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Abstract: The Internet represents a technological revolution that
is transforming the way business is conducted in many industries.
Internet-based healthcare companies have addressed issues such as
cost-efficiencies, supply-chain relationships, and patient educa-
tion. The Internet has also been used to provide medical informa-
tion to patients, to sell goods and services, or to facilitate transac-
tions between patients, providers, and payers. We conducted a
survey among orthopaedic patients in a multi-specialty orthopae-
dic practice to characterize the adoption of the Internet by these
patients and their attitudes regarding the Internet’s role in health-
care delivery. A 27-question survey was distributed to 550 con-
secutive patients. Patients were stratified by age into six groups,
and responses were compared. Statistical analysis was performed.
Five hundred eight (92.3%) were returned: 63.7% of respondents
use a computer, with a significant difference noted (P � 0.001)
between age groups (89.1% for those less than 30 years old to
20.2% for those older than 70); 56.5% of the patients use the
Internet, with a significant difference (P � 0.001) between age
groups (77.2% < 30 years old to 15.5% > 70 years old); 46.9% of
the patients who use the Internet retrieve general health and medi-
cal information; 20.5% use the Internet to learn about their medical
condition, 16.2% to learn about their surgical procedure, and
10.6% to learn about their surgeon. The use of the Internet for
medical information and management will likely continue to in-
crease in the future. As the Internet becomes an increasingly in-
tegral part of our lives, creation and maintenance of a presence on
the Internet is becoming a necessary adjunct to any orthopaedic
office.

Introduction

Healthcare industry
The health care industry has at times been characterized

as an antiquated, inefficient, duplicated system, represent-
ing a trillion-dollar industry that contributes 14% to the
United States Gross Domestic Product. Although it has one
of the most expensive healthcare systems in the world, the
United States continues to have approximately 44 million
uninsured people [1] and ranks seventeenth in life expec-

tancy [2]. During the 1970s and 1980s, health care costs
became uncontrollable and the United States became the
number-one per-capita health care spender in the world [3].
Indemnity insurance allowed for the development of many
inefficiencies and redundancies in the system, as health care
providers and systems were not held accountable for con-
tinuously expanding costs.

In the 1990s, the health care industry had been a major
focus of the presidential political agenda. An initiative was
begun to curb the escalating rate of healthcare costs by
attempting to replace indemnity insurance plans with health
maintenance organizations (HMO). HMOs gained wide-
spread popularity, with enrollment in Medicare and Medic-
aid managed care above 50% [4]. New health care entities
emerged, such as the independent practice organization,
physician–hospital organization, and the practice–provider
organization, which were innovative attempts to control
health care economics. The Federal Government, in accor-
dance with national insurance companies, implemented di-
agnostic-related groups and capitation sites in order to limit
medical spending. Academic medical centers and non-profit
organizations merged to form large health care systems in
an attempt to reduce redundancies and gain greater market
share.

Computer technology has been central to this revolution,
because it affords improved delivery of information, more
efficient transfer of information, and instant worldwide
communication.

Internet

The Internet represents a technological revolution that is
dramatically transforming the way individuals and organi-
zations interact. The Internet was first conceived in the late
1960s by the United States Department of Defense to pro-
mote communication and collaboration between academi-
cians and scientists. It gained popularity on university cam-
puses during the mid-1980s as an electronic medium for
messages and discussions.

During the early 1990s, two technological breakthroughs
led to the exponential growth of the Internet. The first was
the creation of the World Wide Web using a standardized
programming language, which allowed pictures, audio, and
video images to be transmitted and presented on a computer
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screen. The second was the development and commercial
availability of a free web browser, a software program that
allowed widespread access to the World Wide Web using
personal computers [5].

As we enter the new millennium, the Internet is quickly
becoming the dominant medium for sharing information
and conducting transactions throughout the world. In the
United States, the Internet has surpassed newspapers and
magazines in annual per-capita media consumption [6].
Several surveys conducted by Internet marketing and
research organizations indicate that up to 40% of the
entire U.S. population (106 million) currently access the
Internet [7,8].

Although still in its infancy, the Internet has already
transformed the way that business is conducted in many
industries. Its appeal results from universal connectivity
amongst users and ubiquitous as well as continuous avail-
ability. The Internet has enriched the individual consumer
with readily available, easily accessible information. It fa-
cilitates both business-to-consumer and business-to-
business interactions by reducing the inefficiencies in the
transactions normally found in standard “brick-and-mortar”
businesses.

The Internet is poised to revolutionize a healthcare in-
dustry that is highly fragmented and has many redundancies
with multiple participants that frequently share vast infor-
mation. The majority of current information exchange is
executed in a paper-based manner. Traditionally, informa-
tion that would fill ten standard sheets of paper is produced
for each medical procedure performed. Internet technology
is ideal for organizing and accessing large quantities of this
medical information as well as providing direct, real-time
communication between patients, providers, payers, and
suppliers. By facilitating communications between these
parties, the Internet may potentially reduce costs and im-
prove the quality of healthcare.

Since the Internet may provide access to a large health-
care market, many Internet-based healthcare companies and
ventures have emerged. There are currently over 20,000
healthcare websites, with an additional 1,500 sites created
monthly [9]. These websites and their corresponding com-
panies are leveraging the Internet to provide healthcare in-
formation, products, technologies, or services.

The Internet healthcare industry is commonly divided
into four segments: content, commerce, connectivity, and
care. Content refers to websites that provide health and
disease information and facilitate online communities.
Commerce represents on-line markets that sell pharmaceu-
ticals and medical supplies. Connectivity represents compa-
nies that electronically link the major participants of the
healthcare industry, offering services such as claims pro-
cessing, authorizations, and electronic prescriptions. Lastly,
the care segment represents companies that use Internet
technology to record, measure, monitor, manage, and de-
liver care [9].

Unlike other industries, the healthcare industry has been
slow to integrate with the Internet. Patients and consumers
have been faster than payers or providers to adopt the

Internet. While there are numerous potential clinical ben-
efits, the transformation to online healthcare raises signifi-
cant issues such as the quality, reliability, security, and pri-
vacy of health and personal information that is exchanged.
A recent random telephone survey conducted by an Internet
research firm, Cyber Dialogue, indicated that more than 22
million U.S. adults use the Internet to access health infor-
mation [10].

There is little reported data in the medical literature
which characterizes the adoption and acceptance of the In-
ternet by any given patient population. In this study, we
sought to characterize the prevalence of Internet usage in a
defined population of orthopaedic patients and their accep-
tance of Internet technology.

Materials and Methods

The orthopaedic practice of the two senior authors
(R.E.B., D.G.N.) is part of a major university health system
located in a large city and offers sub-specialty services in
joint reconstruction, sports medicine, and spine surgery. A
two-page, 28-question survey was drafted and distributed to
550 consecutive patients over a four-week period. The sur-
veys were distributed to the patients in the office waiting
room and were completed and returned by the patients prior
to leaving the office.

The patients were stratified into six age groups, and the
responses to questions were analyzed. Biostatistical analysis
was performed with the �2 and two-sided Jonckheere–
Terpstra tests.

Results

Five hundred fifty surveys were distributed, and 508
completed patient surveys were returned, for a 92.3% re-
sponse rate. Table 1 summarizes the demographics of the
patients who responded to our survey. The mean age of the
respondents was 52.3 years (range 12–93). There were
49.8% males and 50.2% females. The number of patients for
each of the age groups is as follows: <30 (n � 57), 30–39
(n � 78), 40–49 (n � 77), 50–59 (n � 103), 60–69 (n �
99), and >70 (n � 94). Overall, 63.7% of respondents use
a computer, with a significant difference (P � 0.001) rang-
ing from 89.1% in the <30 age group to 20.2% in the >70
age group (Fig. 1). As a group, 56.5% of the patients use the
Internet, with a significant difference (P � 0.001) ranging
from 77.2% in the <30 age group to 15.5% in the >70 age
group (Fig. 2). In addition, 22% of the patients state that
they plan on obtaining Internet access within the next year.

Table 1. Demographics of the patient population surveyed

<30 30s 40s 50s 60s >70 Total

Total 57 78 77 103 99 94 508
Mean age 22.3 34.6 44.4 54.6 64.5 76.4 52.3
% Male 57.7 65 58.9 52.9 35.3 35 49.8
% Female 42.3 34.8 41.1 47.1 64.7 65 50.2
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E-mail use in our patients ranged from 85.7% in those <30
age group to 16.4% in the >70 age group (Fig. 3). Table 2
shows the use profile among the Internet-using patients. Of
note, 46.9% of the patients currently use the Internet to
retrieve health and medical information. Our survey also
reveals that 80.7% of the patients would use a practice web
site if one were available.

This survey also addressed patient attitudes regarding the
reliability and trustworthiness of medical information avail-
able on the Internet, the privacy of personal information on
the Internet, and the security of Internet transactions. Ap-
proximately 98% of the patients <49 years old think that the
information on the Internet is reliable and trustworthy.
Those >50 years old have increasing reservations regarding
the information on the Internet (Fig. 4); 17% of patients <49
years old believe that there is no privacy on the Internet;
however, this distrust nearly doubles in those >50 years old
(Fig. 5). Also, 89% of those <30 years old believe that
transactions are secure over the Internet, compared to 58%
in those patients >70 years old (Fig. 6).

Table 3 shows various healthcare services on the Internet
and the percentage of patients who are currently using these
services or those who would use these services in the future.
There is a significant dichotomy in many of these services
and information, such as information regarding patient’s
disease processes, procedures, and latest breakthroughs.
Also, more patients expressed a desire to obtain information

Table 2. Current activities on the Internet

Age

Total<30 30s 40s 50s 60s >70

Entertainment 82.4 88.7 61 63.9 40.8 61.5 67.1
News 43.1 54.7 50.8 52.5 34.7 38.5 47.2
Health

information 31.4 62.3 57.6 50.8 30.6 38.5 46.9
Shopping 41.2 52.8 49.2 47.5 28.6 38.5 44.1
Finances 31.4 47.2 44.1 45.9 30.6 30.8 39.9

Fig. 1. Average computer use and use by decade for the patient
population surveyed.

Fig. 2. Average Internet use and use by decade for the patient
population surveyed.

Fig. 3. Regular use of e-mail for entire population surveyed and
then by decade.

Fig. 4. Percentage of patients who trust some or none of the in-
formation on the Internet.

Fig. 5. Percentage of patients who believe that their privacy is
maintained some or none of the times while they are using the
Internet.
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regarding the hospital and surgeon performing their proce-
dure. Finally, more than 50% of patients surveyed would
like to e-mail their doctor’s offices, schedule their own ap-
pointments, maintain electronic medical records, and inter-
act with their insurance companies or HMOs.

Discussion

With a response rate of 92.3%, our survey reveals that
56.5% of the patients are currently using the Internet. This
figure is slightly higher but comparable to published figures
from other surveys conducted by Internet marketing and
research firms. According to these surveys, the percentage
of Internet users among the general U.S. adult population
ranges from 33% to 50% [7,8].

In this survey, 46.9% of the patients who use the Internet,
use it to retrieve health and medical information. This per-
centage is higher than that reported by Cyber Dialogue, an
Internet research firm, which used a random telephone sur-
vey [10]. They report that, of the estimated 70 million U.S.
adult Internet users in 1999, 25.5 million (approximately
36%) are projected to use the Internet to access health in-
formation. Cyber Dialogue estimates that the number of
health information retrievers on-line will grow to 33.5 mil-
lion during the year 2000.

Our patient population also demonstrated significant dif-

ferences between age groups regarding Internet usage.
There is a significant difference among the different age
groups in computer usage, computer ownership, Internet
usage, and e-mail usage (Figs. 1–3). These results were
expected since members of the younger generations have
been raised during the emergent popularity of personal com-
puter usage. One Internet survey shows that 56% of the U.S.
population is under age 45 but accounts for 69% of the
Internet users, suggesting that they are more familiar with
and willing to adopt this technology [7]. The so-called baby-
boomer generation in our patient population (ages 40–59)
has a high computer and Internet adoption rate. This sug-
gests that baby-boomers are facile with computer and In-
ternet technology, which should not be a barrier to their
adoption of Internet-based healthcare applications as this
group ages. The over-60 age group, however, revealed a
significant decrease in the prevalence of computer, Internet,
and e-mail use.

Table 3 forecasts the potential market for various Inter-
net-based healthcare applications in the content, commerce,
connectivity, and care segments. Few patients are currently
using these services. However, potential use of these ser-
vices is great, as reflected by the significant percentage of
patients who deem these services to be useful in the future.
For example, only 10.6% of the patients currently research
information about their surgeon, while 79.1% state they
would like to use the web to learn more about their surgeon;
2.7% of the patients currently use e-mail to communicate
with their surgeon’s office, while 68.4% state that they
would like to communicate via e-mail. Similar differences
exist for other healthcare applications and services.

News headlines concerning hacker attacks, computer vi-
ruses, and misuse of personal information by Internet ad-
vertisers indicate that there are significant challenges to uni-
versal adoption of the Internet, particularly within the
healthcare industry. Responses from this survey revealed
their attitudes regarding the trust, privacy, and security of
medical and personal information on the Internet. Most pa-
tients believe that only some of the medical information
available on the Internet can be trusted, privacy is main-
tained only some of the time, and only some of the Internet

Table 3. Current and (future) medical uses of the Internet

Age

Total<30 30s 40s 50s 60s >70

Disease information 18.9 (73.6) 34.3 (57.1) 21.7 (75) 17.5 (68.8) 14 (78) 6.9 (75.9) 20.5 (70.2)
Procedure information 13.2 (79.2) 26.5 (69.1) 20 (83.3) 13.8 (76.3) 12 (72) 3.4 (72.4) 16.2 (75.6)
Breakthroughs 10.0 (64) 19.7 (63.6) 15 (63.3) 17.5 (66.3) 8.0 (76.0) 10.3 (65.5) 14.3 (66.3)
Peer/support groups 5.9 (33.3) 10.9 (43.8) 3.3 (36.7) 1.3 (30.0) 2.0 (54.0) 3.6 (35.7) 4.5 (38.4)
Hospital information 1.9 (84.9) 12.5 (75.0) 15.0 (83.3) 8.8 (78.8) 2.0 (84.0) 7.1 (71.4) 8.4 (80.0)
Surgeon information 3.8 (83.0) 19.4 (71.6) 15.0 (83.3) 12.5 (73.8) 2.0 (92.0) 3.4 (72.4) 10.6 (79.1)
Email physician’s office 1.9 (63.1) 3.1 (76.6) 5.0 (73.3) 1.3 (63.8) 4.0 (56.0) 0.0 (65.5) 2.7 (68.4)
Schedule own appointments 1.9 (69.2) 3.0 (72.7) 1.7 (75.0) 0.0 (63.8) 2.0 (52.0) 0.0 (62.1) 1.5 (66.5)
Maintain an on-line medical record 0.0 (75.5) 1.5 (63.1) 1.7 (73.3) 0.0 (58.8) 0.0 (58.8) 0.0 (58.6) 0.6 (64.7)
Interact with HMO/insurance company 2.0 (66.7) 1.5 (66.2) 0.0 (60.0) 1.3 (53.8) 0.0 (50.0) 3.6 (35.7) 1.2 (57.2)
Purchase medications/supplies 1.9 (48.1) 1.5 (52.3) 1.7 (51.7) 1.3 (43.8) 2.0 (50.0) 0.0 (21.4) 1.5 (46.6)

Fig. 6. Percentage of patients who believe that there is some or no
security of transactions on the Internet.
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transactions are secure. There are equivalent percentages of
patients (approximately 20%), who feel that either the In-
ternet information is trustworthy, secure, and private, to
those who feel it is not. Age differences also appear in
patient attitudes regarding privacy and security. Although
there is no significance difference in the various age groups
regarding the reliability of medical information on the In-
ternet, there were significant differences in the age groups
for the ability of the Internet to maintain privacy of personal
information and security of Internet transactions. Not sur-
prisingly, younger people have grown up with computer and
Internet technology and have more confidence in Internet
technology.

In addition to patient concerns, a recent report by the
National Academy of Sciences [11] highlights many of the
concerns and reservations of healthcare providers in the
transformation to online healthcare. As a group, physicians
feel that the infrastructure for network communications on
the Internet must be made more secure and reliable, as well
as providing certain guaranteed levels of performance. In
addition, the federal government must resolve public policy
issues regarding privacy and security standards for personal
information, liability, and reimbursement standards in the
practice of Internet healthcare.

Other barriers for the adoption of the Internet in health-
care includes the lack of access to the Internet among the
socioeconomic poor, and differences in the educational
level of patients. Internet surveys show that web users are
wealthier and more educated than their peers. For example,
the 44% of U.S. households with incomes greater than
$50,000 make up 66% of Internet users. The 48% of Ameri-
cans with at least a college-level education make up 75% of
Internet users [7].

There are several limitations of this study. First, in con-
trast to a general population of patients, this private-
practice, orthopaedic-patient population may represent a
more economically affluent selected group. All of these
patients were insured by Medicare, HMO, or private insur-
ance. The economic profile of this patient population is
reflected in that 61.1% of the patients own computers com-
pared to the national average of 52% [12]. In addition, many
adult orthopaedic patients have led healthy and active lif-
estyles without severe chronic medical conditions such as
diabetes, cancer, and cardiopulmonary disease. For this rea-
son, it may not be possible to extrapolate the findings from
our survey to the entire spectrum of patients in the United
States. A similar survey among patients afflicted with
chronic medical conditions would provide a useful compari-
son.

Conclusion

The results of our survey in a population of orthopaedic
patients reveal that over half of the patients use the Internet.
Patients are increasingly reliant on the Internet for medical
information. They are becoming better educated by the In-
ternet and are demanding better quality and access to health-
care. Patient education, the potential for economic savings,
and improvement of quality care will continue to drive the
adoption of Internet technology in the healthcare industry.
The further spread of the Internet into healthcare is likely
inevitable. As providers of care, physicians must be familiar
with current Internet technologies. A recent AMA survey
indicates that up to 27% of physicians have built Web sites
to promote their practices and make patient education avail-
able on their Web sites [12]. Those physicians unwilling to
accept and adopt the Internet may face the risk of losing
market share by other more Internet-savvy providers and
commercial Internet companies. More importantly, physi-
cian acceptance and leadership are essential to address criti-
cal issues such as quality, reliability, privacy, and security
of medical and personal information and to shape the future
of the Internet healthcare industry.
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