only for the peer group involved
did not prove advantageous, but many parents appreciated their
board as such.

As reported elsewhere, although many participants submit few
or no posts, the community attracts a high proportion of site
visits and many derive passive support from reading about the
experiences of others, both positive and negative [36,38]. Thus
we believe an open access discussion board is more likely to
create benefit for many, along with the development and impact
of Web 2.0 towards openness [26]. Further, our data confirm
previous findings that girls and mothers seem more active in
searching for information and more eager to communicate
electronically [32,37,52], and we also found a notable lower
rate of boys’ families among the active users. Further research
in this area will need to be sensitive to gender differences.

Strengths and Limitations
Some strengths of this study are a large study base and the
controlled design including randomization of patients to either
the intervention or the control group. The development of the
portal with parents, adolescents, and diabetes team members
participating laid the foundation for an appealing portal and a
user-friendly design. No undesired effects were found on
self-perceived HRQOL, empowerment, and metabolic control,
which happened in some intervention programs [53]. No
incidents of any undesired treatment effects related to the portal
use were reported from practitioners or patients.

The overall absence of statistically significant effects should
be interpreted with caution because (1) the number of active
users in the intervention group was low, (2) there was no
promotion from the blinded practitioners in the randomized
controlled phase, and (3) frequencies of use were limited by a
password requirement having the function of a gatekeeper [38].
A limitation of the study is that the effect on patient and parent
knowledge of diabetes was not evaluated.

Also during the second study year, in spite of positive attitudes
over a long-term involvement in the development and contents
[38,40], many practitioners had a hard time starting to make
use of the portal in their practice (unpublished data). Various
obstacles were reported, such as deep-rooted habits, having no
computer in the room, or having too many working tasks. An
important issue is how to increase engagement in patients and
their next of kin. Whereas this study cannot answer this,
practitioners’ views recently have been further explored [54].

The Internet remains a rather new tool in patient education, and
the implementation of using it is not a rapid process in routine
care [38,40]. For practitioners trained in a culture of care with
secrecy and strong restrictions regarding dissemination of
patients’ data, the global process towards openly sharing
personal health information on the Internet [55] initially might
seem somewhat uncomfortable and confusing. However,
provided that practitioners can control and/or monitor the
information content in the portal, over time their motivation for
using it in their daily practice will probably increase.

During the second study year (second year of access for the
intervention group), the overall proportion of the study
participants who used the portal decreased, as some previous
intervention group users presumably decreased their use after
a longer time (Figure 6). Also in other interventions with
Internet-based systems, a decline in use over time has been
found [35,36]. In implementation of Web 2.0 systems for
patients, attention should be paid to highlighting the feed of
new information from their practitioners, as well as new
messages and blogs posted from peer users, and strategies for
external advertisements and reminders are needed as well [38].

To sum up, the logged user behaviors and our qualitative
evaluations indicate that a fully implemented Web 2.0 system
including a larger population for a community and without
passwords might be of great complementary value for both
patients and professionals [38]. Future research also involving
larger sample sizes and with multicentre collaboration might
add knowledge on development of various effective educational
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interventions [17]. Patient engagement and social marketing of
new tools warrant more attention.

Following this study in subsequent scientific experiments, the
Diabit Web 2.0 portal was rebuilt and opened for free use on
the open Internet, including an open discussion board, on World
Diabetes Day November 14, 2008. The total user rate increased
in 2009 to 29,015 yearly visits (144,336 page visits) from all
over the nation, showing a continuous interest for both the
growing community as well as factual information.

Conclusions
This study supports the fact that a Web 2.0 portal may be
successfully used as a complement to traditional patient
education and support. The implementation might be further
enhanced by easy access without passwords, by highlighting
new information, by active promotion from active diabetes team
members and through other reminders in the structure of care.
Future research on electronic communication targeting young
people with long-term health problems will need to focus more
on use of Web 2.0, including gender aspects.

Acknowledgments
We thank all the participating adolescents, parents, and diabetes team members in Jönköping and Linköping, who contributed
views and ideas in developing the portal and performing the experiment.

Leni Ericson and Anders Larsson at IDA, Linköping University contributed to early design and prototype setup. Thor Balkhed,
Bildamedia, Jörgen Isberg, Keylab, and Anders Larsson, IDA, Linköping University, contributed to elements of the portal design,
setup and/or maintenance for the study.

The Linkoping Diabit study was a practitioner-driven project supported by the Medical Research Council of Southeast Sweden
(FORSS) and by ALF Grants, County Council of Östergötland, and the Swedish Child Diabetes Foundation (Barndiabetesfonden).

Authors' Contributions
All authors contributed to the design of the study. LH prepared the database and performed the analyses. All authors contributed
to interpreting the findings, writing, or revising the manuscript, and approved the final version to be published.

Conflicts of Interest
None declared.

Multimedia Appendix 1
CONSORT-EHEALTH checklist V1.6.2 [56].

[PDF File (Adobe PDF File), 1001KB-Multimedia Appendix 1]

References

1. Graue M, Wentzel-Larsen T, Hanestad BR, Båtsvik B, Søvik O. Measuring self-reported, health-related, quality of life in
adolescents with type 1 diabetes using both generic and disease-specific instruments. Acta Paediatr 2003
Oct;92(10):1190-1196. [Medline: 14632337]

2. Hanberger L, Ludvigsson J, Nordfeldt S. Health-related quality of life in intensively treated young patients with type 1
diabetes. Pediatr Diabetes 2009 Sep;10(6):374-381. [doi: 10.1111/j.1399-5448.2008.00496.x] [Medline: 19207230]

3. Hoey H, Aanstoot HJ, Chiarelli F, Daneman D, Danne T, Dorchy H, et al. Good metabolic control is associated with better
quality of life in 2,101 adolescents with type 1 diabetes. Diabetes Care 2001 Nov;24(11):1923-1928. [Medline: 11679458]

4. The Diabetes Control and Complications Trial Research Group. The effect of intensive treatment of diabetes on the
development and progression of long-term complications in insulin-dependent diabetes mellitus. N Engl J Med 1993 Sep
30;329(14):977-986. [doi: 10.1056/NEJM199309303291401] [Medline: 8366922]

5. Nordwall M, Arnqvist HJ, Bojestig M, Ludvigsson J. Good glycemic control remains crucial in prevention of late diabetic
complications--the Linköping Diabetes Complications Study. Pediatr Diabetes 2009 May;10(3):168-176. [doi:
10.1111/j.1399-5448.2008.00472.x] [Medline: 19175900]

6. Eeg-Olofsson K, Cederholm J, Nilsson PM, Zethelius B, Svensson AM, Gudbjörnsdóttir S, et al. Glycemic control and
cardiovascular disease in 7,454 patients with type 1 diabetes: an observational study from the Swedish National Diabetes
Register (NDR). Diabetes Care 2010 Jul;33(7):1640-1646 [FREE Full text] [doi: 10.2337/dc10-0398] [Medline: 20424222]

7. Danne T, Mortensen HB, Hougaard P, Lynggaard H, Aanstoot HJ, Chiarelli F, Hvidøre Study Group on Childhood Diabetes.
Persistent differences among centers over 3 years in glycemic control and hypoglycemia in a study of 3,805 children and
adolescents with type 1 diabetes from the Hvidøre Study Group. Diabetes Care 2001 Aug;24(8):1342-1347. [Medline:
11473067]

8. Hanberger L, Samuelsson U, Lindblad B, Ludvigsson J, Swedish Childhood Diabetes Registry SWEDIABKIDS. A1C in
children and adolescents with diabetes in relation to certain clinical parameters: the Swedish Childhood Diabetes Registry
SWEDIABKIDS. Diabetes Care 2008 May;31(5):927-929. [doi: 10.2337/dc07-1863] [Medline: 18235047]

J Med Internet Res 2013 | vol. 15 | iss. 8 | e175 | p. 12http://www.jmir.org/2013/8/e175/
(page number not for citation purposes)

Hanberger et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v15i8e175_app1.pdf&filename=ba66b8414307885cf2093b5e97e9ee21.pdf
https://jmir.org/api/download?alt_name=jmir_v15i8e175_app1.pdf&filename=ba66b8414307885cf2093b5e97e9ee21.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14632337&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2008.00496.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19207230&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11679458&dopt=Abstract
http://dx.doi.org/10.1056/NEJM199309303291401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8366922&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2008.00472.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19175900&dopt=Abstract
http://europepmc.org/abstract/MED/20424222
http://dx.doi.org/10.2337/dc10-0398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20424222&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11473067&dopt=Abstract
http://dx.doi.org/10.2337/dc07-1863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18235047&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


9. Funnell MM, Anderson RM. Patient empowerment: a look back, a look ahead. Diabetes Educ 2003;29(3):454-8, 460, 462
passim. [Medline: 12854337]

10. Swift PG. Diabetes education in children and adolescents. Pediatr Diabetes 2009 Sep;10 Suppl 12:51-57. [doi:
10.1111/j.1399-5448.2009.00570.x] [Medline: 19754618]

11. Bott U, Bott S, Hemmann D, Berger M. Evaluation of a holistic treatment and teaching programme for patients with Type
1 diabetes who failed to achieve their therapeutic goals under intensified insulin therapy. Diabet Med 2000 Sep;17(9):635-643.
[Medline: 11051282]

12. Plank J, Köhler G, Rakovac I, Semlitsch BM, Horvath K, Bock G, et al. Long-term evaluation of a structured outpatient
education programme for intensified insulin therapy in patients with Type 1 diabetes: a 12-year follow-up. Diabetologia
2004 Aug;47(8):1370-1375. [doi: 10.1007/s00125-004-1456-x] [Medline: 15258736]

13. Sämann A, Mühlhauser I, Bender R, Hunger-Dathe W, Kloos C, Müller UA. Flexible intensive insulin therapy in adults
with type 1 diabetes and high risk for severe hypoglycemia and diabetic ketoacidosis. Diabetes Care 2006
Oct;29(10):2196-2199. [doi: 10.2337/dc06-0751] [Medline: 17003292]

14. Schachinger H, Hegar K, Hermanns N, Straumann M, Keller U, Fehm-Wolfsdorf G, et al. Randomized controlled clinical
trial of Blood Glucose Awareness Training (BGAT III) in Switzerland and Germany. J Behav Med 2005 Dec;28(6):587-594.
[doi: 10.1007/s10865-005-9026-3] [Medline: 16222412]

15. Ludvigsson J, Bolli GB. Intensive insulin treatment in diabetic children. Diabetes Nutr Metab 2001 Oct;14(5):292-304.
[Medline: 11806471]

16. Patient Education in Managing Diabetes (Patientutbildning vid diabetes). Stockholm: Swedish Council on Technology
Assessment in Health Care; 2009. URL: http://www.sbu.se/en/Published/Yellow/Patient-Education-in-Managing-Diabetes/
[accessed 2013-07-26] [WebCite Cache ID 6IPFE2pKA]

17. Murphy HR, Rayman G, Skinner TC. Psycho-educational interventions for children and young people with Type 1 diabetes.
Diabet Med 2006 Sep;23(9):935-943. [doi: 10.1111/j.1464-5491.2006.01816.x] [Medline: 16922699]

18. Hanberger L, Ludvigsson J, Nordfeldt S. Quality of care from the patient's perspective in pediatric diabetes care. Diabetes
Res Clin Pract 2006 May;72(2):197-205. [doi: 10.1016/j.diabres.2005.10.009] [Medline: 16300853]

19. Peyrot M, International DAWN Youth Survey Group. The DAWN Youth WebTalk Study: methods, findings, and
implications. Pediatr Diabetes 2009 Dec;10 Suppl 13:37-45. [doi: 10.1111/j.1399-5448.2009.00612.x] [Medline: 19930225]

20. Nicholas DB, Fellner KD, Frank M, Small M, Hetherington R, Slater R, et al. Evaluation of an online education and support
intervention for adolescents with diabetes. Soc Work Health Care 2012;51(9):815-827. [doi: 10.1080/00981389.2012.699507]
[Medline: 23078013]

21. van Uden-Kraan CF, Drossaert CH, Taal E, Shaw BR, Seydel ER, van de Laar MA. Empowering processes and outcomes
of participation in online support groups for patients with breast cancer, arthritis, or fibromyalgia. Qual Health Res 2008
Mar;18(3):405-417. [doi: 10.1177/1049732307313429] [Medline: 18235163]

22. Bartlett YK, Coulson NS. An investigation into the empowerment effects of using online support groups and how this
affects health professional/patient communication. Patient Educ Couns 2011 Apr;83(1):113-119. [doi:
10.1016/j.pec.2010.05.029] [Medline: 20599338]

23. Eysenbach G. What is e-health? J Med Internet Res 2001;3(2):E20 [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]

24. Borzekowski DL, Rickert VI. Adolescent cybersurfing for health information: a new resource that crosses barriers. Arch
Pediatr Adolesc Med 2001 Jul;155(7):813-817. [Medline: 11434849]

25. Stellefson M, Hanik B, Chaney B, Chaney D, Tennant B, Chavarria EA. eHealth literacy among college students: a systematic
review with implications for eHealth education. J Med Internet Res 2011;13(4):e102 [FREE Full text] [doi: 10.2196/jmir.1703]
[Medline: 22155629]

26. Eysenbach G. Medicine 2.0: social networking, collaboration, participation, apomediation, and openness. J Med Internet
Res 2008;10(3):e22 [FREE Full text] [doi: 10.2196/jmir.1030] [Medline: 18725354]

27. Bellazzi R, Larizza C, Montani S, Riva A, Stefanelli M, d'Annunzio G, et al. A telemedicine support for diabetes management:
the T-IDDM project. Comput Methods Programs Biomed 2002 Aug;69(2):147-161. [Medline: 12100794]

28. Jackson CL, Bolen S, Brancati FL, Batts-Turner ML, Gary TL. A systematic review of interactive computer-assisted
technology in diabetes care. Interactive information technology in diabetes care. J Gen Intern Med 2006 Feb;21(2):105-110
[FREE Full text] [doi: 10.1111/j.1525-1497.2005.00310.x] [Medline: 16390512]

29. Mulvaney SA, Rothman RL, Wallston KA, Lybarger C, Dietrich MS. An internet-based program to improve self-management
in adolescents with type 1 diabetes. Diabetes Care 2010 Mar;33(3):602-604 [FREE Full text] [doi: 10.2337/dc09-1881]
[Medline: 20032275]

30. Verhoeven F, van Gemert-Pijnen L, Dijkstra K, Nijland N, Seydel E, Steehouder M. The contribution of teleconsultation
and videoconferencing to diabetes care: a systematic literature review. J Med Internet Res 2007;9(5):e37 [FREE Full text]
[doi: 10.2196/jmir.9.5.e37] [Medline: 18093904]

31. Osborn CY, Mayberry LS, Mulvaney SA, Hess R. Patient web portals to improve diabetes outcomes: a systematic review.
Curr Diab Rep 2010 Dec;10(6):422-435 [FREE Full text] [doi: 10.1007/s11892-010-0151-1] [Medline: 20890688]

J Med Internet Res 2013 | vol. 15 | iss. 8 | e175 | p. 13http://www.jmir.org/2013/8/e175/
(page number not for citation purposes)

Hanberger et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12854337&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2009.00570.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19754618&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11051282&dopt=Abstract
http://dx.doi.org/10.1007/s00125-004-1456-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15258736&dopt=Abstract
http://dx.doi.org/10.2337/dc06-0751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17003292&dopt=Abstract
http://dx.doi.org/10.1007/s10865-005-9026-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16222412&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11806471&dopt=Abstract
http://www.sbu.se/en/Published/Yellow/Patient-Education-in-Managing-Diabetes/
http://www.webcitation.org/

                                                6IPFE2pKA
http://dx.doi.org/10.1111/j.1464-5491.2006.01816.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16922699&dopt=Abstract
http://dx.doi.org/10.1016/j.diabres.2005.10.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16300853&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2009.00612.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19930225&dopt=Abstract
http://dx.doi.org/10.1080/00981389.2012.699507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23078013&dopt=Abstract
http://dx.doi.org/10.1177/1049732307313429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18235163&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2010.05.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20599338&dopt=Abstract
http://www.jmir.org/2001/2/e20/
http://dx.doi.org/10.2196/jmir.3.2.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11720962&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11434849&dopt=Abstract
http://www.jmir.org/2011/4/e102/
http://dx.doi.org/10.2196/jmir.1703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155629&dopt=Abstract
http://www.jmir.org/2008/3/e22/
http://dx.doi.org/10.2196/jmir.1030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18725354&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12100794&dopt=Abstract
http://europepmc.org/abstract/MED/16390512
http://dx.doi.org/10.1111/j.1525-1497.2005.00310.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16390512&dopt=Abstract
http://europepmc.org/abstract/MED/20032275
http://dx.doi.org/10.2337/dc09-1881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20032275&dopt=Abstract
http://www.jmir.org/2007/5/e37/
http://dx.doi.org/10.2196/jmir.9.5.e37
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18093904&dopt=Abstract
http://europepmc.org/abstract/MED/20890688
http://dx.doi.org/10.1007/s11892-010-0151-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20890688&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


32. Franklin VL, Greene A, Waller A, Greene SA, Pagliari C. Patients' engagement with "Sweet Talk" - a text messaging
support system for young people with diabetes. J Med Internet Res 2008;10(2):e20 [FREE Full text] [doi: 10.2196/jmir.962]
[Medline: 18653444]

33. Cooper H, Cooper J, Milton B. Technology-based approaches to patient education for young people living with diabetes:
a systematic literature review. Pediatr Diabetes 2009 Nov;10(7):474-483. [doi: 10.1111/j.1399-5448.2009.00509.x] [Medline:
19490492]

34. Flicker S, Goldberg E, Read S, Veinot T, McClelland A, Saulnier P, et al. HIV-positive youth's perspectives on the Internet
and e-health. J Med Internet Res 2004 Sep 29;6(3):e32 [FREE Full text] [doi: 10.2196/jmir.6.3.e32] [Medline: 15471758]

35. Powell J, Jennings A, Armstrong N, Sturt J, Dale J. Pilot study of a virtual diabetes clinic: satisfaction and usability. J
Telemed Telecare 2009;15(3):150-152. [doi: 10.1258/jtt.2009.003014] [Medline: 19364901]

36. Jennings A, Powell J, Armstrong N, Sturt J, Dale J. A virtual clinic for diabetes self-management: pilot study. J Med Internet
Res 2009;11(1):e10 [FREE Full text] [doi: 10.2196/jmir.1111] [Medline: 21821504]

37. Ravert RD, Hancock MD, Ingersoll GM. Online forum messages posted by adolescents with type 1 diabetes. Diabetes Educ
2004;30(5):827-834. [Medline: 15510534]

38. Nordfeldt S, Hanberger L, Berterö C. Patient and parent views on a Web 2.0 Diabetes Portal--the management tool, the
generator, and the gatekeeper: qualitative study. J Med Internet Res 2010;12(2):e17 [FREE Full text] [doi: 10.2196/jmir.1267]
[Medline: 20511179]

39. Ekberg J, Ericson L, Timpka T, Eriksson H, Nordfeldt S, Hanberger L, et al. Web 2.0 systems supporting childhood chronic
disease management: design guidelines based on information behaviour and social learning theories. J Med Syst 2010
Apr;34(2):107-117. [Medline: 20433049]

40. Nordqvist C, Hanberger L, Timpka T, Nordfeldt S. Health professionals' attitudes towards using a Web 2.0 portal for child
and adolescent diabetes care: qualitative study. J Med Internet Res 2009;11(2):e12 [FREE Full text] [doi: 10.2196/jmir.1152]
[Medline: 19403464]

41. Nordfeldt S, Hanberger L, Malm F, Ludvigsson J. Development of a PC-based diabetes simulator in collaboration with
teenagers with type 1 diabetes. Diabetes Technol Ther 2007 Feb;9(1):17-25. [doi: 10.1089/dia.2006.0053] [Medline:
17316094]

42. Nordfeldt S, Ludvigsson J. Adverse events in intensively treated children and adolescents with type 1 diabetes. Acta Paediatr
1999 Nov;88(11):1184-1193. [Medline: 10591418]

43. The Swedish pediatric diabetes quality registry. URL: https://www.ndr.nu/ndr2/Default.aspx [accessed 2012-10-01] [WebCite
Cache ID 6B64eSkN3]

44. Baars RM, Atherton CI, Koopman HM, Bullinger M, Power M, DISABKIDS group. The European DISABKIDS project:
development of seven condition-specific modules to measure health related quality of life in children and adolescents.
Health Qual Life Outcomes 2005;3:70 [FREE Full text] [doi: 10.1186/1477-7525-3-70] [Medline: 16283947]

45. Bullinger M, Schmidt S, Petersen C, DISABKIDS Group. Assessing quality of life of children with chronic health conditions
and disabilities: a European approach. Int J Rehabil Res 2002 Sep;25(3):197-206. [Medline: 12352173]

46. Larsson G, Larsson BW, Munck IM. Refinement of the questionnaire 'quality of care from the patient's perspective' using
structural equation modelling. Scand J Caring Sci 1998;12(2):111-118. [Medline: 9801632]

47. Wilde B, Larsson G, Larsson M, Starrin B. Quality of care. Development of a patient-centred questionnaire based on a
grounded theory model. Scand J Caring Sci 1994;8(1):39-48. [Medline: 8159889]

48. Leksell J, Funnell M, Sandberg G, Smide B, Wiklund G, Wikblad K. Psychometric properties of the Swedish Diabetes
Empowerment Scale. Scand J Caring Sci 2007 Jun;21(2):247-252. [doi: 10.1111/j.1471-6712.2007.00463.x] [Medline:
17559444]

49. Statistics Sweden. URL: http://www.scb.se/ [accessed 2012-10-01] [WebCite Cache ID 6B65c8uxR]
50. Hoelzel W, Weykamp C, Jeppsson JO, Miedema K, Barr JR, Goodall I, IFCC Working Group on HbA1c Standardization.

IFCC reference system for measurement of hemoglobin A1c in human blood and the national standardization schemes in
the United States, Japan, and Sweden: a method-comparison study. Clin Chem 2004 Jan;50(1):166-174 [FREE Full text]
[doi: 10.1373/clinchem.2003.024802] [Medline: 14709644]

51. Nijland N, van Gemert-Pijnen JE, Kelders SM, Brandenburg BJ, Seydel ER. Factors influencing the use of a Web-based
application for supporting the self-care of patients with type 2 diabetes: a longitudinal study. J Med Internet Res
2011;13(3):e71 [FREE Full text] [doi: 10.2196/jmir.1603] [Medline: 21959968]

52. Suris JC, Akré C, Berchtold A, Bélanger RE, Michaud PA. Chronically connected? Internet use among adolescents with
chronic conditions. J Adolesc Health 2010 Feb;46(2):200-202. [doi: 10.1016/j.jadohealth.2009.07.008] [Medline: 20113927]

53. Viklund G, Ortqvist E, Wikblad K. Assessment of an empowerment education programme. A randomized study in teenagers
with diabetes. Diabet Med 2007 May;24(5):550-556. [doi: 10.1111/j.1464-5491.2007.02114.x] [Medline: 17367306]

54. Nordfeldt S, Ängarne-Lindberg T, Berterö C. To use or not to use--practitioners' perceptions of an open web portal for
young patients with diabetes. J Med Internet Res 2012;14(6):e154 [FREE Full text] [doi: 10.2196/jmir.1987] [Medline:
23137767]

J Med Internet Res 2013 | vol. 15 | iss. 8 | e175 | p. 14http://www.jmir.org/2013/8/e175/
(page number not for citation purposes)

Hanberger et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2008/2/e20/
http://dx.doi.org/10.2196/jmir.962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18653444&dopt=Abstract
http://dx.doi.org/10.1111/j.1399-5448.2009.00509.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19490492&dopt=Abstract
http://www.jmir.org/2004/3/e32/
http://dx.doi.org/10.2196/jmir.6.3.e32
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471758&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2009.003014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19364901&dopt=Abstract
http://www.jmir.org/2009/1/e10/
http://dx.doi.org/10.2196/jmir.1111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21821504&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15510534&dopt=Abstract
http://www.jmir.org/2010/2/e17/
http://dx.doi.org/10.2196/jmir.1267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20511179&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20433049&dopt=Abstract
http://www.jmir.org/2009/2/e12/
http://dx.doi.org/10.2196/jmir.1152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19403464&dopt=Abstract
http://dx.doi.org/10.1089/dia.2006.0053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17316094&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10591418&dopt=Abstract
https://www.ndr.nu/ndr2/Default.aspx
http://www.webcitation.org/

                                                6B64eSkN3
http://www.webcitation.org/

                                                6B64eSkN3
http://www.hqlo.com/content/3//70
http://dx.doi.org/10.1186/1477-7525-3-70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16283947&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12352173&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9801632&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8159889&dopt=Abstract
http://dx.doi.org/10.1111/j.1471-6712.2007.00463.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17559444&dopt=Abstract
http://www.scb.se/
http://www.webcitation.org/

                                                6B65c8uxR
http://www.clinchem.org/cgi/pmidlookup?view=long&pmid=14709644
http://dx.doi.org/10.1373/clinchem.2003.024802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14709644&dopt=Abstract
http://www.jmir.org/2011/3/e71/
http://dx.doi.org/10.2196/jmir.1603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21959968&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2009.07.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20113927&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2007.02114.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17367306&dopt=Abstract
http://www.jmir.org/2012/6/e154/
http://dx.doi.org/10.2196/jmir.1987
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23137767&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


55. Greene JA, Choudhry NK, Kilabuk E, Shrank WH. Online social networking by patients with diabetes: a qualitative
evaluation of communication with Facebook. J Gen Intern Med 2011 Mar;26(3):287-292 [FREE Full text] [doi:
10.1007/s11606-010-1526-3] [Medline: 20945113]

56. Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing evaluation reports of
Web-based and mobile health interventions. J Med Internet Res 2011;13(4):e126 [FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Abbreviations
CSII: subcutaneous continuous insulin infusion
DCCT: Diabetes Control and Complications Trial Research Group
DES: diabetes empowerment scale
HbA1c: hemoglobin A1c
HRQOL: health-related quality of life
NGSP: National Glycohemoglobin Standardization Program
QPP: quality from the patients’ perspective
SWEDIABKIDS: Swedish pediatric diabetes quality registry
SWE-DES-SF-10: Swedish diabetes empowerment scale, short version

Edited by G Eysenbach; submitted 08.11.12; peer-reviewed by S Mulvaney, A Mostaghimi, M Hendrix; comments to author 08.03.13;
revised version received 19.04.13; accepted 12.06.13; published 23.08.13

Please cite as:
Hanberger L, Ludvigsson J, Nordfeldt S
Use of a Web 2.0 Portal to Improve Education and Communication in Young Patients With Families: Randomized Controlled Trial
J Med Internet Res 2013;15(8):e175
URL: http://www.jmir.org/2013/8/e175/
doi: 10.2196/jmir.2425
PMID: 23973555

©Lena Hanberger, Johnny Ludvigsson, Sam Nordfeldt. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 23.08.2013. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information
must be included.

J Med Internet Res 2013 | vol. 15 | iss. 8 | e175 | p. 15http://www.jmir.org/2013/8/e175/
(page number not for citation purposes)

Hanberger et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/20945113
http://dx.doi.org/10.1007/s11606-010-1526-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20945113&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://www.jmir.org/2013/8/e175/
http://dx.doi.org/10.2196/jmir.2425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23973555&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

