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Abstract

Aim: Using educational websites can be effective in enhancing the
health-related knowledge of patients suffering from osteoarthritis. This
study aimed to design and evaluate an educational website to improve
the awareness of patients with osteoarthritis.

Method: This is a descriptive-applied study. Having reviewed valid
scientific articles retrieved from Medline (through PubMed), Scopus, and
Google Scholar databases, the contents required for the website were
identified and classified. Then, the scientific content extracted from the
articles was evaluated by general physicians and Ph.D. of physical
medicine and rehabilitation. Different sections of the website were
designed by "Google sites," and the content was published. In the last
stage of the research, the osteoarthritis educational website was
evaluated by students of medicine and health information technology in
terms of technical performance by a standard questionnaire.

Results: In this study, an educational website was designed to educate
patients with osteoarthritis. Users can log in to the website and learn
about symptoms, consequences, predisposing factors, pain relief exercises,
nutritional information, and self-care programs. The content provided on
the website includes three main sections of general disease information,
clinical information, and disease self-care information, which physicians
evaluated in the first phase. According to the content evaluation results
extracted from the studies and the questionnaire's analysis, the designed
website had a good quality. The average scores of the questions related to
website usability, screen capabilities, terminology and information,
learning ability, and overall website capability were 7.79, 8.15, 8.4, 8.08,
and 8.03, respectively, which were ata "good" level.

Conclusion: At the end of this research, an educational website for
osteoarthritis was created. Patients can access the site via the link and
symptoms,
predisposing factors, exercises to reduce pain, self-care, and nutritional
information.
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hronic disease is an increasing challenge for the health and

social system, and it accounts for more than 80% of primary

care and 70% of medical emergencies. Chronic disease
management can play an essential role in improving health and
increasing patients' quality of life (1). Bone and joint diseases are
among chronic diseases. Osteoarthritis is one of the most common
diseases of the musculoskeletal system, which is more common in
the population over 65 years; so that the prevalence of this disease
is estimated to be about 70% in this age group (2).
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In 2030, 70 million people are estimated to
be at risk of osteoarthritis due to aging in the
United States. In osteoarthritis, articular
cartilage, subcutaneous bone, and synovial
membrane disappear as the disease progresses,
causing pain and swelling, and in some cases,
limitation of movement and locking of the
joints (3).

It is estimated that people with osteoarthritis
see a physician eight times a year on average.
Hence, out of 10 patients over the age of 35
referred to medical centers with complaints of
knee, back, and neck pain, nine of them have
osteoarthritis. Since this disease imposes a
great medical, psychological, economic, and
social cost on society (4), and with the
significant development of information and
communication technology and its many
benefits in various fields of health, using various
technologies has become more common in this
field. The use of advanced educational and
information-based technologies by patients
reduces the cost of care and prevention of
disease recurrence. One way of controlling
chronic diseases such as osteoarthritis and
preventing its complications is to change and
modify the lifestyle, in which education plays a
significant role (3). New technologies have a
great role in controlling chronic diseases, one of
which is using websites.

Previous studies in this field show that using
educational platforms such as websites,
applications, and e-learning packages has made
a significant difference in people's awareness in
the community about osteoarthritis, which
shows the positive effect of educational
technologies to prevent such diseases (5-7).
Therefore, the use of technological approaches
is recommended in hospitals to train patients.
Another study has shown that e-learning
platforms can improve the behavioral aspects of
health and disease management outcomes (8).

Although mobile applications have been
designed to educate osteoarthritis patients,

these applications have weaknesses compared
to the website. The websites can be compatible
with every platform (I0S, Android, and
Windows). supporting and
maintenance of websites is easy. Thus,
considering the negative consequences of
osteoarthritis for the

However,

community and
individuals and taking into account the
important role of self-care in improving the
lives of people with osteoarthritis, we designed
an educational website for osteoarthritis in this
study. After designing the website, the usability
of this website was evaluated via a standard
questionnaire by some students to identify and
correct possible problems.

Method

This descriptive-applied study was conducted in
three main phases as follows.

Phase 1: Determination and evaluation of
the website's content by narrative review

At this phase, a search was carried out in
Medline (through PubMed), Scopus, and Google
Scholar databases with these keywords,
"Osteoarthritis, Website" and "Education,” to
select the relevant articles. A total of 54 articles
remained after the removal of duplicates.

The type of article in the advanced search
was selected, and the search was limited to
articles published in 2010-2019. Also, one of the
conditions for selecting articles was the
availability of their full texts because the
desired indicators could be extracted just by
studying their full texts. All articles that
designed educational platforms such as
websites for educating osteoarthritis patients
were accepted for this study. About 27
scientifically valid articles on osteoarthritis
were studied, various topics related to this
disease were classified, and each section's
required content was summarized. After
extracting the content of the website, it was
evaluated by physicians. A questionnaire was
also designed to separate the classified topics.
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The questionnaire (with 24 questions) had
four main parts; the first part was related to the
participants' information (4 questions), and the
other parts contained general information
about osteoarthritis (6 questions), clinical
information (10 questions), and self-care
information (4 questions). To analyze the
content of the website for each level, one to five
values (very good = 5 to very poor = 1) were
considered, and then for each question, we
calculated the average score
Subsequently, according to the obtained value,
we determined the quality level of each part. If
the content is on two levels, "good" and "very
good," no change in the relevant section will be
considered. If it is at a medium level, according
to the feedback received from evaluators, the
necessary changes will be applied for
improvement, and if it is at a "poor" and "very
poor” level, the desired section will be removed.
The content validity of the questionnaire was
confirmed by 15 experts in the field of medical
sciences as follows:

received.

To evaluate  the content  validity
quantitatively, the Content Validity Ratio (CVR)
and Content Validity Index (CVI) have been
used. The panel comprised of 15 experts in
rheumatology, internal medicine, and medical
informatics were asked to review and complete
a checklist that included 47 questions that have
three options including “necessary”, “useful but
not necessary’, and “not necessary”. In
calculating the CVR of the designed
questionnaire, 26 questions that did not have an
acceptable content validity ratio were removed.
The content validity index (CVI) was calculated

based on the formula (CVI =%) for all

questions, and its value was calculated at 90%.
The reliability of the questionnaire was
measured by SPSS software using Cronbach's
alpha (0.898). To collect data, in the first phase
of the study (evaluating the website's content),
the questionnaire designed by Google sites
along with the website's link was sent to an
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expert with a Ph.D. in physical medicine and
rehabilitation and general practitioners via
email and internet messengers. Finally, 14
general practitioners and a Ph.D. in physical
medicine and rehabilitation entered the study.
The study site was the Tehran University of
Medical Sciences hospitals, using the
convenience sampling method.

Phase 2: Website design

In this phase, we investigated instructional
videos to gain sufficient knowledge on Google
website design tools. We also reviewed studies
on website design to get acquainted with the
study's various dimensions and determined the
website framework and its components. Finally,
an osteoarthritis educational website was
designed, and the Google platform research
environment was used to design the
educational website (sites.google.com).

Phase 3: Website usability evaluation

To evaluate the usability of the website, the
standard questionnaire of user's interface
satisfaction (QUISE) (9) was used. The validity
of the Persian version of this questionnaire
has been confirmed according to available
studies (10, 11). Also, the reliability of this
questionnaire has been confirmed in previous
studies with Cronbach's alpha coefficient of 0.76
(11, 12).

The questionnaire has six parts. A) is related
to information of the person completing the
questionnaire, B) is related to the general
function of the program, C) is related to the
screen capabilities, D) 1is related to the
terminology and information of the program, E)
is related to the learning capability of the
program, and F) is related to the overall
capabilities of the program. Each question had
an answer with a score of 0 to 9. Scores of 0 to 3
were classified as weak, 3.1 to 6 as
intermediate, and 6.1 to 9 as good. The website,
along with the questionnaire, was given to 15
students of medicine and health information
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technology (HIT) to identify and evaluate its
problems. The research sample was chosen
from Tehran University of Medical Sciences
students selected by convenience sampling
method.

11

Results
1. Website content

Figure 1 shows the main content of the
designed educational website. As observed, the
website has five main sections.

Predisposing N
Radiography MRI factors St
; /| S S Symptoms/
Physical examination Patient history consequences
Vibro arthrography ‘ Diagnosis ‘ ‘ Osteoarthritis ‘
Website Content ) _
Treatment Therapeutic exercise
Drugs Other measures Self-care program
Physiotherapy Surgery

Figure 1: The mind map of website content

2. Evaluating the content of different
sections of the osteoarthritis educational
website by physicians

In this phase, the content extracted from the
reviewed studies and the questionnaire results,
which included general disease information,
clinical information, and self-care information.
Finally, all of the contents were evaluated by

physicians. The characteristics of the
participants, including the age and level of
education, are given in Table 1. According to the
mean scores reported in Figure 2, the mean
scores for general osteoarthritis information,
clinical information, and osteoarthritis self-care
information were 4.02, 4.06, and 3.85,
respectively, rated at a good level and optimal
quality.

Table 1: Characteristics of people participating in website content evaluation

Variable Number Frequency (%)
20-30 8(57.1%)
P 30-40 2 (14.3%)
40-50 3(21.5%)
+50 1(7.1%)
oo o deges General practitioner 12 (87.5%)
Ph.D. of physical medicine and rehabilitation 2 (14.4%)
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4.2

S

Average scores

General information about
osteoarthritis

Clinical information

Educational Website for Osteoarthritis

4.1

39

3.8

3.7
3.6

3.5

Osteoarthritis self-
management

Website content

Figure 2: Average scores obtained by the physicians evaluating the website’s content

After evaluating the content of the website by
physicians, the website was designed by Google
sites. The followings are some pages of the
osteoarthritis educational website. Figure 3

shows the predisposing factors of the disease,
Figure 4 presents the and
consequences, and Figure 5 shows an example
of therapeutic exercise.

symptoms

osteoarthritis

N Osteoarthriris

Predisposing factors for osteoarthritis

There are several factors that can contribute to the development of this

[Predisposing factor
Symptoms

Diagnosis

M Treatment
Excercises
Self-management
References

Contact us

li , and by identifying, correcting or eliminating them, the development
or progression of osteoarthritis can be prevented to some extent:

1- Age: Increasing age increases the prevalence of osteoarthritis.

2- Genetics

3- Obesity

4- Major joint blows

5- Excessive pressure on the joint (due to the type of job or exercise).6-
Congenital defects or joint developmental disorders

7- Previous infectious diseases of the joint

Figure 3: Osteoarthritis page/predisposing factors page

osteoarthritis

Symtomps

- Pain when using the affected joint (mechanical pain)

- Start-up pain (up to 15 minutes)

- Joint stiffness following immobility (less than 30 minutes)

- Decreased range of motion of the affected joint: Often accompanied by pain.
- Decreased ability to perform daily tasks

- Muscle weakness

- Mild symp of infl ion and fluid acc lati
- Decreased range of motion during the examination

- Looseness and joint instability

without joint warmth

Consequences

Physical disabilities and limitations in daily activities such as walking, climbing stairs, getting
up or sitting in a chair, getting in and out of the car

Figure 4: Osteoarthritis page/symptoms and consequences page

Applied Health Information Technology 2021; 2(2): 8-16
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osteoarthritis

M Osteoarthritis

Treatment

Self-managemen|

one leg balance
Exercises

References
Contact us

Stand at a table, and place
one hand on the support. Lift
one leg and balance on the
other for 10 seconds. As you
get stronger, you can use one
toe or completely stop
supporting your legs to
balance. Repeat for the other
side.

13

mini wall squats sit to stand

Stand with your head and
back against the wall.
Spread your legs
shoulder-width apart. Sit
squat slowly. In this
position, the knee angle is at
30 degrees. Return to
standing position. Repeat
the movement ten times.

Sit in a chair. Get up slowly and
sit down again without using your
arms. Focus on keeping your feet
shoulder-width apart and your
knees in front of your feet. Keep
your feet on your feet. If you need
help, use the armrests to lower
yourself. Repeat for 30 seconds.

Figure 5; Osteoarthritis exercise page

3. The performance evaluation of the
website

To evaluate the performance of the website
and measure user satisfaction, the website link
was given to participants to complete the
questionnaire related to usability status and
user satisfaction based on their experience in
working with the website. The age range of all
participants was between 20 and 30 years. Also,
13 participants were female (87%), and two

General functionality of the website

Website learning capability

7.7

were male (13%). In terms of education level,
12 of them were undergraduate students, and
three were doctoral students. As can be seen in
Figure 7, the mean scores of the second to sixth
parts of the questionnaire are between six and
nine, so it can be concluded that users evaluated
the usability, display capabilities, terminology
and information, learning capability, and the
overall capability of the website at the "good"
level.

8.03

8.08

e s

8315

7.79

7.8 7.9 8

Average

8.1 8.2 8.3 8.4 8.5

Figure 7: Results of website usability evaluation

= Website terminlogy and Information
g
=
Display capabilities
Use the website
7.4 7.5 7.6
Discussion

The present study was conducted to design and
evaluate an website  for
osteoarthritis to increase people's awareness
about this disease. In this study, the contents

educational

required for the website were first obtained
from valid scientific sources and then classified.
At this stage, a questionnaire was prepared to
evaluate

the website's content, and for

validation, it was given to general practitioners

Applied Health Information Technology 2021; 2(2): 8-16



14

and Ph.D. of physical medicine and
rehabilitation. After evaluating the content, the
website was designed by Google sites. In the last
stage, participants assessed the website's
usability. In each part, after analyzing the
questionnaires, the required changes were

applied to the website.

The general information part of the website
included a description of osteoarthritis and its
predisposing factors. In predisposing factors,
age, obesity, and nutrition with an average
score of more than 4 had a high priority, which
is consistent with the results of the LC Garbin
study. In this study, lifestyle, obesity, and
comorbidities were introduced as the main
causes of osteoarthritis (13).

In the clinical information part, the symptoms
and consequences of osteoarthritis and
diagnostic and treatment methods have been
presented. In the treatment methods, education
and nutrition with an average score of
higher than 4 had a high priority, which is
consistent with the results of a study by
Yildirnm et al. Accordingly, in this study,
education and nutrition were essential to
control osteoarthritis. In line with our study, it
includes a part to increase awareness of
therapeutic approaches to osteoarthritis (14).

In the self-care part, the definition and
purpose of self-care, the proposed program for
self-care of knee osteoarthritis with an average
score of more than 4, and osteoarthritis exercises
with an average of 3.76 had high priorities. It is
consistent with the study of Abadi, in which the
disease management and exercise activities to
reduce pain and prevent exacerbation of the
disease were used as educational content (15).
According to (16), patients welcomed the
presentation of osteoarthritis self-care strategies
by the software.

In the educational and managerial lifestyle
information part, educational information
includes symptoms, exercise, and diagnostic

Applied Health Information Technology 2021; 2(2): 8-16
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procedures; managerial lifestyle information
includes exercises that play an essential role in
reducing pain. Similarly, in a study by Delberg et
al. (17), patients can view educational
information in the form of a short video on
pelvic osteoarthritis control on the website.

The last stage was dedicated to evaluating the
website performance by users. After designing
the website, the website link was given to the
sample users to evaluate its performance
through a questionnaire. The results of this
evaluation showed that the performance of the
website was at a desirable level. According to
(18), a program designed to reduce pain in
patients with osteoarthritis has effectively
increased patient awareness, but access to this
program was not easy due to the limited use of
websites caused by poor internet connection.

In another study, a web-based self-care
website was designed and evaluated for
patients with type 2 diabetes. In this study, like
the website designed by our research team, the
initial website was given to users to be
evaluated, which they evaluated the website at a
good level (19). In line with our study, in a study
conducted by Marshall D et al. (20), disease
management and sports activities are presented
as educational content to reduce pain and
prevent exacerbation of the disease. However,
online treatment approaches and counseling are
more prominent in this study.

Conclusion

Osteoarthritis affects the quality of patients’ life.
Therefore, given the negative effects of this
disease influencing various aspects of society,
the importance of wusing websites and
educational/self-care programs for this kind of
disease is becoming more apparent. One of the
educational methods to increase patient
awareness about self-care is educational
websites, which is a good option to achieve this
goal due to the widespread use of the internet.
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In this study, we tried to develop an educational
website for osteoarthritis.

After extracting the website's content and
designing it, the students evaluated the website,
and possible problems were identified. The
results of this evaluation show the performance
of the website at a desirable level. Hence,
patients can access the website via the link and
receive
symptoms, consequences, predisposing factors,
pain relief methods, self-care, and nutritional
information.

educational information about
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