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Abstract
Objectives. The purpose of this study was designed and conducted so that the educational intervention
based on the theory of planned behavior be performed in order to promote preventive behaviors of knee
osteoarthritis in women over 40 living in, Fars, I.R.Iran

Methods. This research is a quasi-experimental study. The subjects of the study were 100 women over
the age of 40 who were under the coverage of Health Centers. The data collection tool was a
questionnaire TPB. The educational intervention program consisted of 8 training sessions on the
adoption of preventive behaviors from knee osteoarthritis based on the theory of planned behavior
(TPB). 

Results. There was a signi�cant difference between the experimental and control groups in terms of the
scores for attitude, subjective norms, perceived control behavior, intention and behavior before and after
the intervention. However, three months after the intervention, there was a signi�cant increase in each of
the constructs in the experimental, but there was no such a signi�cant difference in the control group.

Conclusion. With regard to the �ndings of this study, performing educational intervention based on
theories and changing behavior modes particularly the TPB aiming at reducing knee osteoarthritis can
lead to its morbidity reduction.

Background
Degenerative Joint Diseases (DJD) are of the most common rheumatic diseases in humans across the
world. The studies show that more than 40% of adults over the age of 70 have knee osteoarthritis (1).
These debilitating diseases are associated with a decreased quality of life, and now with increasing life
expectancy, we can expect the prevalence of these diseases to rise (2). Osteoarthritis is the commonest
type of arthritis and joint disease in humans (3). Cartilage wearing down or knee arthritis is amongst the
commonest degenerative disorders of the musculoskeletal system especially in the elderly leading to
physical disability and dependency in the patients (4&5). Osteoarthritis is a degenerative joint disease in
nature, which is referred to as progressive joint disease (6). Osteoarthritis is a slowly progressive disease
(7). It is more common among elderly and women (8). It is estimated that in adults, the most common
knee joint is osteoarthritis (41% compared to 30% arthritis in the hands and 19% arthritis in the hips) (9).
Due to pain and loss of mobility, the quadriceps muscle of people with osteoarthritis is subject to atrophy
and weakness (10). As osteoarthritis progresses, it results in wearing down of the cartilage, bone and
surrounding soft tissue (ligaments, capsule, tendon and muscle), and eventually causes deformity of
knee, laxity or ligament instability (10). The knee joint is considered to be the biggest joint in terms of
volume and articular surface; therefore, it is easily injured, and torn and exposed to tendon damage and
in�ammatory arthritis (11). Knee pain is very common and causes a large percentage of patients to refer
to doctors (12). Arthritis is amongst the prevalent diseases in both developed and developing countries
(13), including Iran (14). Based on the studies carried out in Iran, the prevalence of arthritis in urban and
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rural areas is 16.6% and 15.5% respectively (11). The prevalence of osteoarthritis of the knee was shown
to be 15.3% among people over the age of 15 (14). In a study conducted in Iran in 2009, the way people
sit was reported to be cross-legged and kneeling while climbing stairs and carrying a load did not
increase the risk of developing the disease (4). Overall, 9 out of 10 referred patients over the age of 30–35
complaining of knee, back and neck pain, are those suffering from osteoarthritis (3). At present, the
prevalence of the disease is on the rise and it is expected that this trend will continue with increasing life
expectancy and the prevalence of obesity (15).

The knee Joint consists of 3 articulatory bones: the shin bone (tibia), the thigh bone (femur), and the
kneecap (patella). The articular cartilage, the slippery substance, helps the bones of the knee to glide
smoothly across each other and have an essential role in performing daily activities as one can bend or
straighten his/her legs. In addition to these three bones, four other important tissues are involved in the
structure of the knee joint which are as follows: 1. Meniscus, 2. Ligaments, 3. synovium (synovial
membrane) 4. Articular capsule, (hard, �brous connective tissue surrounding articular surfaces of the
three above-mentioned bones, meniscus, ligaments, synovium). Any disease or injury to each of the
above-mentioned tissues, comprising the structure of the knee joint, causes pain and knee problems. Lots
of knee pain cases are induced by lesions and the problems of knee elements and its surrounding tissues
which should be diagnostically differentiated from the internal causes of knee joint pain (16).
Osteoarthritis is divided into two types: primary and secondary. Primary osteoarthritis in which the
process of cartilage degeneration and destruction occurs without any previous underlying background
has no speci�ed cause. It tends to develop in people over the age of 40 in a slow progression and in
several joints which is caused by normal or abnormal repetitive stress on the weakened joints leading to
joint pain and swelling. Secondary osteoarthritis follows a previous disease and underlying bone injuries.
Conditions that lead to secondary osteoarthritis include fractures, arthritis, infections, rheumatoid
arthritis, tumors, congenital abnormalities and metabolic diseases (3). Except for cartilage tissue having
no blood vessels and nerves, any damage or injury to each of four tissues comprising the knee joint
causes knee pain. Loss of cartilage alone does not directly cause a pain, but as the degenerated tissue is
replaced by ossi�cation and tiny crevasses of cartilage are released in the joint space, the synovial
membrane is stimulated, thereby it both causes the pain and increases the water content of the cartilage
giving rise to swelling and the pain in the knee joint. In an adult, the normal volume of knee joint �uid is
up to 2 ml; however, it may reach up to 150 to 200 cc in abnormal conditions. Increased water content of
the cartilage and the swelling in the knee by itself is not a disease, but like a pain, it is considered to be a
symptom of a disease (12). The most common cause of chronic knee pain is impacts _stresses or
chronic strain. In general, knee pain can be treated by taking care of the knee and keeping it relatively
motionless for 3 weeks to 3 months. The most reliable guide in the treatment course is the symptom of
pain. The knee must be in a position or be at an angle in the range of motion so that it can serve its
function causing no pain and without taking any medication. If the state of not feeling pain in the knee
lasts (in different cases, it ranges from 3 weeks to 3 months), the knee pain will be relieved. If the knee
pain is not relieved through this method, it is necessary to take diagnostic and professional treatment
measures (17). At present, osteoarthritis is the fourth leading cause of 'years lived with disability'
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(accounting for approximately 3% of total YLDs) (18). Osteoarthritis is a major cause of malfunction and
has a great impact on people's lives, including mobility, independence and daily activities leading to
limited recreational, sports and occupational activities. The knee joint is the commonest site of
musculoskeletal pain in Iran (3). Osteoarthritis seems to be caused by such known risk factors as obesity,
age, female gender, weight, body mass index (BMI), post menopause, genovarum, incorrect habits
(carrying heavy loads repeatedly, cross-legged sitting or sitting in kneeling position, Iranian
(squatting)toilet habit of emptying the bowels) ; however, level of education is considered as a protective
factor (14). The researchers' evidence and experience are indicative of patients' frequent referral to
doctors and imposing heavy costs on their families (19) which, as a public health issue, is of great
importance as the communities get older (11). Preventive interventions play a signi�cant role on the
reduction and progression of the disease because it not only has an impact on the patients' lifestyle but it
also reduces the associated economic burden imposed on the families and community. The preventive
approaches should focus on modi�able risk factors. Arthritis is also more common in women than men
(1). Yoshimura study (20) showed that women were more affected by knee osteoarthritis than men. In the
study by Zeng (21), it was claimed that 'the prevalence of knee osteoarthritis was signi�cantly higher in
women than in men with a tendency of increase with age. The prevalence was increased more obviously
in women after 40 years old and in men after 45 years old'. Health experts believe that a core component
of the management of osteoarthritis is lifestyle modi�cation –i.e., making a change in wrong behaviors
and following healthy behaviors in the long run (22). Osteoarthritis can be prevented and its severity and
associated symptoms can be decreased through making lifestyle changes, treating genu varum
deformity before the advent of arthritis and reducing weight in obese patients (1). Therefore, the
prevalence rate of osteoarthritis, its complications and due challenges can be reduced by adopting an
appropriate and healthy lifestyle (23). The best strategy for reducing the burden of the disease is
preventive interventions (primary and secondary) because it reduces the economic burden on society and
the family (24). To achieve the educational goals and to implement educational programs in order to
improve the program, it is important to choose an appropriate health model (25). Using the most
appropriate theory signi�cantly increases the chances of effective health education works and health
promotion and it will help the program designers correctly understand the factors affecting environmental
and health behaviors and select an appropriate target group for interventions, development of strategies
and educational materials so that the interventions become more successful and more economical in
terms of time and cost-effectiveness (26). One of the theories used to predict the behavior is the theory of
planned behavior (TPB) which predicts an individual's intention to engage in a behavior at a speci�c time
and place. According to this theory, the most important component of a human action is their intention
which is guided by behavioral beliefs, normative beliefs, and control beliefs (27). The advantage of
measuring the intention of behavior is that should it not be measurable in the form of an intervention, it
can be used a helpful index (28). With respect the importance of prevention of osteoarthritis in vulnerable
people, especially women, this study was designed and conducted so that the educational interventions
based on the theory of planned behavior be performed in order to promote preventive behaviors of knee
osteoarthritis in women over 40 living in, Fars, I.R.Iran.
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Materials And Methodology
This research is a quasi-experimental study. The subjects of the study were 100 women over the age of
40 who were under the coverage of Health Centers. Two out of six Health Centers were randomly selected
(one center for the control group and the other for experimental group). In each Health Center, 50 subjects
were selected based on the number of their family �les recorded in the Health Centers (50 patients in the
experimental group and 50 in the control group). Setting Type I error as 5% (the level of signi�cance) and
the power of experiment as 95% and reaching to a mean difference of 20%, the sample size was selected
to be 100 participants. The inclusion criteria were: a) women over 40, and b) literacy. The exclusion
criterion was women with knee arthritis. However, taking part in the study was voluntary and the
volunteers were informed of the con�dentiality of the data. Having been selected as the experimental and
control groups, the two groups completed the questionnaires. Afterwards, the intervention began in the
experimental group. The educational intervention program consisted of 8 training sessions on the
adoption of preventive behaviors from knee osteoarthritis based on the theory of planned behavior (TPB).
Presenting lectures, group discussions, role playing and showing videos and PowerPoint presentations
formed the educational intervention program. Workshops were also held by orthopedist and
physiotherapists in two of the training sessions, one of which a member of the subject's family attended.
At the end of training sessions, the experimental group was given the instructional booklet. In addition,
two monthly follow-up sessions were held for the participants and a text message was sent to the women
every week. Three months after the intervention, both the experimental and control groups completed the
questionnaires.

The data collection tool was a questionnaire consisting of two parts: the �rst part included 4 questions
related to the subjects' background information on age, education level, marital status and BMI.

The second part included items which measured TPB constructs e.g., behavioral beliefs, normative
beliefs, control beliefs, intention and behavior. The researchers designed a TPB questionnaire on Ajzen's
recommendations (1991) serving as a basis for building each construct used in the research tool (28).
The researchers used other studies (29) as well. The data were collected through a self-reported
questionnaire eliciting responses from the participants. The content validity of the questionnaire items
was approved by health education professionals and rheumatologists. The reliability of the
questionnaires was con�rmed by carrying a pilot study out and using Cronbach's Alpha. Cronbach's alpha
estimations for constructs under study were in the range of 0.70 to 0.89 indicating acceptable internal
consistency. The subjects' awareness was tested through 12 multiple choice items; any correct answer
was given 1 score and zero for the wrong choice. Twelve question items measuring the subjects' attitude
were designed based on standard 5-point Likert scale from 1 (completely disagree) to 5 (completely
agree). In order to measure subjective norms, the researchers used 11 items, e.g. 'To prevent knee
osteoarthritis, my friends believe that I should have a proper weight', or 'To prevent knee osteoarthritis, my
family rarely use ladders'. This construct was also measured based on standard 5-point Likert scale from
1 (completely disagree) to 5 (completely agree). Ten items were used to measure perceived behavioral
control. An example of the items was: 'Due to time constraints, it is impossible for me to take exercise'.
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These items were also measured based on 5-point Likert scale from 1 (completely disagree) to 5
(completely agree). The subjects' intention of behavior was measured through 9 items. For instance: 'I
have intended to do regular exercise in order to prevent osteoarthritis'. The questionnaire for measuring
behavior contained 9 items based on rating scale from 1 (not at all) to 5 (always). The scores for all
constructs were calculated in terms of percentage. The collected data were analyzed by using SPSS
(Statistical Package for Social Sciences) version 22. In order to analyze the data, the researchers used
descriptive statistics (mean and standard deviation), independent T-test, chi-square, and t-pair test. The
signi�cance level was set at .05%.

Findings
The �ndings showed that the mean age of women in the experimental group was 51.22 ± 12.35, and in
the control group was 50.39 ± 12.64. The mean of BMI in the women of the experimental and the control
group was 22.54 ± 3.34 and 23.01 ± 3. 21 respectively; however, the independent t-test showed no
signi�cant difference between the two groups. The Chi-square test showed that there was no statistically
signi�cant difference between the two groups in terms of education level (P = 0.34) and marital status (P 
= 0.28). Table 1 shows the demographic data of the women.

The T-test showed that there was a signi�cant difference between the experimental and control groups in
terms of the scores for attitude, subjective norms, perceived control behavior, intention and behavior
before and after the intervention. However, three months after the intervention, the t-pair test showed that
there was a signi�cant increase in each of the constructs, but there was no such a signi�cant difference
in the control group (See table 2).

Discussion
Educational interventions play a signi�cant role in promoting preventive behaviors because they not only
affect the quality of individuals' life but also they reduce the economic burden imposed on the family and
the community rooted in this disorder. The education of community to observe safety principles and to
avoid risky activities can sometimes prevent knee osteoarthritis. With the aim of applying the theory of
planned behavior (TPB), the researchers made an attempt to promote preventive behaviors from knee
osteoarthritis in women over 40 in, Fars, I.R.Iran. The results of the present study showed that the mean
score for women's attitude toward preventive behaviors from knee osteoarthritis signi�cantly increased in
the experimental group after performing educational intervention. The use of group discussion and
roleplaying led the subjects to have a tendency to take preventive behavior measures from knee
osteoarthritis following a model process. To strengthen the subjects' attitudes, they were given a training
booklet at the end of the training program and they were sent motivational messages every week. In a
study by Mohammadi Zaidi et.al., which was carried out on 150 computer users, it was shown that there
was a signi�cant increase in the mean score of the subjects' attitudes in the experimental group
compared to that of control group (30). However, the study by Mazlumi et al. showed that educational
intervention had no effect on the subjects' attitudes (29). Consistent with the results of this study are
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Reddy et al. (31) and Kwan et al. studies (32) showing that there was a signi�cant increase in the mean
score of the subjects' attitude after educational intervention. Compared to the subjects in the control
group, the mean score for the subjects' subjective norms in the experimental group was signi�cantly
increased after the intervention. In this study, two teaching sessions were held for subjects by orthopedist
and physiotherapist considered as in�uential people. In addition, a teaching session was held which the
members of the subjects' family as abstract in�uential subjective norms in applying preventive behaviors
from knee osteoarthritis. Families can help members use preventive behaviors by providing them with
suitable conditions and all-through supports. In some studies, educational intervention based on the
theory of planned behavior resulted in a signi�cant increase in the mean score of subjective norms in the
experimental group (33, 34, 35). But the studies done by Mazlumi et al. (29) and Mohammadi Zaidi et al.
(30), showed that the educational interventions based on the theory of planned behavior (TPB) had no
effect on the mean score of subjects' subjective norms as the study by Mehri et al. did, too (36). In this
study, there was a signi�cant increase in the mean score for perceived behavior control in the intervention
group than the control group. Teaching cognitive skills and new behavior through training sessions and
providing the subjects with appropriate feedback and information in group discussions gave rise to the
betterment of behavior control in the experimental group. Robertson et al. showed that teaching of
ergonomics in the working places and o�ces could signi�cantly improve perceived control and body
posture (37). In the study by Mohammadi Zaidi, the experimental group could get a higher score for
perceived behavior control 3 and 6 months after the educational intervention than the control group (30).
Mazlumi et al. study showed that the subjects' score for perceived behavior control was higher than that
of the control group (29). The study by Martin emphasized the positive role of perceived behavior control
in adopting appropriate behavior (38). The results related to women’s intention regarding preventive
behaviors from knee osteoarthritis showed that the mean score for behavior intention signi�cantly
increased in the intervention group compared to that of the control group. Following the theory of planned
behavior (TPB), increased mean score of attitude, subjective norms, and perceived behavior control in the
experimental group 3 months after the educational intervention led to promotion of intention behavior
which re�ects the positive effect of educational intervention. In Mohammadi Zaidi et al. study (30),
educational intervention resulted in promotion of individuals’ intention to improve their physical
conditions 3 and 6 months after the intervention. In the studies by Monsali et al. (39) and Allahverdipour
et al. (40), educational intervention based on theory of planned behavior (TPB) increases the intention of
the subjects. The �ndings of this study showed that educational intervention based on theory of planned
behavior (TPB) resulted in the promotion of preventive behaviors from knee osteoarthritis in women over
40 in the experimental group. The theory-based educational intervention focusing on factors affecting
promoting of preventive behavior by using group discussion and active participation of women, clarifying
the bene�ts, the barriers and consequences of the adoption of preventive behaviors, applying approaches
to enhance skills and improve communication skills, decision making, problem solving and learning
appropriate behavior along with providing appropriate feedback could improve preventive behaviors from
knee osteoarthritis in the experimental group. Kalte et al. study showed that educational intervention on
ergonomics is effective in reducing musculoskeletal damaging factors (41). Viljanen et al. found out that
the impact of educational programs on the reduction of work-related ergonomic problems was signi�cant
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(42). Thomas et al. in their study carried out on 786 men and women 45 years and more showed that
presented educational program gave rise to the reduced knee pain in the subjects (43). The studies by
Albaladejo (44), Coleman (45), French (46), Kroon (47), Tava�an (48) all emphasized the role of
educational intervention on the betterment of the subjects’ performance. In the studies conducted by
Erfanian and Zoro�, a signi�cant improvement was seen in both experimental and control groups by
making some resistance changes in the pain variables (49).The study by Allegrante et al. showed that a
training walking program resulted in the performance improvement of the patients with knee
osteoarthritis (50). In the study done by Mazlumi et al., it was shown that educational intervention based
on the theory of planned behavior (TPB) led to a signi�cant increase in the subjects’ score for behavior in
the experimental group, but not in the control group (29). With regard to the �ndings of this study,
performing educational intervention based on theories and changing behavior modes particularly the
theory of planned behavior (TPB) aiming at reducing knee osteoarthritis can lead to its morbidity
reduction. Educational interventions should be tailored through mastering learning skills and alternatives
so that they could make the target group accept the desired changes. Lack of organizational and
�nancial support as well as self-reported data collection approach are among such limitations the
researchers encountered during implementation of preventive programs.

Conclusion
Osteoarthritis can be prevented and its severity and associated symptoms can be decreased through
making lifestyle changes, treating genu varum deformity before the advent of arthritis and reducing
weight in patients. Educational intervention based on theories and changing behavior modes particularly
the TPB, aiming at reducing knee osteoarthritis can lead to its morbidity reduction. In this study, three
months after the intervention, there was a signi�cant increase in the score of attitude, subjective norms,
perceived control behavior, intention and behavior in the experimental, but there was no such a signi�cant
difference in the control group.
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