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ABSTRACT
Parents have traditionally relied on health care

professionals for advice and treatment for most
orthopaedic conditions, including clubfoot. How-
ever, the unprecedented access to health care in-
formation offered by the Internet is changing how
parents gather information and make treatment
choices. This study was designed to evaluate the
effect of the Internet in the treatment of clubfoot.
We performed a retrospective review of the clini-
cal census, statistics of the Virtual Hospital web
pages on clubfoot, web sites, and web based sup-
port-groups related to clubfoot from 1995 to
2002. There were 157 patients that came to our
clinic for treatment, a dramatic increase compared
to previous years. There were a total of 790,084
hits to the Virtual Hospital web pages, with infor-
mation requested from all states and 72 coun-
tries. Interestingly, the referrals also changed with
patients coming from 30 states and 8 different
countries, compared to previous years when the
majority came from our own state. In addition,
75% of the patients were self-referred, many of
them while on treatment at outside institutions.
There were 160 web sites providing information
on clubfoot and 5 large support groups. There
were approximately 30,000 messages (average
1000 messages/month) posted into the support
clubfoot websites. After visiting Internet support
groups, 125 parents transferred or initiated the
care of their children to a doctor practicing the
Ponseti method. In conclusion, the Internet pro-
vides a mean for parents to obtain disease-spe-
cific information in a timely manner. Parents used
the support-groups to find and proffer informa-
tion, share experiences and opinions, and pro-

vide encouragement. This sharing of information
is af fecting how parents make their treatment
choices and also has the potential to induce un-
expected changes in clinical orthopaedic practice.

INTRODUCTION
The digitalization of information, the ability to net-

work, and the rapid electronic interchange of informa-
tion on a worldwide basis are recognized hallmarks of
today’s society. The Internet, with 130,000,000 users and
growing at a rate of 2% per month, is a global, indepen-
dent but cooperative network system that allows remote
access to data and permits its quick access in unprec-
edented volume.

The world of medicine has not escaped the impact
of the Internet, and health-related sites are among the
most frequently accessed information resources. A re-
cent survey indicated that 70,000,000 US adults had
accessed the Internet to obtain health or medical infor-
mation in 200118. At least 100,000 health and medical
sites are on the World Wide Web, and are maintained
by entities ranging from academic medical centers and
professional organizations to individuals. Thousands of
other online self-help and support groups, bulletin
boards, and mailing lists also are available. However,
how this unprecedented access to health care informa-
tion is affecting the way parents make decisions on treat-
ment options, and how those decisions could impact
clinical practice are not well understood3-6,13,16,17. Inter-
estingly, in 1998, a web page with information on the
treatment of clubfoot as described by Ponseti was posted
in the Virtual Hospital of the University of Iowa. Since
then, we have witnessed a dramatic change in our re-
ferral patterns. This study was designed to evaluate the
effect of the Internet in clubfoot clinical practice at our
institution and how web-based information and supports
groups influence parent choices for the treatment of
clubfoot.

MATERIALS AND METHODS
We performed a retrospective reviewed of the clini-

cal census at our institution for the diagnosis of club-
foot from January 1991 to December 2001. Demo-
graphic data was evaluated with respect to living
address, referral entity (self-referral or physician refer-
ral), age of the patient at presentation, previous treat-
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ment and type of treatment at the outside institution.
We also performed a review of the statistics of the Vir-
tual Hospital web pages for the treatment of clubfoot.
Total number of hits, number of pages visited, and total
visits were recorded. In addition, location of the request
was also recorded.

We also performed a review of the public web sites
providing information on clubfoot, as well as parent-
support groups for clubfoot from October 1998 to De-
cember 2001. From the 5 most active sites, total num-
ber of members, new members per month, and total
number of messages posted were recorded. In addition,
evaluation of the content of the messages was per-
formed, specifically information on decision making by
the parents about treatment choices.

RESULTS
From the initial posting of the web pages on club-

foot in the Virtual Hospital in October 1998 through
December 2001, there were 790,084 hits, with an aver-
age of 27,334 hits/month (Figure 1). Information was
requested from all states and 72 countries. These in-
cluded countries such as India, Singapore, Spain, Egypt,
Australia, etc.

When evaluating patient referrals to the clinic, we
observed there was an increase in the number of pa-
tients per year that paralleled the hits to the Virtual
Hospital clubfoot web pages (Figures 1 and 2). In the
years prior to 1998, there were an average of 5 patients
seen in clinic by the senior author (IVP). This number
increased to about 60 patients per year by 2001 (for a
total of 157 patients). Interestingly, 75% of patients at-
tending the clinic were self-referrals, with 71% having
had treatment or currently on treatment at an outside
institution.

Age at presentation demonstrated a significant dif-
ference between pre and post Internet web page post-

ing. Patients in the early 90’s were seen usually in their
first month of life. After 1998, the average age at pre-
sentation was 3 months, with a range from newborn to
22 months of age. Eighteen per cent of the patients were
older that 6 months at presentation (data not shown).

With regard to the parents-support groups, there
were over 160 web sites providing information on club-
foot and 5 large support groups. There are sites and
support groups for General Information, Surgery,
Ponseti method, French Physiotherapy method, as well
as parental sites in the UK, Australia, France, Germany
and other countries. In the past few years, the fastest
growing sites and topics have been related to conser-
vative methods such as the Ponseti method (Figure 3).
We have observed an increased number of people us-
ing group sites to obtain information and advice, with
the growth of 40 new members per month.

There were approximately 30,000 messages (average
1,000 messages/month) posted on these websites and
the messages are publicly available (Figure 4). Com-
pared to the other sites, the Ponseti site had the great-
est increase in number of messages. Importantly, after
visiting the support groups and talking with active mem-
bers in the groups, 125 parents brought their children
to our institution, or to another institution where there
are professionals practicing the Ponseti method. Inter-
estingly, only 3 of these children required extensive cor-
rective surgery after they were treated by the Ponseti
method.

DISCUSSION
The results of this study, using clubfoot as a model,

demonstrate that the Internet can have a profound ef-
fect in clinical practice patterns, and in the patient phy-
sician relationship. Since the introduction of informa-
tion about clubfoot on the Virtual Hospital by the senior
author (IVP), we have seen a dramatic increase in the
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Figure 1. Number of hits at the Virtual Hospital clubfoot web page.
Note the increase over the short period of time, to a total of 790,084. Figure 2. Number of patients seen in clinic from 1995 to 2001.

Note the dramatic increase since 1998 when the Virtual Hospital
clubfoot web pages were posted.
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number of patients attending our clinic, with the major-
ity of them coming from out of state and a significant
number having been treated at an outside institution.
In addition, general information and parent support
groups for clubfoot have grown almost expo-
nentially. Importantly, many parents decided to change
treating physicians after consulting and sharing infor-
mation on the web.

Increasing use of the Internet by consumers in gen-
eral is being reflected in greater reliance on this me-
dium for health information and health care. In part,
the use of the Internet to find answers to health-related
questions has been linked to several issues affecting
existing practice patterns. Many people are using the
Internet due to the belief that today’s doctor-patient
relationship lacks attention to detail and the personal
touch that was present in the past. Patients also desire
more involvement in and control over the management
of their own health. Furthermore, there are alternatives
to traditional providers and methods of treatment, and
patients can not only find them on the Internet, but also
retrieve information that is stated objectively and many
times, non-technically. Finally, the Internet also offers
a means to get a “second opinion” without the hassles
of a referral and can provide a way to communicate with
others patients or families in similar situations or with
similar problems3-6,13,16,17.

In the case of clubfoot, several of these issues seemed
to be responsible for the changes observed in our prac-
tice. Until recently, non-surgical methods of correction
have demonstrated a low success rate, with up to 90%
of the patients requiring extensive corrective surgery.
However, clubfoot surgery is frequently associated with
persistent stiffness of the foot, and may lead to many

complications (up to 25% of cases) and the need for
secondary procedures (up to 47% of cases). Acceptance
of these poor results, however, has been the “norm”
because clubfoot has been viewed as a surgical defor-
mity, very difficult to correct1,2,7,9,10,11,12,14,15, 19,20,23-28.

Given that the results of surgical treatment can be
so discouraging, parents looked for alternative treat-
ments. Traditionally, parents would have relied on
health care professionals for advice and treatment. How-
ever, the development of the Internet and the explo-
sion of health care information allowed them to obtain
disease-specific information in a timely manner. In ad-
dition, parents created and actively used Internet sup-
port-groups on clubfoot to find and proffer information,
share experiences and opinions, and provide encour-
agement to other parents.

From information available through the Internet,
parents became aware of the Ponseti method, and of
the controversy that existed over the need or not for
extensive surgical treatment for the correction of the
deformity. Interestingly, clubfoot is a very “visual” de-
formity, i.e., it is very easy for the parents to see and
assess the results of any treatment. The fact that the
Ponseti method allows full correction of the deformity
in a very short period of time and without the need for
extensive surgery is of critical importance8,21,22. Parents
realized the benefit of this treatment modality and share
their experience with others. As a result, the number
of messages on the Ponseti method at the different club-
foot web sites and parents support groups increased
exponentially. This also resulted on many parents trans-
ferring the care of their child to a physician with knowl-
edge on the Ponseti method (75 % of our referral popu-
lation and 125 parents in the support groups).

Figure 3. Total number of members at Internet sites. Note the ex-
ponential increase in the number in the general web sites and in
the Ponseti method.

Figure 4. Number of messages posted at the dif ferent web sites.
Note the correlation between the number of messages in the gen-
eral site and the Ponseti web site (four months weighted average).
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In conclusion, the Internet provides a mean for par-
ents to obtain disease-specific information in a timely
manner. Parents use the support-groups to find and
proffer information, share experiences and opinions,
and provide encouragement. This sharing of informa-
tion is af fecting how parents make their treatment
choices and also has the potential to induce unexpected
changes in clinical practice. The implications of these
effects deserve further investigation.
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