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Evidenced-based dentistry (EBD)! has a grow-
ing impact in orthodontics and, in the last
decade, many researchers have performed
clinical trials to test the efficacy and reli-
ability of orthodontic procedures.>* Of the
research tools available, RCT are still consid-
ered the best source of scientific evidence®©
for evaluating the effects of dental and medi-
cal treatments. Frequently, RCT are planned
as multicentre trials, so that statistical power
and precision of outcome estimates can
be increased (see the online publication
“Randomised Controlled Trials. A User’s
Guide” by AR Jadad; www.cgmh.org.tw/intr/
intr5/c6700/OBGYN/F/Randomized%20tial/
chapter4.html). The more complex needs
and organisation of such multicentre RCT,
however, make them difficult to conduct:
indeed, a co-ordination centre is advocated’
to correctly manage different research units.

Today the internet is a widely accessible
and appealing tool to help conduct RCT,
with its great technological capabilities and
its ease and low cost of use. The interactiv-
ity of a world-wide web tool has even been
suggested to increase the compliance of users
when conducting surveys.® Recently, the
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Randomised controlled trials (RCT) are considered the best source of scientific
evidence — the gold standard — when evaluating the efficacy of orthodontic
treatments. Frequently, RCT are planned as multicentre trials, with the intention
of increasing statistical power and raising the precision of outcome estimates.
The management of large-scale RCT, however, requires even more thorough
organisation than conventional RCT. Indeed, the need for high accuracy and
standardisation in data collection, research aids, secretarial skills, staff and patient
training, and organisational meetings, make these studies time-consuming,
expensive and, in general, relatively complex to carry out well.

A website was developed to support a large scale-orthodontic RCT which
aimed to evaluate the efficacy of a functional appliance(www.ortodonzia.unina.
it). Websites such as this can increase the quality of data collection, simplify the
randomisation process, speed up data collection, and improve trial monitoring.
Web-based RCT have the potential to help globalise orthodontic research and also
increase our rate of acquisition of evidence in orthodontics.

need for affordable and high-quality research
has provoked clinicians to perform web-
based clinical trials. Web facilities have been
used for research protocol dissemination,
randomisation, data collection and trial
monitoring.?-12 Several studies have reported
that web-based trials provide numerous ben-
efits, by enhancing research-staff training,
improving trial monitoring and administra-
tion,’® and noticeably reducing the incon-
venience of large-scale trials.>%-17 Although
successful in many medical fields, however,
the internet revolution still seems only to
brush dental research and has even less
impact on orthodontics.!8

Recently we developed a website to sup-
port a large-scale orthodontic RCT that
aimed to evaluate the efficacy of a functional
appliance. Our intention was to develop
a system able to facilitate data collection,
increase data quality, enhance trial manage-
ment and provide an efficient tool that could
link and directly manage several research
units, spread throughout Italy.

Website

A website was constructed, located at www.
ortodonzia.unina.it (link to RCT Sander) on
an independent university server. Hypertext
mark-up language and Java scripts were used
to build the web pages. Namo Web Editor 5.0
(SJ Namo, San Jose, California, USA), Adobe
Photoshop (version 6.0; Adobe Systems,

San Jose, California, USA), PowerPoint
(Microsoft, Redmond, Washington, USA),
Jasc Paint Shop Pro (version 7.0; Corel,
Ottawa, Canada) were used to make the
graphical user interface. The website was
optimised for Internet Explorer (version 5.0;
Microsoft). Since the trial involved Italian
orthodontic departments, web pages were
written in Italian.

The website was structured into three
areas: general information, patient manage-
ment and a user’s guide (Fig. 1). The general
information provided details of the research
project, including full descriptions of the
entire research protocol and all the clini-
cal procedures necessary for the trial in an
online check-list. In this section, “all the
things to do” (ie, recruitment phases, data
collection, dental impressions, photographs
etc) were fully described step-by-step. In
addition, PowerPoint slides concerning
the laboratory procedures used to build the
functional appliance and clinical charts were
available. The general information area was
treely accessible.

The patient management area was struc-
tured for data entry and consulting. Once
patients were judged eligible for the study,
their data were entered in an online form
developed for data capturing. In this area,
dental and body measures were collected
and digital records uploaded. In order to
avoid missing data, dropdown menus and
check boxes were extensively used. Finally,
a custom-made Java script was developed to
check mandatory and incorrect fields. The
script was structured to stop the submission
process if form fields were incomplete, blank
or filled with inappropriate (qualitative data
versus numerical data entry and vice versa)
or incorrect details (date formats, metric and
weight measurements). An example flash
movie of the real-time data verification is
available  (www.ortodonzia.unina.it/chart.
html).

The randomisation process was automat-
ic and available online. After the first data
entry, enrolled patients were randomly allo-
cated to two different groups by means of a
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block randomisation. Custom-made online
software was utilised to allow the stratify-
ing factors, gender and research centre.
Identifiable personal data of patients were
not available online and subjects were given
a five-digit identification. The access to this
section was restricted to authenticated users
and protected by encryption, remote fire-
walls and passwords.

Individual usernames and passwords were
built using custom software and were provid-
ed to research unit coordinators. The access
to data from patients recruited in each dental
clinic was restricted to investigators belong-
ing to the same research unit. The access
from other research units was forbidden.

Data were transmitted to the national co-
ordinator unit (University of Naples Federico
I, Naples, Italy) and stored on a remote
database. Records were then uploaded to
the website in the same section. By browsing
this area, authenticated users were also able
to view patient data and the current status
of research.

Discussion

The quality of orthodontic clinical studies
has recently been the subject of discussion.
Indeed, it has been suggested that, in order
to obtain definitive answers concerning
orthodontic, and in particular, functional
therapies,'® the quality of orthodontic stud-
ies needs to be enhanced.

The collection of data and management
of research represent crucial phases of clini-
cal trials. The accuracy and the standardisa-
tion of data collection are, in particular, of
fundamental importance while conducting
surveys. Recently, electronic data capturing
(EDC) systems have been introduced in den-
tal research to enhance the quality of clinical
studies. EDC may reduce the time it takes to
collect data while also improving the quality
of collected data. Recent reports confirm that
the shifting from paper-based data collection
to EDC has facilitated collection of data,?’
centralising analysis and reducing both trial
time and costs.!521,

Of the different tools available for EDC
(such as local electronic databases, client-
server technology and websites), web-based
systems are especially promising because of
the familiarity of so many people with web-
surfing.?? Websites provide numerous ben-
efits to investigators. First of all is the more
accurate data collection: the use of dropdown
menus, check boxes and Java applets in web-
pages reduce data entry errors, typos and
missing data. Next, since users make choices
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Figure 1. Structure of the website
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from listed parameters in dropdown menus
and click-check boxes, data collection can
easily be standardised. Also, randomisation
can be easily achieved online in real-time
with custom software that randomly chooses
subject allocation after first data entry.

Websites certainly allow faster data col-
lection, and reduce the average time needed
for carrying out RCT. With paper-based data
collection, data were primarily collected on
paper charts, and then, after a visual check-
ing, were stored on local databases and sent
to the co-ordination centre. With web-
sites, an investigator only needs to log-in,
insert the data of a patient, wait a second
to let them be verified, and upload digital
records. Moreover, these systems improve
trial monitoring by directly managing sev-
eral research units in real time. Scientific
protocols, check lists, and informed con-
sents for patients can be easily stored
online, and may be downloaded within sec-
onds. This, in turn, enhances trial adminis-
tration, allowing researchers and clinicians
to spend less time in administration and
bureaucracy and more time focussing on
patient health.

With respect to research-reporting, web
facilities can be used to provide real-time and
updated research information and facilitate
the reporting of costs, while updated reports

can be easily downloaded and printed from
the remote database.

Finally, a central online database offers
the opportunity to quickly expand studies to
private dental offices and clinics. Feedback
could be received by research units if online
forums are used, to enhance the quality of
the trial.

The web site, meanwhile, requires only a
computer equipped with internet connec-
tion.

It is important to stress that use of such
a database over the internet requires
secure management and security policies.
Continuous monitoring of network activity
is mandatory, and encryption and firewalls
are required to allow safe transactions and
safe transfer of information. Cryptographic
protocols similar to those used for online
financial transactions might also be applied
to web-based RCT. In general, several ver-
sions of protocols, such as Transport Layer
Security Protocol and Secure Sockets Layer,
can be used to provide security and secure
data integrity for communications over
TCP/IP networks such as the internet. The
use of these protocols along with a firewall
prevents unauthorised accesses to com-
puters located in a local or remote net-
work. These systems regulate data trans-
fers between computer networks by means
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of several trust levels defined by network
administrator.

Finally, a user’s guide was developed to aid
clinicians in their use of the website, as well
as detailing all the research and clinical pro-
cedures.

A few limitations of web-based facilities
for research must be noted. Not all clini-
cians have internet connections in their
dental offices, but tackling this problem is
not difficult. The globalisation of mobile
communication has provided cheap and
efficient mobile internet connections for
costumers. More importantly, because web
tools must provide accurate data collection,
comply with guidelines for correct data man-
agement, and be easy to use for temporary
users, the cost of developing them may be
considerable. To address this, dental socie-
ties and universities need to work together to
develop flexible systems that can be custom-
ised to different research topics. Effort is still
required within the web community to unify
security policies for managing data over the
internet: although criteria for data protec-
tion are quite similar in European countries,
different policies are applied across other
continents.

Finally, there is still a reluctance to shift
from paper-based methods to electronically
sourced documents in dental clinical trials.!”
The solution to this is not technical features
but lies with the motivation of research-
ers, who need to understand and accept the
advantages of a new, easy-to-use, and fasci-
nating method for their research.

Conclusions

The implementation of web-based RCT
could increase the quality of data collec-
tion in orthodontics and enhance all phases
of a clinical study. Remote data collection
and validation by means of web-based tools
is possible. Internet tools could also help
coordinate research centres separated by
great distances, and could enhance research
management by improving personnel train-
ing, trial monitoring and patient care. Web-
based research has the potential to help glo-
balise and accelerate orthodontic and dental
research. Although web tools have been
extensively advocated in medical research
to facilitate research procedures, we still lack
the motivation of investigators to move from
paper-based to web-based data collection:
this change requires more than the offer of
technical support for e-clinical research.
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