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ABSTRACT

Introduction: Internet has become an increasingly popular source of reference for patients to learn about their medical
problems. It is easily accessible, and a large number of uncensored information is available online written from various
sources and perspectives. However, the role of internet and its impact on patient’s care and understanding of the disease
remains unclear. The purpose of this study is to evaluate the role and effect of internet use for patients seeking consulta-
tion for hip and knee arthritis. More specifically, the relationship between patient’s education level, internet use, mo-
tives for doing background readings, perception of internet information, and reactions to the available information will
be studied. Method: Patients seeking orthopaedic consultation for knee or hip arthritis at the Toronto Western Hospital
were identified and invited to fill out a questionnaire on their first visit. The questionnaire was designed to assess the
patients’ pre-consultation reading habits, their use of internet, and their reaction to what they have read on the internet.
The questionnaire also included questions about the respondent’s background. Results: In comparing patients holding
college/university degree (CU) with patients having no college/university education (NoCU), the CU group were asso-
ciated with increased internet use (CU vs. NoCU: 71.0% vs. 48.3%; p < 0.01) and background reading (CU vs. NoCU:
82.2% vs. 17.8%; p < 0.001) prior to consultation; fewer incidence of anxiety following internet use (CU vs. NoCU:
29.9% vs. 53.6%; p < 0.05); and higher rates of decisions influenced by internet use (CU vs. NoCU: 20.8% vs. 3.6%, p
< 0.05). Internet users demonstrated a higher confidence in gathering and understanding medical information (Internet
users vs. non-internet users: 6.59 £ 2.05 vs. 5.03 £ 2.78; p < 0.001) and rated the accuracy of information on internet at
7.18 £ 2.01 (max = 10). Conclusion: Internet use can influence patient’s treatment decision, anxiety level, and under-
standing of their disease. Caregivers must recognize the growing trend of internet use and should counsel and educate
their patients appropriately based on what they have read to help them accurately appreciate the nature of their disease.
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1. Introduction Of the controllable factors, patient confidence and
education regarding the procedure have been shown to
have a direct correlation to improved outcomes [7]. Pre-
vious research has shown that patients who are provided
with appropriate information preoperatively regarding
the surgery, anticipated recovery, and potential discharge
dates have decreased stress and anxiety [7]. Furthermore,
patient’s receiving accurate information prior to surgery

augment their ability to manage their own care, attenuate

The anticipation of an operation can cause patients and
their family to experience undue stress and anxiety. Pre-
vious reports indicate that up to 60% of patients under-
going elective procedures will experience some form of
anxiety prior to surgery [1]. Patient anxiety is an impor-
tant consideration as it directly influences the course of
their treatment [2-4]. Moreover, preoperative anxiety has

been shown to contribute directly to surgical outcomes
[5,6]. Elevated levels of anxiety and stress have been
shown to increase post-operative pain, lengthen hospital
stays, prolong patient recovery time and attenuate ad-
herence to hospital discharge regimes [6]. To further
complicate matters, patients who continue to be anxious
post-operatively have a higher incidence of post-opera-
tive complications and return hospital visits [6].
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recovery time and improve adherence to hospital dis-
charge plans [6,7]. Thus, patient education leading to
decreased stress preoperatively could have significant
benefits on patient outcomes.

In an ideal practice, patients are educated by their phy-
sicians on the nature of their disease and the risks and
benefits of the available treatments. However, with in-
creasing demand of orthopaedic surgeons by the com-
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munity and the large number of patients that are seen in a
clinic, time is not always afforded to patients to appro-
priately educate them on their disease or even to answer
their questions. Most of the time, the onus of patient
education rests upon the patient themselves. The motive-
tion for patient to understand their own disease is fac-
tored by the ease of resource accessibility, the complex-
ity of the language used by the available resources, and
the patients’ perception of the severity of their ailment.
Based on these factors, it is not hard to imagine the dif-
ference in patient’s motivation to learn will vary between
different patient demographics, for example, age or edu-
cation level.

The educational material available to patients is almost
limitless with the advent of the Internet. The Internet is
able to provide patients with easy access to information
regarding any condition. Whereas patients were once
required to seek advice from a healthcare professional
they are now able to access a plethora of information
without leaving the house. The fact that the Internet is
devoid of all informational boundaries however compli-
cates matters, as the information patients receive is not
regulated. For example, a common patient complaint is
hip or knee arthritis and while many reputable and peer-
reviewed orthopedic websites exist, there are just as
many non-reviewed sites providing misleading and false
information. Consequently, while the Internet is meant to
help educate individuals, its impact on patient care re-
mains unclear. Other studies have attempted to evaluate
the accuracy of internet for patients in various other sur-
gical specialties. All have concluded that the internet is
not a dependable source of accurate information for pa-
tients, to improve our understanding the effects of Inter-
net on patients, it is needed, first, to identify factors con-
tributing to avoid misleading information and appropriate
one. One of such factor is educational background of the
patient. It has been wildly acknowledged that educational
background facilitate treatment outcome [19]. However,
it remain unclear whether a certain educational back-
ground is necessary to filter through the useless informa-
tion to find appropriate resources the actual effect this
information has on patients remained largely unstudied
[8-11]. The purpose of this investigation is thus to assess
the role of the Internet for patients seeking consultation
for hip and knee arthritis and to assess their feelings of
stress and anxiety regarding this information. Further-
more, this study will assess the difference in internet use
and the patients’ reaction to what they have read across
different education level.

2. Materials and Methods

Between the periods of February 2009 to October 2009,
patients who were seen in the Toronto Western Hospital
Orthopaedic clinics for either a hip or knee arthritis con-
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sults were invited to complete a questionnaire regarding
their use of the internet for their current hip or knee
problem. The surveys were filled out anonymously, and
study subjects who were over 18 years old, read, write
and understand English with no prior history of any or-
thopaedic consultations were invited into the study.
Among the 201 patients who agreed to participate in the
study, 165 surveys were completed and returned.

The first component of the survey helped determined
patient’s highest education level, and this was separated
into elementary school, middle school, secondary school,
post-secondary certification, college, university, and gra-
duate school. For the purpose of this study, patients were
categorized under higher education level (college, uni-
versity or graduate school), or less than college education
(elementary, middle, secondary, or certification school).

The second question of the survey questioned the pa-
tients of their background reading habit prior to their visit
and the type of reading materials they used. The response
formats were in the form described below;

Regarding the background reading on the condition
prior to clinic visit.

YES or NO

If “yes’ list of the items utilized.

Internet, Magazines, Pampbhlets, TV, Film, Newspaper
and Other sources.

Additionally, patients were asked to assess the infor-
mation they have gained from the internet using a 10
point Likert scale on accuracy, appropriateness, reliabil-
ity, clarity, and ease of finding information.

The response formats were in the form described be-
low;

Regarding assessment of information received from
the internet.

Accuracy 1-10with 1 as LEAST and 10 as MOST
Appropriateness 1-10
Reliability 1-10
Clarity 1-10

Ease of Finding
Information

For patients that did not use the internet as a source of
background reading, they were asked in a separate ques-
tion for their reasons of not using the internet. They were
asked to choose from one of the following choices: 1) No
computer access; 2) no internet access; 3) lack of knowl-
edge with the use of the internet; 4) did not know such
medical information were available on the internet; 5)
cost; 6) prefer to get information from the doctor.

Regarding the Reason for not using internet.

The response formats were in the form described be-
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low;
A blank space for placing a check mark in front of the
6 choices provided.

No computer access
No internet access
Don’t know anything about internet
Didn’t know could get such information on internet
Too expensive

Prefer to get information from doctor

Regarding the patients that have used the internet, de-
scription of their motivation was obtained by the patients
placing a check mark in front of the area of their curios-
ity.

The topics of interest were.

1 General information about arthritis

2 Treatment options[surgical vs no surgical]

3 Ways to cope with it

4 Recovery period after surgery and time needed to return to
normal level of activity

5 Complications of Surgery

6 Looking for Chat rooms/discussion groups/on-line support

groups
7 Others[to explain]

For patients that have used the internet, they were
asked to describe their motivation to use internet for
background reading. Patients were also inquired regard-
ing their reactions to what they have read online in a se-
ries of “yes” and “no” type of questions which include: 1)
increased confusion; 2) more hopeful; 3) more anxious; 4)
discussed with doctor about what they have read on the
internet; 5) influence on treatment decisions; 6) learned
of new treatments; 7) learned of clinical trials.

When patients were asked to rate their confidence
level in gathering and understanding medical information
prior to their consult on a scale of 1 to 10, internet users
were found to be more confident (6.59 + 2.05) than non-
internet users (5.03 £ 2.78) (p < 0.001).

Finally, the patients were asked about how much in-
formation they desired about their condition. They were
asked to choose from one of the following three choices:
1) | want only the information needed to take care of
myself properly; 2) | want additional information only if
it is good news; 3) | want as much information as possi-
ble, good or bad.

2.1. Data Analysis

The Student t test was used to assess for statistical sig-
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nificance in patient’s confidence in gathering and under-
standing medical information between the two groups of
education levels. A chi-square test was utilized to meas-
ure significant difference in patient’s background reading,
internet use, and their reactions to what they have read on
the internet based on their education levels. In cases
where an expected frequency of an occurrence totaled
less than 10, a Fisher-exact test was employed to deter-
mine the exact probability. The minimum requirement
for statistical difference to be considered significant was
setat p <0.05.

3. Results

Of the 201 patients invited to participate in the study, 165
(82%) of them completed and returned the survey. With
respect to the participants’ education level, 107 (64.8%)
of the patients held at least a college or university degree.

Participants were asked about background reading
prior to their first consultation in the survey, 121 (73.3%)
of the total participants have indicated that they have
read about their current condition of interest, and 105
(86.8%) patients who did background reading utilized the
internet as one of their primary resource. A summary of
patients’ background reading resources is provided in
Table 1. A total of 60 (36.4%) of the participants did not
use internet to do background reading prior to their visit.
There was a difference in patients’ education level a-
mong those who did background reading and those who
used internet as a resource (Tables 2 and 3, respectively).
More specifically, a greater proportion of patients with
post-secondary education did prior readings (p < 0.001)
and utilized internet (p < 0.01) compared to those who do
not have a college or university degree.

Among the 105 internet users in this study, they were
asked the types of information they sought on the internet
(Table 4). 65 (61.9%) used the internet to get General
Information of the condition while 92 (87.6%) were more
interested in knowing the treatment options available. 71
(67.6%) obviously not wanting surgery as treatment

Table 1. Background reading sources (of those that did
background reading).

Source Total (%)
Internet 105 (86.8%)
Magazines 17 (14.0%)
Pamphlets 19 (15.7%)
vV 10 (8.3%)
Film 0 (0%)
Newspaper 11 (9.1%)
Others 26 (21.5%)
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Table 2. Patient education level in background reading.
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Table 5. Reasons for information search on internet.

. With background No background Reasons Total (%)
Education reading reading Total
] To understand the disease better 86 (81.9%)
Ec'eer:;ffrl‘;g 33 (56.9%) 25 (43.1%) 58
To investigate treatment options 86 (81.9%)
College or 88 (82.29 9 (17.89 0
higher (82.2%) 19 (17.8%) 107 To help in coping with the disease 57 (54.3%)
Total 121 44 165 Others 13 (12.4%)
Table 3. Patient education level in internet users. Table 6. Information Rating.
Education Internet use No internet use Total Rating Average (+SD)
Elementary- Accuracy 7.18 (¢2.01)
Certificate 28 (50.0%) 30 (50.0%) 58
Appropriateness 7.11 (¥2.06)
College or higher 77 (71.0%) 30 (29.0%) 107
Reliability 6.78 (¥2.12)
Total 105 60 165
Clarity 6.94 (£1.99)
Table 4. Type of information interested by internet users. Ease of finding 7.60 (+2.26)

Type of information Total (%)

General information 65 (61.9%)

Treatment options 92 (87.6%)
Ways to cope with it 71 (67.6%)
Recovery period after surgery 60 (57.1%)
Complications of surgery 56 (53.3%)
Chatrooms/discussions groups/online groups 3 (2.9%)

Other 7 (6.7%)

wanted to know the ways to cope with it. Those inter-
ested in the surgical option 60 (57.1%) were interested in
the Recovery period after surgery, 56 (53.3%) in the
complications of the surgery and finally 3 (2.9%) and
Other 7 (6.7%) were interested in discussions in Chat
rooms and on-line Arthroplasty Forums. (Table 5) shows
the reasons for information search on the internet. In this
group, 86 (81.9%) internet users used the internet to learn
about the disease and to investigate the various treatment
options. 57 (54.3%) search for options to help coping
with the disease and 13 (12.4%) for other reasons. Inter-
net users were also asked to rate on a scale of 1 to 10
their perception on the internet’s information based on its
accuracy, appropriateness, reliability, clarity, and ease of
search (Table 6).

Internet users were then asked to describe their reac-
tions to what they have read on the internet (Table 7).
Overall, 22 (21.0%) users had increased confusion, 33
(31.4%) users had increased anxiety, and 34 (32.4%)
found themselves more hopeful following background
reading on the internet. Additionally, 20 (19.0%) patients
in this category indicated that their reading on the inter-
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Table 7. Patients’ reactions following internet use.

Total (%)

Increased confusion 22 (21.0%)

More anxious 33 (31.4%)
More hopeful 34 (32.4%)
Discussed with doctor about internet information 30 (28.6%)
Internet influenced decision 20 (19.0%)
Learned of new treatments 38 (36.2%)

Learned of clinical trials 18 (17.1%)

net has influenced their decision on the treatment, and
only 30 (28.6%) patients discussed with their doctor re-
garding what they have read on the internet. In compare-
ing the two groups of patients based on their education
level, patients without a post-secondary school degree
had a slightly higher percentage of increased confusion
and gained more hope after reading the internet, and had
a smaller percentage of individuals who discussed what
they have read with their doctors; however, these differ-
ences were not statistically significant (Table 8). Con-
versely, post-secondary graduates were more likely to be
influenced in their treatment decision based on what they
have read on the internet when compared to patients with
lower educations (p < 0.05) (Table 8). More importantly,
anxiety following internet reading was greater in re-
spondents with no college or university education than
those with a degree (p < 0.05).

Among the 60 non-internet users, they were asked for
their reason not to use the internet (Table 9). Forty-three
(71.7%) of the non-internet users preferred to receive
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their information directly from their physician, and none
of them attributed their lack of internet use to the high
cost of computer or internet access.

When the 165 patients were asked about who the deci-
sion maker should be in a doctor-patient relationship, 40
(24.2%) responded doctors only, 114 (69.1%) responded
both doctor and patient, and 11 (6.7%) responded pa-
tients only. Finally, participants were also asked about
how much information they would like to know about
their condition (Table 10), and 135 (81.5%) of the re-
spondents indicated that they would like to know as
much information as possible, good or bad.

4. Discussion

As of December 2009, over 250 million (76.2%) North
Americans are internet users and 26.6% of the world’s
population has access to the internet [13]. The number of
internet users continues to grow on a yearly basis, and
with over 1.8 billion internet users around the world [13],
the amount of information that are shared on the world
wide web are enormous. In this study, 63.6% of the par-
ticipants have indicated they have used the internet to

Table 8. Patients’ reaction and education levels.

College or
higher

16 (20.8%)

Elementary-Certificate

Increased confusion 6 (21.4%)

More anxious 15 (53.6%) 23 (29.9%)

More hopeful 11 (32.4%) 23 (67.6%)

Internet influenced

0,
decision 1(3.6%)

16 (20.8%)

Table 9. Reasons for not using internet.

Reasons Total (%)
No computer access 7 (11.7%)
No internet access 2 (3.3%)
Didn’t know anything about internet 9 (15.0%)

Didn’t know could get such information on internet 10 (16.7%)

Too expensive 0 (0%)

Prefer to get information from doctor 43 (71.7%)

Table 10. Desired information.

Total (%)
| want only the information needed to take care of 28 (17.0%)
myself properly
| want additional information only if it is good news 2 (1.2%)
I want as much information as possible, good or bad 135
P 8 (81.8%)
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learn more about their current arthritis. While there are
many quality academic or organizational websites that
are geared towards patient education, it is difficult for
patients with no experience in retrieving medical infor-
mation gather all the accurate facts in their condition.
With free uncontrolled sharing of information on the web,
patients can easily be presented with misleading or inac-
curate information on the internet. Although we can not-
forbid patients from learning about their disease on the
internet, we can try to understand the effect internet
reading can have on patients.

The internet has become the most popular forum to do
background reading for patients enrolled in our study,
and this finding is consistent with other studies that have
looked at patients’ internet use [10,14,15]. Of the 121
patients that have done background reading, 86.8% of the
participants have relied on the internet. We have also
demonstrated that patients with post-secondary education
were more likely to do background reading and to use the
internet when compared to those with no post-secondary
degrees. Lower socioeconomic status and education has
been attributed to more patient co-morbidities [18,19],
and although a limitation of this study is that we were not
able to examine the reliability and validity of the mea-
sures, the trend we have demonstrated here shows that
those with higher level of education are more proactive
in caring for their own ailments, have the means to ac-
cess internet resource for reading, and more willing to
learn about the cause and treatments of their disease.

More interestingly, different education levels may re-
sult in different reactions from the patients. Although
education level was not a factor in causing confusion
following internet reading, individuals with no post-
seconddary degrees were shown to have more anxiety
after reading when compared to their counterpart. This
may be due to the difficulty that the patients in this cate-
gory have in understanding the medical information on
the internet. Additionally, a higher proportion of patients
with post-secondary education have their made their
treatment decisions based on what they have read on the
web prior to their consultations. Although the trend de-
monstrated in this study shows that internet reading has
generally helped individuals with higher education with
patient anxiety, internet reading may actually be harmful
for this group of individuals. Some internet sites are
more persuasive than others, and thus, becomes a poten-
tially dangerous resource that can influence patients
negatively. If an internet site wrongfully changes the
patient’s perception of their condition and treatments, it
becomes harder for the physicians to convince the pa-
tients to consider and accept alternative treatments.
Nothing is worst than denying a patient with no indica-
tions of an operative treatment when they are insistent
that this is the only management they are seeking.

We have shown that internet users have a higher de-
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gree comfort and confidence in searching for medical
information compared to non-internet users. However,
we must be cautious with their comfort, as this is the
patients’ own perception of confidence, and it is difficult
to determine whether a higher level of confidence trans-
lates into the ability to search for the most accurate web-
sites or the ability to discern between two websites of
different qualities.

Anrthritis is a condition which affects mostly patients
over 50 years of age—an age group in which internet and
computer access was not readily accessible when they
were growing up. With the increase spread of internet
use around the world, the number of patients that will
become reliant on the internet to learn about their disease
will only increase. Our study looked at a cross-section of
the current use and response to internet as a source of
background reading for patients. The use of internet by
patients will very much be different and unpredictable
even a year from now. Practitioner must not be oblivious
to the fact that their patients will now seek their informa-
tion on the web in addition to their consultation.

Many studies have suggested creating guidelines when
constructing a medical website to ensure the medical
information is evidence-based and bias free [11,16,17].
This is an ideal solution, however difficult to enforce.
We tend overlook the importance of educating the pa-
tients and anticipating the reactions that the patient will
have from reading both the facts and the myths that lies
within the net. In our study, 81.8% of the patients wanted
to know every detail, good or bad, regarding their condi-
tion, and 71.7% of non-internet users prefer to get their
medical information from their doctors. It is not enough
to just advise patients to stay away from reading the in-
formation on the internet. Practitioners must properly
provide resources and take the time to educate their pa-
tients and clarify questions that arises during the consul-
tation.

In summary, the rapid expansion of internet use by pa-
tients is inevitable, and physicians must embrace their
practice by effectively incorporating the use of this in-
formation to improve patient outcomes. This would mean
identifying concerns that patients have from their reading,
recognizing the difference in patients’ reactions and re-
sponse to internet information across the various domains
of patients’ demographics, and proactively providing
patients with educational resources that can help them
make smart and informed decisions.
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