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Knee osteoarthritis [OA] is a chronic disease characterized by joint
narrowing leading to joint pain, stiffness and swelling. It influences a person’s ability
to perform activities of daily living. For women, the prevalence rate of knee OA rises
dramatically post-menopause due to lower estrogen levels. This randomized
controlled trial study aimed to determine the effectiveness of a self-management
support intervention on knee functional status and Health-Related Quality of Life
[HRQOL]. The participants were 40 middle-aged women who had been clinically
diagnosed with knee OA at least three months before.

They were randomly assigned into intervention and control groups, with
20 participants per group. After IRB approval (code 02-05-2562) was obtained, data
collection was carried out from July to November 2019. The Modified Thai version of
WOMAC and the SF-36 were used to measure knee functional status and HRQOL at
pre-intervention, post-intervention and follow-up. Participants in the intervention
group received a self-management support program developed by the researcher
based on the Individual and Family Self-Management Theory. The implementation
consisted of eight sessions over four weeks. Descriptive statistics, independent t-tests
and two-way repeated measure ANOVA were used to analyze the data.

The results revealed that participants in the intervention group had better
knee functional status and HRQOL than those in the control group at follow-up (F1, 34
=19.28, p < 0.05, F1, 31 =90.86, p < 0.05, respectively). In addition, within the
intervention group, both knee functional status and HRQOL significantly improved

from pre-to post-intervention. Thus the findings indicate this self-management
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support intervention is effective. Policy makers and health care providers who are
responsible for the health of middle-aged women could obtain and promote this

intervention as part of standard practice. This should lead to improved knee functional
status and HRQOL among middle-aged women.
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CHAPTER 1
INTRODUCTION

Statements and significance of the problems

Osteoarthritis [OA] is the most common form of arthritis and a leading cause
of disability worldwide (Madry, Luyten, & Facchini, 2012). It is also estimated to be
the fourth leading cause of disability. The knee is one of the largest bones that bear
the body's weight. As a result, the knee is the first joint that suffers this consequence
and could have impaired function. Accordingly, this disability burden is attributable
to the involvement of knee OA. In terms of disability, lower extremity dysfunction is
common in patients with knee OA (Fransen et al., 2011). Knee OA is a chronic
disease characterized by joint narrowing and bone spur formation leading to joint
pain, stiffness and swelling (Lane, Shidara & Wise, 2017). Knee OA patients have
common deficits in quadriceps muscle strength which can occur as a consequence of
OA. The quadriceps femoris provides dynamic joint stability. Thus, it seems likely
that the loss of strength associated with OA may also be associated with loss of
muscle function (Bennell et al., 2014). In particular, knee OA pain reduces function
and has impact on a person’s ability to perform the activities of daily living [ADL].
In addition, knee OA often causes interference with work productivity, diminishes the
ability to walk with the addition of a particularly unsteady gait, and eventually results
in knee disability (Musumeci et al., 2015). Ultimately, disability leads to difficult
mobility, social isolation and loss of work opportunities (Bhatia, Bejarano, & Novo,

2013). It also induces anxiety, depression and distress (Cross et al., 2014).

Knee OA is a major public health problem with a prevalence of 10-15
percent in adults (Zhang & Niu, 2016). By 2040, an estimated 26 percent of all adults,
or over 78 million people, will have arthritis CDC, 2016). It has been shown that OA

is a growing public health problem in Southeast Asia. A survey study among elderly
community Thais aged > 50 years with a history of knee pain, and use of conventional
radiography found that the prevalence of knee OA ranged from 34.5 percent to 45.6
percent (Kuptniratsaikul & Rattanachaiyanont, 2007). The prevalence of OA varies

not only according to advanced age, but also according to the exposures to religious



activities (praying and other sitting religious worships or ritess) squatting duration of
heavy physical activity; sitting on the floor, obesity, and sedentary behavior.

Thai people also seem to be prone to these associated risk factors (Roopsawang &
Aree-Ue, 2015). In Thailand, the prevalence of knee OA is 11.3 percent of all adults,
which is the highest rate in Asia (Louthrenoo, 2015). Furthermore, the incidence and
prevalence of knee OA are rising (Neogi & Zhang, 2013). Unfortunately, effective
interventions for people with severe OA involving the knees are inaccessible to most
people in these regions (Fransen et al., 2011). Consequent to an increase in incidence
is the rise in the number of patients with knee OA who are prone to further knee
degeneration.

Recently, several studies have confirmed an increased risk for symptomatic
knee OA associated with age, female gender, physical activity, occupation and obesity
(Litwic, Edwards, Dennison, & Cooper, 2013). The interactions of these risk factors
are both varied and complex (Johnson & Hunter, 2014). Physical activity and
repetitive joint use have been associated with an increased risk for OA (Fransen et al.,
2011). A recent meta-analysis noted 1.6-times greater risk for knee OA related to
occupational activities requiring heavy physical labor, squatting, kneeling, climbing
and duration of heavy activity. Occupations associated with the greatest risk include
farming, construction work (especially brick-laying and flooring installation), and
health care work (McWilliams, Leeb, Muthuri, Doherty, & Zhang, 2011). In addition,
obesity is widely acknowledged as a risk factor for both the incidence and progression
of osteoarthritis with an added a negative influence on outcomes (Bliddal, Leeds, &
Christensenl, 2014).

Overweight conditions and obesity are significantly associated with higher
incidence of knee OA (Zheng & Chen, 2015). Knee OA is marked by pain and joint
swelling, and/ or crepitus with eventual impaired movement of the knee (Hochberg et
al., 2012). Osteoarthritis is defined by clinical presentation of patient symptoms, or
radiography, or both. The symptoms of knee OA are pain, stiffness < 30 minutes a
day and/ or crepitus. As stated by clinical practice guidelines, initial treatment for
knee OA involves self-management, patient education, exercise and weight loss as a
multi-component strategy for treating patients with symptomatic OA (Robbins &
Kulesa, 2012).



The literature reviews on knee OA in most previous studies were focused on
older adults while middle-aged women were disregarded. Appropriate management of
knee OA in middle-aged women, however, is a key factor in delaying the progression
of knee symptom severity. Physically, women are thinner with less volume of knee
cartilage than men (Srikanth et al., 2005). Facing middle-aged is a crisis in human life
is accompanied by more changes and complications in women compared to men
(Soares, 2010). Having multiple responsibilities during this period, menopause and its
side effects, changes in physical appearance and the body, weight gain, retirement
financial problems, empty nest syndrome and onset of chronic diseases are some of
the common changes in women during middle-aged (Ayranci, Orsal, Orsal, Arslan, &
Emeksiz, 2010). As previously stated, females are found have a higher prevalence and
severity of OA than males (Boyan et al., 2013). Moreover, the prevalence rate of knee
OA rises dramatically post-menopause due to lower estrogen levels. Menopause also
frequently influences many changes in body composition such as increased body fat
or obesity with impact on bone density, reduced cartilage volume and loss of bone
and muscle strength (Riddle, Makowski, & Kong, 2015).

Knee functional status has been viewed in different ways. It is frequently
used interchangeably with function, functional ability and health (Prompuk &
Moongtui, 2013). Functional status is the degree to which a person is able to perform
socially allocated roles free of physical or mental health-related limitations. Knee OA
is a highly prevalent condition that can result in disabling pain and loss of physical
function (Igbal, 2014). Several studies have identified the functional status of knee
OA in middle-aged women. Knee OA is responsible for activity limitations, restricted
ability to walk and stand, and a progressive deformation of the knee joint, because
increased joint damage is positively associated with pain and functional limitations
leading to difficult mobility (McDonough & Jette, 2010). Forty-seven percent of
patients have reported that the worst impact of arthritis is on ADL performance in
which the routine daily activities necessary to maintaining independence lead to
disability (Bhaskar et al., 2016). Living with knee OA can affect knee functional
status and result in physical struggling (Palazzo et al., 2016).

Health-related quality of life [HRQOL] is the value assigned to the duration

of life as modified by impairments, functional states, perceptions and social



opportunities influenced by disease, treatment or policy (Megari, 2013). An important
aspect in HRQOL studies is how the manifestation of an illness or treatment is
experienced by an individual. Patients’ heath status assessment includes personal
experiences affected by health care interventions as well as changes over time with a
chronic disease and no particular treatment. It is generally accepted that HRQOL is a
multidimensional construct consisting of at least three broad domains, namely
physical, psychological and social functioning affected by disease and/ or treatment
(Han, Lee, Lee, & Park, 2003). Patients with knee OA frequently have chronic pain
and disability that can lead to a reduction in their HRQOL (Cross et al., 2014; Losina

etal., 2015). Wilson and Cleary (1995) also suggested that HRQOL can be used as an
outcome of interventions. Knee OA has potentially devastating effects on HRQOL
and will represent an increasing economic burden in the future (Baldwin, Briggs,
Bagg & Larmer, 2017). Moreover, the pain and physical disability brought about by
knee OA also affect social functioning and mental health. Knee OA has significantly
negative impact on the HRQOL of patients that includes the physical, psychological
and social functioning associated with illness or treatment for knee OA (Hoogeboom
etal., 2013). HRQOL is usually measured in chronic conditions and is frequently
impaired to a great extent by conditions such as knee OA (Megari, 2013).

Current evidence indicates that individuals and families who engage in
self-management [SM] behaviors improve health outcomes. The individual and
family self-management theory [IFSMT] adds to the literature on self-management by
focusing on individuals, dyads within the family, or the family unit as a whole thereby
explicating the process components of self-management. It is a descriptive theory that
offers a number of advantages. It combines and expands prior work related to
individual and family self-management [SM], focusing on individuals, dyads within
the family, or the family unit as a whole. It also attends to the contextual factors
known to affect SM and the process of SM, while proposing relationships among
contextual and process dimensions (Ryan & Sawin, 2009). IFSMT involves
knowledge and beliefs, self-regulation skills and abilities, and social facilitation to
manage chronic conditions or engage in healthy behaviors.

Self-management support [SMS] offers a more patient-centered, social and

psychological approach. There have been numerous studies of the effectiveness of



self-skills training delivered to patients and the factors relating to acceptability and
uptake by patients of one-off training courses (Rogers & Wilder, 2009). Thus, there is
a need to understand how a systemic approach to self-management support
reconfigures existing relationships, communication and practices as well as how the
principles of a whole systems patient-centered approach to self-management can
translate and become embedded and integrated into routine practice (McDonald,
Khodyakova, Aranjuez, Dudley, & Montell, 2008). SMS describes actions taken by
health care professionals and others to support a person’s self-management. As the
definitions indicate, much of the early discussion on SMS focused on support
provided by the health care system. Recently, however, SMS has become recognized
as also coming from outside the health care system, and includes environmental
factors that support self-management (Brady, 2012).

Self-management support programs are designed to allow people with

chronic conditions to take an active part in the management of their own conditions
(Foster, Thomas, Hill, & Hay, 2010). The effectiveness of self-management support
programs for various chronic diseases has been investigated by several studies.
In many studies, improvements were found in patients with diabetes mellitus,
hypertension and asthma (Warsi, Wang, LaValley, Avorn, & Solomon, 2004).
However, not all chronic diseases have been proven to benefit from self-management
support programs. It is difficult , therefore, to draw any conclusions about whether
self-management support programs are effective for knee OA. This is because of the
variability in the structures of previous studies, which were heterogeneous in terms of
different types of arthritis, interventions (group or one-on-one programs, types of
education materials, durations of programs and types of program facilitators) as well
as different trial structures and variations in outcome measures (Warsi, LaValley,
Wang, Avorn, & Solomon, 2003). In addition, although self-management support
programs have been proven to be effective in various countries such as the United
States of America, the United Kingdom and cities such as Hong Kong (Yip et al.,
2007 a, b), such programs need to be specific to a local culture and in tune with ethnic
groups (Yip et al., 2007 a).

Although self-management programs have become increasingly popular in

the management of chronic diseases, there are many differences in the self-management



models available. Meta analyses of OA self-management programs have concluded
that it is difficult to recommend any particular program in preference to another due to
inconsistencies in the study designs used to evaluate different programs. However,
the length of the program and the mode of delivery vary greatly among programs and
illnesses. In view of the high prevalence of knee OA and the absence of unequivocal
evidence of program effectiveness, self-management support programs have been
tested in quality assurance projects and randomized controlled trials [RCTs],
the results of which show improvement in quality of life, pain and function compared
to control groups. Accordingly, the population of middle-aged women faces
ever-increasing costs associated with OA. Therefore, it is important to establish
whether delivery results in added benefits and/ or improvements in outcomes.
Traditional approaches to treatment such as joint replacement are successful
for people who have advanced or severe disease, but they are not useful for most
patients, who present with milder symptoms or at earlier stages of disease
progression. Targets for preventing osteoarthritis of the hip and knee are similar to
those for many chronic diseases such as controlling weight, increasing physical
activity, improving education and psychological health, and avoiding injury.
However, optimal management of symptoms and of restricted activity in people who
already have knee pain is a priority for general practitioners, as this can reduce the
prevalence of disability among elderly people in the community. Moreover, lack of
effectiveness has been attributed to development and implementation methods.
However, there remains an opportunity to reduce the likelihood of
progression or to slow progression in patients using therapeutic interventions such as
physical therapy and weight loss and arthritis self-management programmes. Early
detection and rehabilitation of the patient, education regarding prevention of
progression damage would go a long way in improving the lifestyle of the society and
the financial and social burden of the society. Only limited studies available regarding
this problem in Thailand.

Objectives

To determine the effectiveness of a self-management support intervention on

knee functional status and health-related quality of life in middle-aged women with



knee OA by comparing the knee functional status and health-related of quality of life
of the participants between the experimental and control groups at pre-intervention,

post-intervention and the 4-week followup.

Hypotheses

1. Participants in the intervention group have better knee functional status
than that in the control group immediately post-intervention and at the 4-week follow-
up.

2. Participants in the intervention group have better health-related of quality
of life than that in the control group immediately post-intervention and at the 4-week

follow-up.

Conceptual framework

The individual and family self-management theory [IFSMT] is a descriptive
theory that offers a number of advantages and was used to guide the present study.
This theory combines and expands prior work related to individual and family self-
management, focusing on the individual, dyads within the family, or the family unit.
It attends to the contextual factors known to affect self-management and the process
of self-management in addition to proposing relationships among contextual and
process dimensions (Ryan & Sawin, 2009). Self-management support involves
providing knowledge and beliefs, encouraging self-regulation skills and abilities, and
improving social facilitation to manage chronic conditions or engage in healthy
behaviors. whereas self-management programs and interventions facilite development
of self-management skills and activities designed to enhance health behavior change,
decreased health care costs, and increased quality of life or well being. The
identification and development of interventions to enhance individual’s ability to
manage health-related challenges has been of enduring interest among nursing
researchers. The concepts of individual self-management have proven useful in
understanding human response to illness and are often the target of nursing
interventions. However, the study presents the framework as applicable to self-

management in the context of middle-aged women.



The individual and family self-management theory [IFSMT] suggests a
dynamic model of self-management consisting of: 1) condition-specific factors and
physical/ social environments [context], 2) knowledge and beliefs, self-regulation
skills and abilities, and social facilitation [process], and 3) cost, health status and
HRQOL [outcomes]. Self-regulation skills includes the processes used to change
behaviour, such as setting goals, self-monitoring, reflective thinking, planning/
participating in specific behaviours, management of responses and self-evaluation.
Approaches to managing knee OA among middle-aged women using the IFSMT
suggest individuals use self-regulation skills and abilities and work in partnership
with healthcare providers to improve outcomes.

The process of self-management refers to the use of self- regulation skills to
manage chronic conditions or risk factors. These processes generally include activities
such as goal setting, self-monitoring and reflective thinking, decision-making,
planning for and engaging in specific behaviors, self-evaluation and management of
physical, emotional and cognitive responses associated with health behavior change.
Self-management programs or interventions are designed by health care professionals
with the intent of preparing persons to assume the responsibility of managing their
chronic illnesses or engaging in health promotion activities. It has also been used to
describe outcomes achieved by engaging in the self-management process. However,
chronic diseases are increasing and the patients faced with suffering must adjust their
behaviors accordingly in order to improve their health status. As a result, knee OA
patients can live with their health conditions to a satisfactory level of knee functional
status and HRQOL. This study focusing on self-management individual level. The

study framework is illustrated in Figure 1.
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Figure 1 Framework of the study

Scope of study

This randomized controlled trial study was conducted to determine the
effects of a self-management support program in middle-aged women with knee OA.
The interventions was conducted in Nakhon Si Thammarat province in 2019.
The participants comprised 40 participants randomly assigned into the experimental

and the control groups of twenty participants each.

Definition of terms

The self-management support intervention refers to a set of activities
aimed at improving health outcomes consisting of knee functional status and health-
related quality of life. This intervention was developed by the researcher based on the
IFSMT and reviewing related literatures and consisted of self-management support,
which was the main implementations. The duration of the intervention in middle-
aged women with knee OA was 80-90 minutes per session twice a week for four-
week.

Knee functional status refers to the ability of middle-aged women with
knee OA to take responsiblility for activity limitations leading to difficult mobility,
restricted ability to walk and stand. Knee OA may contribute to altered knee joint
loading during functional tasks. Due to the ongoing degenerative process, knee joints
are painful and demonstrate reduced range of motion, weakness, and proprioceptive
deficits. The assessment of functional status in knee OA was measured by the
WOMAC (Kuptniratsaikul & Rattanachaiyanont, 2007).
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Health-related quality of life [HRQOL] refers to the middle-aged women
with a tree dimensional concept that includes the physical, psychological and social
functioning associated with illness or treatment in middle-aged women with knee OA.
In this study HRQOL was measured by the short form-36 [SF-36] Thai version

(Tangtrakulwanich, Wiwatwongwana, Chongsuvivatwong, & Geater, 2006).



CHAPTER 2
LITERATURE REVIEWS

This chapter reviews the empirical evidence related to knee osteoarthritis
[OA] in middle-aged women, knee functional status and health-related of quality of
life [HRQOL] in persons with knee OA, the individual and family management

theory [IFSMT] and evidence-based reviews of knee OA self-management.

Knee OA in middle-aged women

Knee OA is the most common form of arthritis and a leading cause of
disability worldwide (Madry, Luyten, & Facchini, 2012). Knee OA is a disorder of
the joints and a chronic disease (Lane, Shidara, & Wise, 2017). OA is currently
believed to be a highly complex multi-factorial disease. OA is also a degenerative
disease characterized by joint narrowing and bone spur formation with the formation
of new bone matter and “low-grade inflammation” in the cartilage and synovium.
The consequences are loss of joint structure and progressive deterioration of cartilage.
Although the disease can be dependent on genetic and epigenetic factors, gender,
ethnicity and age. It is also associated with obesity and overweight conditions, dietary
factors and sedentary lifestyles (Musumeci et al., 2015).

Knee OA refers to clinical joint pain and stiffness, which are the most
common symptoms (van Dijk et al., 2010). Joint inflammation, decreased range of
motion and clinical features may include limited movement, effusion, mild
inflammation with clicking or crepitus and knee functional limitations with impact on
a person’s ability to perform the activities of daily living [ADL] (Johnson & Hunter,
2014). Knee OA not only occurs more frequently in women than in men, but also with
greater severity (Kidd, 2012). Individuals with occupations that require excessive
knee bending/ kneeling or lifting and carrying heavy loads, as well as those who also
participate in moderate or vigorous recreational activity, may have increased risk for
lower extremity OA due to accumulating effects over time. Women with jobs
requiring repetitive knee bending are three times more likely to have knee OA

compared with those who have jobs not requiring such activity, even after controlling
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for known risk factors (Robbins & Kulesa, 2012). In addition, knee OA often causes
interference with work productivity, loss of the capability to walk, walking with a
particularly unsteady gait and eventual knee disability, which is also a leading cause
of weakness, physical, mental and social disability with reduced quality of life
(Musumeci et al., 2015). Moreover, the prolonged physical inactivity observed in
individuals suffering from arthritis increases their risk for chronic disease such as
coronary heart disease, diabetes, hypertension, obesity and osteoporosis (Macera,
Hootman, & Sniezek, 2003).

Causes of knee OA in women

The cause may be multifactorial and include anatomic differences, and
genetic and hormonal issues. The anatomic differences between males and females
that may play a role include narrower femurs, thinner patellae, larger quadriceps
angles, and differences in tibia condylar size. Although these differences exist, there
has been no link established between them and the development of OA. Differences in
knee cartilage volume, however, may play an important role. Over time women
showed more knee cartilage volume loss when compared with their male counterparts.
As a result, women may have an increased risk of progression of tibiofemoral
cartilage defects. Although not definitively proven, less baseline cartilage and
increased volume loss are likely contributing factors to knee arthritis in women.

In combination with anatomical differences, kinematic differences may also play a
role in the development of OA in women (Arya & Jain, 2013). It has been implied
that hormones may play a role in the increased incidence of OA in females,
particularly a postmenopausal decrease in estrogen levels. Other risk factors
contributing to the burden of OA (McCulloch, Litherland, & Rai, 2017).

However, more studies with long -term follow up are needed to establish a
definitive link. Postmenopausal women, in particular, have an increased risk of
developing arthritis and this has been linked to the decrease in estrogen during this
time. Richmond, Carlson, Register, Shanker, and Loeser (2000) identified estrogen
receptors in articular cartilage and although the clinical significance of the receptors is
not fully understood, their existence implies a potential relationship between estrogen

and articular cartilage health. In a more clinically related study, Zhang et al. (2006)
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demonstrated that postmenopausal women who take estrogen replacement therapy
have a decreased chance of developing radiographic evidence of knee arthritis.

In addition, the protective effect of estrogen replacement therapy was
increased with the duration of the therapy. It appears that estrogen may have a
beneficial effect on cartilage; however, the exact mechanism of this protection has yet
to be elucidated. Other hormones and growth factors may also affect osteoarthritis in
women (Hame & Alexander, 2013).

Diagnosis

The diagnosis of osteoarthritis of the knee does not differ between men and
women. A history of knee pain, stiffness, crepitus, and swelling is common to both
genders but a difference in the severity of symptoms does exist. Women typically
present with worse symptoms including greater complaints of pain and disability.
More advanced radiographic findings are also common. Radiographic evaluation
should include weight-bearing views to determine the alignment of the limb.

The amount of joint space narrowing, osteophyte formation, sclerosis, and subchondral
cysts should be identified. Further imaging with magnetic resonance imaging is
generally not required for moderate to advanced stages of arthritis unless other
pathology is suspected. The reasons for gender-related differences in presentation can
only be speculated at this time and further research is needed in order to implement
appropriate treatment options (Gwilym, Pollard, & Carr, 2008).

Knee OA can be classified by clinical criteria alone (including pain, age,
stiffness, crepitus, bony tenderness and bony enlargement), which makes up the
inclusion criteria for most clinical trials in this field. The use of clinical criteria to
diagnose OA is also recommended by the national clinical guidelines in Sweden and
Denmark, which explicitly state that radiography is not needed for an OA diagnosis
(Altman et al., 1986). Imaging findings of OA affects all of the tissues of the synovial
joint, which include cartilage, bone, ligament, tendon, synovium and meniscus. In
most OA research, the disease has been defined by radiography without necessarily
considering other structural findings or symptoms experienced by the patient.

This definition does not result in an accurate assessment of the disease, as the
presence of radiographic OA is often discordant with the presence of other structural

findings and related symptoms. A substantial proportion of patients with classic



14

radiographic features of OA do not experience clinically relevant symptoms of the
disease (Englund et al., 2008). The use of highly sensitive MRI can also be effective,
but the clinical relevance of these lesions is unknown. Indeed, in a large study of
asymptomatic individuals without radiographic signs of OA, abnormalities thought to
be associated with OA were detected in 89 percent of knees by MRI. In a population-
based study of ambulatory individuals aged 50-90 years, right-knee meniscal tears
were identified by MRI in only 19 percent of women aged 50-59 years and 56 percent
of men aged 70-90 years. Among people with Knee OA, the prevalence of meniscal
tears was 63 percent in symptomatic individuals and 60 percent in those who were
asymptomatic. Of those with MRI-verified meniscal tears, 61 percent had had no
pain, aching or stiffness during the preceding month (Guermazi et al., 2012).

The burden of symptomatic osteoarthritis

The measurable impacts of osteoarthritis include pain, loss of function, and
physical and psychosocial disability. The data indicate that approximately a third of
men and women have radiographic OA in the knee, and that self-reported knee pain
may be used as an indicator of knee osteoarthritis. The financial impact is also
significant, as increasing rates of joint replacement surgery a cost-effective intervention
for severe osteoarthritis are a major contributor to rising direct costs of health care.
As with other chronic conditions, symptoms often fluctuate and management can
involve multiple health care providers (Litwic, Edwards, Dennison, & Cooper, 2013).

Recommendations for the treatment of knee OA range from activity
modification and anti-inflammatory medication to total knee arthroplasty, depending
on the disability of the patient and the severity of the disease. Although likely to have
existed for some time, only recently have differences in recommendations and
treatment based on gender been reported. The non-operative management of
osteoarthritis is multimodal, and may include exercise, bracing, non-steroidal
anti-inflammatory medication, corticosteroid injections, and complementary and
alternative medicine. Exercise can reduce pain and increase function in a patient with
early arthritic changes. Some evidence supports the recommendation that a low
impact weight-bearing program may be beneficial to patients with osteoarthritis.
However, the effects of exercise programs may be lost after 6 months if patients do

not maintain the exercise program. The American Academy of Orthopedic Surgeons
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[AAOS] also recommends weight loss in addition to activity modification as a means
to reduce symptoms. Gender differences with respect to exercise, activity modification
and weight loss on the symptoms and progression of knee arthritis have not been fully
studied to date. The use of a knee brace is quite common in the treatment of knee OA
and can include knee sleeves, hinged knee braces, and custom knee unloading braces
(Uhlig, 2010).

Middle-aged women

Middle-aged women are 40-59 years old (WHO, 2018), which is an age
group with a high incidence of premenopausal syndrome and BMI that contribute to
knee OA. Women categorized in the high BMI group are frequently associated with
the risk of developing knee OA (Roschel et al., 2011). It has also been stated that this
age group is more likely to have symptomatic features of knee OA. Furthermore,
it has been concluded that there is a relationship between knee OA and menopause,
which shows that there is an early peaking of the incidence of knee OA in the fifth
decade of life.

Most previous studies have focused on knee OA in elderly adults, while
middle-aged women were disregarded. Proper management of knee OA in middle-
aged women is essential to delaying the progression knee symptom severity and the
dramatic rise in the prevalence rate of knee OA after menopause (Heidary, 2011),
particularly the increased incidence in middle-aged women (Hame & Alexander,
2013). During menopause, lower estrogen levels often influence many body
composition changes such as increased body fat mass or obesity with impact on
bone density, reduced volume of cartilage, bone loss or lack of muscle strength
(Roman-Blas, Castafieda, Largo, & Herrero-Beaumont, 2009). Basically, there is a
reduction in the levels of estrogen as women age. Estrogen has a strong relationship
with the onset and progression of OA in menopausal women (Salve, Gupta, Palanivel,
Yadav, & Singh, 2010). It also reduces the level of serum calcium and phosphate
in joints and inhibits in bone resorption in addition to affecting bone physiology.
Moreover, women may have thinner and more reduced volume of knee cartilage than
men (Srikanth et al., 2005). As a result, the knee is the first joint to suffer this
consequence and could have impaired function, thereby affecting the large working
population (Yucesoy, Charles, Baker, & Burchfiel, 2015). Knee OA affects middle-
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aged women who suffer from chronic pain, limited physical activities such as
walking, sitting, or standing and lower limb disability (Grotle, Hagen, Natvig, Dahl,
& Kvien, 2008). In addition, knee OA also induces anxiety, depression and distress.
Disability leads to difficult mobility, social isolation and loss of work opportunities
(Bhatia et al., 2013).

The estimated prevalence of knee OA is 14.2 percent (15.6% among
women; 12.4% among men). Previous findings have also indicated that osteoarthritis
is a common disease in middle-aged and older Canadians visiting primary care
practitioners (Birtwhistle et al., 2015). Furthermore, one out of every five adults aged
40 years in a Nigerian rural community had symptomatic knee OA with a female
preponderance at a ratio of 1.2:1 (Akinpelu, Alonge, Adekanla, & Odole, 2009).

A significant relationship (p < 0.05) has been found between the prevalence of

knee OA in postmenopausal women, which shows that there is an early peaking in
the incidence of knee OA in the fifth decade of life due to hormonal imbalance during
the post-menopausal phase. Moreover, findings have revealed that the functional
activity of individuals is reduced due to knee pain and mal-alignment of the knee
joint. Hence, daily activities involving squatting and ground -sitting, particularly for
homebound females, affect the functional activity of the knee joint and also reduce
the functional ability of individuals. According the studies, similarities have been
revealed in the female age group in which common components involved activities

such as squatting and prolonged sitting.

Knee functional status and HRQOL in persons with knee OA

Functional status is an individual's ability to perform normal daily activities
required to meet basic needs and fulfill usual roles, while maintaining health and
well-being. Functional status is the degree to which a person is able to perform
socially allocated roles free of physical or mental health-related limitations. In addition,
functional status can be influenced by biological or physiological impairment,
symptoms, mood and other factors. Functional status is also likely to be influenced
by health perceptions (Leidy, 1995). Viewed in different ways, functional status is
frequently used interchangeably with function, functioning, functional ability and
health (Knight, 2000).
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The knee joint is one of the strongest and the largest bones in the human
body. The knee, also known as the tibiofemoral joint, is a synovial hinge joint formed
between three bones: the femur, tibia, and patella. As the knee is a synovial hinge
joint, its function is to permit the flexion and extension of the lower leg relative to the
thigh. The knee is a modified hinge joint that permits flexion and extension as well as
slight internal and external rotation (Kulowski, 2007). It allows the lower leg to move
relative to the thigh while supporting the body's weight. As a result, the knee is the
first joint to develop osteoarthritis. Accordingly, this disability burden is attributable
to the involvement of knee OA. In terms of disability, lower extremity dysfunction is
common in people with osteoarthritis [OA] (Fransen et al., 2011).

OA is currently the most common chronic musculoskeletal disease
(Lawrence et al., 2008). Knee OA can lead to functional limitations such as pain,
joint stiffness with activity duration of less than 30 minutes and muscle weakness
(Taruc-Uy & Lynch, 2013). Knee OA often interferes with work productivity,
diminishes the ability to walk with the addition of a particularly unsteady gait and
eventually results in knee disability (Musumeci et al., 2015). Functional limitations
include restrictions in walking, picking up items from the floor, and climbing stairs.
Disability is defined as limitations, difficulty or inability to perform more complex
behaviors or activities. Ultimately, disability leads to difficult mobility, social
isolation and loss of work opportunities (Bhatia et al., 2013).

Above the age of 50 years (which approximates the age of menopause),
the incidence of OA rises more in women than in men, which makes it tempting to
postulate that ovarian hormones play a protective role in joint health. It has been
postulated that the perimenopausal decrease in progesterone levels results in a
transient period of exposure to unopposed estrogens that increases risk of OA.

That unopposed estrogen therapy had favorable effects on joint health. It remains
unclear how short-term hormonal imbalances or permanent declines in hormone
concentrations contribute to the surge in OA that appears to occur around the age of
menopause (Stevens-Lapsley & Kohrt, 2010).

Knee OA is a highly prevalent condition that can result in disabling pain
and loss of physical function. Several studies have identified the functional status of

knee OA in middle-aged women. As previously mentioned, knee OA is responsible
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for activity limitations, restricted ability to walk and stand, and a progressive
deformation of the knee joint, because increased joint damage is positively associated
with pain and functional limitations with difficult mobility (McDonough & Jette,
2010). As a result, the routine daily activities necessary to maintaining independence
lead to disability (Bhaskar et al., 2016). Living with knee OA can affect knee
functional status and result in physical struggling (Palazzo et al., 2016). Additionally,
the onset of muscle weakness and joint proprioception impairment results in
limitation of daily activities leading to worsening of postural control and a
predisposition to increased risk for falls (Sanchez-Ramirez et al., 2013).

However, much remains unknown about the specific contributions of
osteoarthritis and intervening variables to the development of disability. Recently,
several studies have confirmed an increased risk for symptomatic knee OA associated
with age, female gender, physical activity, occupation and obesity (Litwic et al.,
2013). The interactions of these risk factors are both varied and complex (Johnson &
Hunter, 2014). Physical activity and repetitive joint use have been associated with an
increased risk for OA (Fransen et al., 2011). Occupations associated with the greatest
risk include farming, construction work (especially bricklaying and flooring
installation), and health care work (McWilliams et al., 2011). In addition, obesity
is widely acknowledged as a risk factor for both the incidence and progression of
knee OA (Bliddal et al., 2014). Overweight conditions and obesity are significantly
associated with higher incidence of knee OA (Zheng & Chen, 2015). The female
gender has been found to be related to higher prevalence and severity of OA than the
male gender (Boyan et al., 2013). Moreover, the prevalence rate of knee OA rises
dramatically during the post-menopause phase due to lower estrogen levels. It also
frequently influences many body composition changes such as increased body fat or
obesity, both of which have impact on bone density, reduce the volume of cartilage,
and reduce muscle strength (Alrushud, Rushton, Kanavaki, & Greig, 2017).

Traditionally, OA was diagnosed by the use of radiography, and joint
arthroplasty was regarded as the only effective treatment. However, the results of the
past 20 years of research have changed our thinking about the disease, as well as how
and when to administer treatment. Although OA was previously regarded as a disease

of the elderly, its development starts much earlier than originally thought, and OA is
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ranked among the top 20 diseases in the group aged 40-45 years (Braghin, Libardi,
Jungueira, Nogueira-Barbosa, & de Abreu, 2018). Today, OA is considered a
whole-organ disease that is amenable to prevention and treatment in the early stages.
The prevention of knee OA, primary and secondary strategies are necessary to prevent
increased rates of OA resulting from an ageing population and increasing rates of
obesity and physical inactivity. The strategies developed for knee OA might not be
transferable to other joints due to anatomical and other differences. Primary
preventive strategies are intended to prevent the onset of specific diseases via risk
reduction by altering behaviors or exposures that can lead to disease, or by enhancing
resistance to the effects of exposure to a disease agent. Preventing knee injury and
obesity during adolescence are examples of strategies that are relevant to knee OA.
Secondary prevention includes the detection and treatment of risk factors for
progression in individuals who are already at risk (Roos & Arden, 2015).

Previous studies have shown the relationship between knee OA pain and
functional decline (Laslett et al., 2012). Improving knee functional status and health
education are recommended by all clinical practice guidelines for the management of
knee OA (Jevsevar, 2013). There is also a significant relationship between BMI and
functional activity scores (p < 0.05). Function in patients with knee OA is restricted as
a result of excess weight. In one study, preventive measures were able to help Turkish
patients with OA maintain their ideal weight.

Furthermore, impaired functional status or inability to perform the activities
of daily living leads to interference with social lives and personal relationships,
reduces levels of independence and increases the need for assistance. Because
interventions for knee OA are largely aimed at the reduction of symptoms, treatments
that significantly reduce the signs and symptoms of OA should also lead to an
improvement in knee functional status as the severity of symptoms declines.

The assessment of functional status in female patients with knee OA, therefore, is an
important means of evaluating the benefits.

But there are challenges for primary care of how to provide advice to the
many people with this problem, and how to overcome barriers to exercise that may be
linked to people’s preconceptions (for example, that exercise may harmtheir joint8),

or to theirmotivation. Recent trials of physiotherapy-supported exercise interventions



20

indicate that longerterm change is achievable, but Williams and colleagues rightly ask
if something simplemay encourage andmaintain activity change, such as the use of a
booklet given to everyonewith clinical osteoarthritis in the knee, designed specifically
to overcome beliefs and attitudes that are barriers to exercise. Results of their proofof-
principle study suggest that a large trial to investigate this question would be feasible,
but that any benefits in terms of extra numbers starting and maintaining exercise are
likely to be modest, and that ways to repeat or reinforce advice over time need to be
tested. their concern to help the individual. The people’ s preconceptions (for
example, that exercise may harm their jont) (Hendry, Williams, Markland, Wilkinson,
& Maddison, 2006).

However, little is known about self-management programs based on the
CCM in people with knee OA, especially those emphasizing muscle strengthening
and providing improved function in symptomatic subjects with knee OA (Nguyen,
Lefevre-Colau, Poiraudeau, & Rannou, 2016). In particular, it is still not clear whether
there is a difference in postural control and function between elderly and middle-aged
subjects with knee OA. Instead, knee OA should be viewed as a chronic condition in
which prevention and early comprehensive-care models are the accepted norm, as is
the case with other chronic diseases. Joint injury, obesity and impaired muscle
function are modifiable risk factors amenable to primary and secondary preventive
strategies. The strategies most appropriate for each patient should be identified.

The results of reviewed study support that avoidance of activity leads to
deterioration of muscle strength and consequently to more limitations in activities
in patients with knee (Pisters, Veenhof, Van Dijk, Poiraudeau, & Rannou, 2014).
Knee OA is associated with impairments in knee functional status and structures,
such as pain and reduced muscle strength, and limitations in activities, such as
walking, stair climbing, rising from a chair. Limitations in activities seem to
deteriorate slowly over time.

Health-related Quality of Life (HRQOL)

HRQOL defined as the value assigned to duration of life as modified by
the impairments, functional states, perceptions and social opportunities that are
influenced by disease, injury, treatment or policy (Patrick & Erickson,1993). A main

topic in HRQOL includes patients’ appraisal of their current level of functioning,
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as well as satisfaction with funcionality compared to what patients believe to be ideal.
A conceptual model of HRQOL provides a theoretical approach to conceptualizing
HRQOL as a multidimensional construct and integrates the biological and
psychological aspects of health outcomes (Wilson & Cleary, 1995) at the following
five levels: physiological factors, symptom status, functional health, general health
perceptions and overall QoL. HRQOL has been widely applied to different
populations, including patients with arthritis, Parkinson’s disease, cancer and HIV.

It is indicated that symptom status, functional health, general health perceptions, and
overall QoL are dimensions of HRQOL. The current study showed that participants
with knee pain (with and without knee OA) have poorer HRQoL, measured by both
generic and disease-specific scales, than the references. The presence of knee OA has
additional negative impact on HRQoL above the knee pain alone. Importantly, we
found that applying different definitions of knee OA resulted in different levels of
HRQoL and this was mainly explained by the knee pain experience. These differences
are important to take into account when assessing the impact of knee OA on HRQoL
and interpreting the results of cost-utility analyses (Kao, Wu, Tsai, Chang, & Wu,
2012)

During previous decades, there was an increasing predominance of chronic
disorders as a result of improved living conditions, better prevention, infectious
diseases management, medical technological improvements and overall aging of the
population. Therefore, an increasing number of people live with chronic diseases
that can adversely affect their HRQOL. In general, chronic diseases are slow in
progression, long in duration and require life-long medical treatment. The majority of
chronic diseases hold the potential to worsen the overall health of patients by limiting
their capacity to live well, while further limiting functional status, productivity and
HRQOL. Among these diseases are OA, cancer, heart diseases, stroke, diabetes, HIV,
bowel diseases, renal disease and diseases of central nervous system (Megari, 2013).

According to the literature about chronic diseases, HRQOL is studied as a
primary or secondary outcome. HRQOL is an important indicator used for evaluating
the impact of a disease and the effects of medical intervention. Thus, an improvement
in HRQOL is considered an essential primary outcome and determinant of program

benefit. The chronic diseases that mostly affect HRQOL in Asian populations are not
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the same when compared to Western populations, because Asian populations perceive

health more holistically (Cheung et al., 2005). As a result, HRQOL assessment is used

as an outcome of any therapeutic intervention (Martinez-Martin & Kurtis, 2012).
The interventions that may improve HRQOL include active self-management, support
and encouragement strategies, patient education, exercise programs and employment
support (Molzahn & Page). HRQOL is, however, useful, within the context of the
same chronic disease as a means comparing people at the same stage of the disease,
because each disease has its own unique trajectory. Estimation of the relative impact
of chronic diseases on HRQOL is necessary in order to better plan and distribute
resources for research, training and health care and further promote living well with
chronic diseases. Integrated patient treatment should include numerous specialties in
addition to physicians, such as psychologists, nurses and social workers, in order to
achieve the enhancement of HRQOL in patients with chronic disease.

Knee OA is a leading global cause of HRQOL loss and is associated with
significant economic costs as well as reduced overall quality of life (Losina et al.,
2015; Cross et al., 2014). Knee OA is responsible for higher major lifetime disability
in females than males due to the greater prevalence of knee osteoarthritis and higher
life expectancy for females (Abbott, Usiskin, Wilson, Hansen, & Losina, 2017).
Knee OA also has potentially devastating effects on HRQOL and represents an
increasing economic burden in the future. Moreover, pain and physical disability
brought about by OA also affect social functioning, further diminishing the patient’s
quality of life (Kiadaliri et al., 2016). The burden of OA is, therefore, considerable
based on both societal and individual patient perspectives (Jack Farr, Miller, &
Block, 2013). The high prevalence of OA and the impact on the individual indicate
that resources need to be increased to improve quality of life for people with OA who
frequently have a significantly higher probability of absenteeism and more days
missed from work. Furthermore, a recent analysis from the USA estimated the annual
per capita absenteeism costs to be US$ 469 for female workers and US$ 520 for male
workers (Kotlarz, Gunnarsson, Fang, & Rizzo, 2009). In the past two decades, it has
been increasingly recognized that a key outcome measure for health care interventions
for OA, and many other conditions, is HRQOL (Revicki, Zodet, Joshua-Gotlib,

Levine, & Crawley, 2003). This is especially germane for OA where most available
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therapies target symptoms rather than modifying the underlying disease process

(Cella & Nowinski, 2002). Determining the effectiveness of such therapies, therefore,

rests on assessing improvements in the HRQOL of OA patients as illustrated by
several randomized clinical trials [RCTs] that showed improvements in HRQOL

in OA patients treated with glucosamine sulfate (Jahan, 2017).

The individual and family self-management support [IFSMT]

A middle range theory, individual and family self-management theory
[IFSMT] developed by Ryan and Sawin (2009) can provide a framework for
assessing, planning, and implementing a theory based approach to care for middle-
aged women with knee OA SM outcomes. This study examines essential elements of
IFSMT and provides a synthesis of SM literature related to knee functional status and
HRQOL. IFSMT conceptualizes SM as a process by which individuals and families
use knowledge and beliefs, self-regulation skills and abilities, and social facilitation
to achieve proximal and distal outcomes and cost of health) (Ryan & Sawin, 2009).
According to IFSMT, SM takes place in the context of risk and protective factors
specific to a particular health condition, the physical and social environment and
various individual and family factors.

IFSM posits 3 constructs related to self-management including contextual
aspects, that is, individual and external factors that might challenge or enhance the
patient’s ability to successfully self-manage, and the provider’s capacity to support
self-management efforts; procedural aspects of self-management, including self-
regulation (goal setting, self-evaluation, and self-monitoring), self-efficacy, and social
facilitation (social support for self-management); and proximal or short-term and
distal outcomes such as changes in health behaviors, reduced health system
utilization, and costs (Ryan & Sawin, 2009).

As mentioned above, the interaction among dimension is described that
factors in the context dimension affect an individual’s and family’s ability to engage
in the process dimension and have direct impact on outcomes. Also, constructs in the
process dimension are linked to constructs in the context dimension, are internally

related, and affect the outcome dimension. Knowledge and specific health beliefs are
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linked to engagement in self-regulation behaviors. Social facilitation is inter-related
with knowledge and beliefs and self-regulation. Knowledgeable engagement in
supported self-regulation behaviors leads to engagement in self-management
behaviors or proximal outcomes. Constructs of the outcome dimensions are affected
by both context and process dimensions. Outcomes are proximal and distal, with

achievement of proximal outcomes causing, at least in part, distal outcomes.
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Figure 2 Individual and family self-management theory (Ryan & Sawin, 2014)

According to Ryan and Sawin (2009), they explain that this theory should
be an intervention development by addressing either the context or the process.
Interventions aim at the context and can reduce risk or foster conditions that support
self-management. Interventions aim at the self-management process and can enhance
knowledge and beliefs, increase an individual’s use of self-regulation behaviors and
foster social facilitation. Therefore, persons should be more likely to engage in the
recommended health behaviors. They should have knowledge and beliefs consistent
with their behaviors, if they develop self-regulation skills and abilities to change their
health behaviors, and experience social facilitations support from their health
professional that positively influences and supports them to engage in achieving a

change in health behaviors for prevention or delay of knee OA complications.
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Hence nurses must play an vital role in educating the individual and the
family about self management plans and which improves their health outcomes.
Hence the investigator applied IFSMT among middle-aged women with knee OA in
order to improve their well-being and change their health behaviour pattern and

reduce their visit to the health care.

Evidence-based reviews of knee OA self-management

In this review, the studies compared the effects of self-management
programs on self-efficacy for self-management with the effects of routine care.

Four studies suggested that self-management programs had better effectiveness in
improving self-efficacy for self-management of pain and other symptoms than routine
care. Self-management programs have been found to be significantly more effective
in pain reduction than routine care. An arthritis self-management program [ASMP]
with an added exercise component among osteoarthritic knee sufferers was provided
for participants in Hong Kong (Asia) with an experimental design. The ASMP
developed by Lorig and Fries at Stanford University is based on Bandura’s concept of
self-efficacy and behavior modificiation (Yip et al., 2007 a, b; Yip, Sit, Wong, Chong,
& Chung, 2008).

The ASMP intervention consisted of six two-hour classes held once a week
with 10-15 participants led by registered nurses trained in small group leadership and
the basic principles of self-management. The classes were conducted according to a
structured protocol. The program focused on the use of an action plan and teaching
participants how to cope and manage common knee osteoarthritic consequences such
as arthritis pain, fatigue, daily activity limitations and stress. The following topics
were covered: 1) an overview of self-management principles; 2) medical aspects and
pain management; 3) joint protection; 4) physical activity and exercise; 5) available
treatments; 6) stress management; 7) nutrition; and 8) communication skills and
availability of community resources. The exercises took approximately 15 minutes
to execute. The control group received routine orthopedic treatment (treatment
prescribed by orthopedic doctors or out-patient clinics) with no other treatment.

The participants in the intervention group received a 6-week ASMP with an added

exercise component. Outcome measures included arthritic pain and fatigue rating,
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practice of light exercise routines, functional status and number of unplanned arthritis-
related medical consultations.

Self-efficacy and osteoarthritis pain were the outcome measures (Yip et al.,
2007 b; Yip et al., 2008). In addition, self-management programs were found to be
more effective in increasing exercise practice than routine care (Yip et al., 2007 a, b).
Moreover, a study by Yip et al. (2008) supported that a self-management group
showed better improvement in self-rated health than a routine care group. This finding
was consistent with the significant effects of self-management programs on improving
self-efficacy in this study. The study by Yip et al. (2008) claimed that, a self-
management program led to greater decreases in current pain, pain at night and pain
during walking when compared to routine care, but not when changing position,
which imposes more physical strain.

The effects of self-management, education and specific exercises delivered
by health professionals in patients with knee OA by Coleman et al. (2012) in an
education self-management program for subjects with knee OA program implemented
by health professionals in a primary health care setting was able to achieve and
maintain clinically meaningful improvements compared to standard medical
management in a control group. In this study, the effects of standard medical
management will be compared with the effects of this program in a single-blind
randomized study. Participants will be randomized into either intervention or control
groups (delayed start). The intervention group will complete the OA knee program
and both groups will be followed for 6 months. Assessments will be at baseline,

8 weeks and 6 months. SF-36, WOMAC and VAS pain questionnaires will be
completed. Isometric quadriceps and hamstring strength will be measured by using a
dynamometer. Knee range of movement will be assessed by using a goniometer and
physical function will be determined by a modified timed-up and go test. Data will be
analyzed by using repeated measures ANOVA. The results of this study will be
compared to the effects of self-management programs on pain reduction with the
effects of routine care only. Self-management programs have been found to be
significantly more effective in pain reduction and significant difference in quality of
life than routine care for OA pain as one of the outcome measures.

In a study entitled family practice nurses supporting self-management in
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older patients with mild osteoarthritis: A randomized trial by Wetzels, Harmsen,

Van Weel, Grol, and Wensing (2007) the idea was supported that self-management
intends to improve lifestyle, which is beneficial for patients with mild OA. A nurse-
based intervention in older OA patients’ self-management was measured with the aim
of assessing its effects on mobility and functioning. Randomized controlled trial of
patients (> 65 years) with mild hip or knee OA from nine family practices were
explored in the Netherlands.

The intervention consisted of supporting patients’ self-management of OA
symptoms by using a practice-based nurse. The outcome measures were patients’
mobility. The intervention consisted of education and self-management of OA
symptoms. It was conducted by a nurse and aimed to change life style behavior by
improving mobility and physical functioning. Based on a time-scale, the intervention
consisted of three parts. First, the patients had to prepare for the home visits of nurses
by using an educational leaflet about osteoarthritis (developed by the Dutch College
of General Practitioners) and a booklet with health-status charts. The health-status
charts were based on the Wonca COOP-charts. The patients needed to state their level
of exercise, pain-level and impairments prior to the nurse home visit. The charts were
discussed during a 30-minute nurse home visit as the second part of the intervention.
In this home visit, the patients gained insight into their own OA symptoms.
Subsequently, the patients agreed to try to change one of four lifestyle items (physical
exercise, weight loss, use of a walking aid and how to use over-the-counter pain relief
medications (pain). The third part of the intervention was a follow-up phone call after
approximately three months. In this phone call, the nurse evaluated to what extent the
patient had been able to adapt to lifestyle changes and, subsequently, what might be
necessary to maintain the changes. The nurse conducting the intervention had
undergone certified education in rheumatology. Patients in the control group received
only the educational leaflet about osteoarthritis. Patient-reported functioning improved
on four scales in the intervention group compared to one scale in the control group.
However, this result was not significant. Mobility improved in both groups without a
significant difference between the two groups. There were no differences between
the groups regarding consultations with family physicians or physiotherapists,

or medication use. A nurse-based intervention on older OA patients’ self-management
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did not improve self-reported functioning or mobility or patients' use of health care
resources.

A study of the effects of a self-management intervention among middle-age
adults with knee osteoarthritis by Mei-Hua Kao, Pi-Feng Hsu, Sheng-Fang Tien, and
Chie-Pein Chen (2017) was based on a quasi-experimental design and applied to
middle-aged adults with knee OA. The self-management intervention for knee OA
was based on the self-regulation theory. The intervention was divided into the
following four parts: 1) an introduction to the causes and symptoms of knee OA;

2) treatments for degenerative knee joints (medications, physical therapy and
surgery); 3) importance of self-management (managing diet and weight; the benefits
of activities and sports, daily care strategies) and 4) monitoring and treating
symptoms (symptom monitoring, symptom management and emotional adjustment
and processing).

The intervention was implemented at four weeks after the baseline
measurement to avoid any influence of medical treatment. The first session (Week 4)
taught self-monitoring, which included identifying participants’ symptoms of knee
OA and daily activities that were affected by their symptoms. These were recorded in
a daily journal, which has been shown to improve self-monitoring when managing
health. The journal entries included the date, knee symptom (s) and frequency of
symptom (s), situation (s) causing symptoms (work, activity and sports, etc.) and the
degree of discomfort. Participants were directed to select a problem area they wanted
to improve and were given guidance on the use of coping strategies for managing
symptoms and emotions. The second session at five weeks after baseline involved
self-judgment. Self-judgment helped participants self-evaluate health status and
included interviews, home visits and telephone contact. This format has been
demonstrated to provide information to guide patients in setting individual goals.
The self-reaction component was conducted in the final session (6 weeks after
baseline). Participants were asked about their progress in achieving set goals.

The participants’ ability to achieve set goals was evaluated and the
participants were provided guidance plans for mitigating knee symptoms. During this

stage, information about techniques and coping strategies to relieve symptoms such
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as diet, exercise and lifestyle information were provided. This session established
incentives to encourage participants to achieve set goals, which can motivate patients
to modify behavior. Encouragement from another person was provided by using
verbal persuasion via telephone calls or direct person-to-person contact, which can
enhance the self-efficacy of patients. During the entire course of the self-management
process, the participants were contacted weekly to provide continuous positive
feedback and encouragement to meet objectives and create a sense of self-reward.
The participants continued the process of self-management for the next 12 weeks.
Additional measurements and questionnaire data were obtained for the study at 10 and
18 weeks. Data were obtained either in the outpatient clinic or the home setting.

Knee OA patients were recruited from two medical centers in northern Taiwan.

A generalized estimating equation compared assessment scores for 105 participants
after the intervention (10 and 18 weeks) with scores at four weeks.

According to the findings, knee symptoms and physical function scores
significantly improved and quality of life scores significantly increased while body
mass index, unplanned medical consultations and doses of pain medication
significantly decreased at 10 and 18 weeks compared to four weeks. After making
adjustments for the effects of time and significantly related factors, the participants’
knee symptoms, physical function, body mass index and quality of life were found
to have significantly improved at 10 and 18 weeks compared to four weeks. The self-
management intervention based on self-regulation theory improved participants’
symptoms and functionality with knee OA, as well as overall health and quality
of life.

A study on re-designing care for chronic conditions by improving hospital-
based ambulatory care for people with osteoarthritis of the hip and knee by Brand,
Amatya, Gordon, Tosti, and Gorelik (2010) involved the implementation of a new
chronic disease management osteoarthritis service, which was multidisciplinary and
evidence-based with support for patient self-management and care coordination.

A musculoskeletal coordinator role was pivotal to service redesign and osteoarthritis
pathway implementation. The impact evaluation included service utilization, patient
and general practitioner service experience, a before and after audit of clinician

adherence to recommendations, and 3-and 6-month patient health outcomes (pain,
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physical function, patient and physician global health (visual analogue scale),
disability. A total of 123 patients with a median age of 66 years were assessed.

Documentation of osteoarthritis assessment and management improved for
all parameters. At three months, there were improvements in self-reported pain
(p <0.001), global function (p < 0.001), physician- and patient-reported global health
(p <0.001), partners in health scores (p < 0.001) and hip and knee multi-attribute
prioritization tool scores (p < 0.014). Body mass index did not improve. Patients and
general practitioners reported positive experiences, but there was variable uptake of
recommendations by patients. The main factors influencing the uptake of
recommendations were access block to community services in the first three months
and patient preferences for therapy. The cost implications for implementation were
low. The osteoarthritis service model is feasible for implementation, well-received by
patients and staff and provides a template for translation into other settings.

The implementation of a community-based aerobic walking program for
mild to moderate knee osteoarthritis was explored in a knowledge translation
randomized controlled trial (Part 1I: Clinical outcomes) by Brosseau et al. (2012).
The findings indicated a need to improve knowledge translation in order to influence
individuals to adopt effective self-management interventions such as an adapted
walking program. A single-blind, randomized control trial was conducted. Subjects
(n = 222) were randomly assigned to one of three knowledge translation groups as
follows: 1) walking and behavioral [WB] intervention (18 males, 57 females), which
included a supervised community-based aerobic walking program combined with a
behavioral intervention and an educational pamphlet on the benefits of walking;
2) walking [W] intervention (24 males, 57 females) wherein participants only
received the supervised community-based aerobic walking program intervention and
the educational pamphlet; 3) self-directed control [C] (32 males, 52 females) wherein
participants only received the educational pamphlet. One-way analyses of variance
were used to test for differences in quality of life, adherence, confidence and clinical
outcomes among the study groups at each three-month assessment during the
12-month intervention period and the 6-month follow-up period. The results found the
clinical and quality of life outcomes to improve among the participants in each of the

three comparative groups.
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A comparison of strength-training, self-management and a combination of
early osteoarthritis of the knee was conducted by McKnight (2012) and involved the
implementation of a community-based aerobic walking program for mild to moderate
knee OA. A single-blind, randomized control trial was conducted. The subjects were
randomized into one of three of the following knowledge translation groups: 1) walking
and behavioral [WB] intervention, which included the supervised community-based
aerobic walking program combined with a behavioral intervention and an educational
pamphlet on the benefits of walking; 2) walking [W] intervention in which
participants only received the supervised community-based aerobic walking program
intervention and the educational pampbhlet; 3) self-directed control [C] wherein
participants only received the educational pamphlet.

The three groups showed a significant and large increase from pre- to post-
treatment in all physical functioning measures including leg press (d = .85), range of
motion (d = 1.00), work capacity (d = .60), balance (d = .59), and stair climbing
(d =.59). There were no significant differences among the groups. Middle-aged,
sedentary persons with mild early knee osteoarthritis benefited from strength-training,
self-management and a combination of both. These results suggest that both strength-
training and self-management are suitable treatments for early onset of knee
osteoarthritis in middle-aged adults. Self-management alone may offer the least
burdensome treatment for early osteoarthritis.

At study entitled effects of activity strategy training on pain and physical
activity in older adults with knee or hip osteoarthritis: a pilot study was conducted
by Murphy et al. (2008). to teach adaptive strategies for symptom control and
engagement in physical activity [PA]. The randomized controlled pilot trial was
conducted at four sites (3 senior housing facilities and 1 senior center) in southeastern,
lower Michigan. Fifty-four older adults with hip or knee OA (mean + SD age 75.3+ 7.1
years) participated. At each site, older adults were randomly assigned to one of two
programs: exercise plus AST or exercise plus health education. The programs
involved eight sessions over four weeks with two follow-up sessions over a 6-month
period, and were conducted concurrently within each site where exercise was coupled
with activity strategy training [AST]. Patients were followed up for six weeks.

The patients attended eight exercise sessions of 45-minute duration, followed by the
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AST session. The patients visited once by OT. The level of complexity was
intermediate and pain decreased in both groups. Nevertheless, there was no significant
difference between the groups (WOMAC pain: effect size 0.03, p = 0.47). Total
physical activity [PA] and objective peak PA increased in the exercise plus AST
group; but only peak PA was significantly different compared to the exercise plus

education group (effect size 0.30, p = 0.02).

Summary

The self-management support was recommended by above studies to
implement in middle-aged women with knee OA because it can achieve results with
less time and cost than other approaches. From above mentioned, it could be
concluded that self-management support, especially in group modality, is an efficacy
approach for middle-aged women. The suggestions from those studies stated that
more outcome research and follow-up studies need to be conducted testing the
efficacy of self-management support. This self-management support intervention
differs from others as the intervention is specific not only to their pathology [OA],
but also to the joint affected (knee). Researcher use tool to deliver information and
education covering a core self-management of knee OA topics, while utilising the
constructs of SM to enable participants to take control of their knee OA and to

improve their self-management.



CHAPTER 3
RESEARCH METHODS

The purpose of this study was to determine the effectiveness of a self-
management support intervention on knee functional status and health-related quality
of life among middle-aged women with knee OA. The research methods of this study
included research design, population and sample, instrumentation, protection of

human participants, data collection procedures and data analysis.

Research design

A randomized control trial [RCT] design with pretest-posttest and follow-up
with 4 weeks duration and 4 weeks follow-up was employed to determine the
effectiveness of a self-management support intervention on knee functional status and
health-related quality of life among middle-aged women with knee OA. The participants
were individually and randomly assigned to either the experimental or the control

groups. The participants were blinded to group allocation.

Study setting

Outpatient department of orthorpedic at the Thasala hospital, Nakhon Si
Thammarat province southern of Thailand. This clinic open on Monday and
Wednesday. There were approximately 200-300 patients per year. Additionally,
at this clinic there was available meeting room activities. This room was used to
implement the intervention with given permission by the director of outpatient

department of orthorpedic.

Population and sample

Target population

The target population of this study was middle-aged women aged 40-59
years old who have been clinically diagnosed with knee OA. The patients receiving

service at outpatient department of orthorpedic, Thasala hospital in 2019. The total
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patient in 2019 from medical recorded in the computer center of Thasala hospital
230 cases.

Accessible population

The accessible population was the target population who resided in Thasala
District, Nakhon Si Thammarat province, with similar contexts. Sample were selected
by a simple random sampling method based on the participants’ living area in two
communities in Nakhon Si Thammarat. The participants were recruited if they were
diagnosed by physician. At the outpatient department of orthorpedic, Thasala hospital.
The community of this study meet the following inclusion criteria.

Inclusion criteria

1. The middle-aged women with knee OA were diagnosis more than
3 month

2. No history of any major knee injury

3. No knee surgery or steroid uses

4. Be able to understand of well-communicate Thai language

Exclusion Criteria

1. Serious co-morbidity such as stroke

2. Symptomatic injury to the knee joint with inflammatory joint disease

Sample size
The sample size was calculated by using power calculation with the
G power program (Version 3.1.2.9) (Fual et al., 2009). Power analysis involved
F test for ANOVA repeated measure within-between factors with a power = .80,
a significance level = .05, and an effect size = .61, all of which will be obtained from

a previous intervention study on self-efficacy intervention in knee OA (Coleman

et al., 2008;Yip et al., 2007 a). These measures were repeated three times with a total
minimum sample size of 30 participants. With an estimated attrition rate of 30 percent
based on previous studies, finally, a total of 40 participants were recruited and
randomly assigned 20 participants per group.

Sampling

Two hundred thirty-eight participants fulfilled the inclusion criteria: age
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40-59, and diagnosis of knee OA for more than three months. All list patients received
written information about the study. One week after the accepted invitattion,
participants were contacted by telephone, and invited to participate in the study.
Five patients declined participaton for various resons, the most common resons being
lack of time. There are three patients of major injuries caused knee OA by car
accidents. Randomization was performed after the baseline examination.

Randomization and blinding

Participants were allocatd to study groups using simple randomization
performed in batches of approximately 40 depending on recruitement success
(selected by a computer-generated for limited 40 cases from 222 case). They were
randomized to either the intervention or the control group. Blinding of participants to
determine group allocation. Blinding of participants was not possible, owing to the
nature of the intervention. However, the RA performing the assessment did not
participate in the facilitaton of the self-management support intervention and thus
were bling group allocation. To maintain blinding, the RA were asked no to discuss
dtroup allocation with the participants during assessments. All patients were informed
that they could be randomly. A flow chart of the recruitment process is given in

Figure 3.
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Figure 3 Consort flow diagram of the study
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The following three instruments for data collection and the intervention for

implementation. For data collection:
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1. A demographic questionnaire was developed by the researcher for
collecting data about age, weigh, high, duration of knee OA, marital status, education,
income per month (Thai bath) at baseline only.

2. Knee functional status was measured by using the functional dimension
of the modified Thai version of Western Ontario and McMaster University
Osteoarthritis Index [WOMAC]. It is a self-report scale containing 22 items.
(Kuptniratsaikul & Rattanachaiyanont, 2007). There were 3 subscales of pain
(5 items), stiffness (2 items) and function (15 items). The participants were asked to
rate each item on 0-10 point rating scale from “0” is no or least problem to “10”
is very much or most problem. A total score range from 0-220 with a high scrore
indicating greater knee functional limitation and a low score interpreting as less knee
functional limitation. A previous study The modified 22-item Thai WOMAC index
had convergent validity to the algofunctional Lequesne index in pain and function
dimensions (Spearman’s correlation coefficients were 0.66 and 0.69, respectively).
The reliability had correlation coefficients ranging from 0.65 to 0.71. The internal
consistency had an o ranging from 0.85 to 0.97 (Kuptniratsailkul & Rattanachaiyanont,
2007)

3. Health-related of quality of life [HRQOL] was measured by the short
form survey [SF-36]. The scientific literature on rheumatology recommends that
researchers use the SF-36 concurrently. In support of their complementary roles,
the detection of clinically important changes is enhanced through the use of a middle-
aged measure [SF-36] that properly distinguishes different levels of self-reported
general health statuses and co-morbidities not necessarily related to OA. It is most
widely used and extensively validated measure of outcome. The SF-36 is a reliable
and valid scale for several medical conditions including rheumatic diseases. It has
been used to report QOL in several RCTs involving various self-management
programs. The instrument contains 36 items in the following eight domains: physical
functioning (10 items), role limitations due to physical problems (4 items), physical
pain (2 items), general health perceptions (5 items), social functioning (2 items),
vitality (4 items), role limitations due to emotional problems (3 items) and general
mental health (5 items) and reported health transition (1 item). The score of each item
varies from 1-2 points in physical functioning, 1-3 points in general health and 1-6 in
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the physical pain, social functioning, and mental health domains. The total score of
each domain requires a transformation into 100-point scales. The aggregated SF-36
components are scored in which higher scores represent better HRQOL. From the
previous study the reliability of SF-36 was relatively low, especially in the role
physical and bodily pain dimensions (Cronbach's alpha < 0.700). Construct validity
between each dimension in SF-36 and WOMAC demonstrated coefficients ranging
from -0.05 to -0.409 (Tangtrakulwanich et al., 2006).

For implementation:

The next step in self-management support intervention process is to
implement the intervention. The researcher needs to implement all of the steps
outlined in the function based intervention plan and continue to collect data.

1. The process of activities for intervention group consisted of eight
bi-weekly session (Monday and Friday) and approximately 80 minutes per session.

2. Homework guidelines have been formulated for participants for present
and discuss next week. It was assignment each week for researcher assess participants
understanding and their problem. The participants must complete homework and
discuss with researche before start next session. The participants were received
homework record forms.

3. Booklet knee OA consist of knowledge about knee OA, pathophysiology,

sign and symptom, pain management, knee exercise, and treatment.
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Table 1 A summary of implementation

Week Subject Content

Wk 1 Knowledge knee OA and  Session 1: Goal and expectation

exchange of experience Session 2: Providing knowledge of knee

OA OA
Wk 2 Pain management and Session 3: Providing pain management
knee exercise Session 4: Knee exercise
Wk 3 Nutrition and weight Session 5: Self-regulation skill
control Session 6: Nutrition and weight control
Wk 4 Evaluation of self- Session 7: Self-evaluation
management and home Session 8: Home Visits
visiting

Usual care (both groups) involved giving patient education such as weigth
control, and knee exercise. In addition, at the end of the intervention, both groups had

received a book containing descriptions and tips for managing knee OA.

Validity and reliability of instruments

Content validity

1. Instrument for implementation: details of planning and process for the
self-management support intervention were validated by a panel of three content
experts, including 2 physicians who spetcialty in orthopeadic, spine, bone and joint
infection, and a nursing instructor who specialty in women health in community.
They were arked to consider and provide comments and suggestion about all content
in terms of comparability and appropriateness with the concepts to be used and
guideline for knee OA. Then the researcher made revisions responding all experts’
comments and suggestions.

2. Instruments for data collection: content validity of the modified Thai
vesion WOMAC and the SF-36 were already tested in previous studies
(Kuptniratsaikul & Rattanachaiyanont, 2007).
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Realiability

The modified Thai version WOMAC and SF-36 were tested for thernal
consistency reliability with a total of 5 participant in pilot study. The Cronbach’ s
alpha reliability of the WOMAC was .80 and SF-36 was .81.

Protection of participant rights

The researcher prepared consent forms for participants in both the control
and experimental (intervention) groups to complete and sign before starting the
intervention. After approval of the research proposal by the Faculty Ethics Committee
code 02-05-2562 of the Faculty of Nursing, Burapha University, middle-aged women
who are interested in participation informed about the research objectives, data
collection methods, study timeline, risks- benefits of the study and confidentiality
policy. Next, after being enrolled in the study and granting informed consent,
the participants were randomly assigned to the control and experimental groups.
Throughout the study, the researcher maintained the confidentiality and rights of
every participant. Participants’ information protected by the researcher and
completely destroyed after the findings of the study have been published. If the
participants have any concerns during the study and want to withdraw, they were
able to do so at any time. Thai clinical trial registry [TCTR20191223003].

Pilot study
The pilot study was employed to the applicability of the middle-aged women

with knee OA. The participants included five middle-aged women with knee OA who
met the inclusion criteria and they participated in all 4 sessions of the self-management
support intervention. The setting to pilot study was Mueang Health Promoting
Hospitals in Mueang Nakhon Si Thammarat province. After the participants have
been recruited for the pilot study, they signed the informed consent form prior to

complete all sessions of the intervention.
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Research assistant [RA] roles

A RA is register nurse at OPD clinic orthorpedic. The RA was trained about
collection data, measurement WOMAC and SF-36. Duties may consist of:

1. Obtain informed consent and keep accurate records for the study.
RA must keep data confidential and no discuss.

2. Collaborate with the principal investigator and researcher to implement
and maintain protocols for secure storage of data.

3. Appointmentation with participant for maintained in this study.

4. Other duties as assigned.

Data collection procedures

1. Before commencing data collection, the researcher explained the purpose
of the research to the director in order to obtain permission for data collection.

2. The researcher prepared the materials such as the booklets for the
participants.

3. The researcher trained research assistants to use the data collection
instruments. The researcher described the meaning of each item for research
assistants.

4. The researcher perform the following with the experimental group.

Experimental group

The information collected before any interventions are implemented is
referred to as a baseline. The researcher explained the intervention objectives,
procedures, evaluation and follow-up assessment to all participants. Next, the
participants who are participants to sign an informed consent form.

Implementation phase:

The self-managemnt support intervention for middle-aged women consisted
of essential topics that involved self-management in group participation. Four 80
minute sessions were provided by the researcher. Self-management supported
intervention were used to manage their own health and well-being for as many of
their health needs as possible. This included health education, engagement in healthy

activities which are known to produce positive outcomes.
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Week 0: Meeting introduction and baseline measurement. The researcher
also asked participants to briefly explain their the intervention’ s objections,
procedures, evaluation, and follow-up assessment. The participants were sign the
informed consents forms after they have agreed to the participate. Then, the
participants were asked to complete the WOMAC and SF-36 by the research
assistants.

Week 1: knowledge knee OA and Exchange of experience OA

Session 1: Goal and expectation

Several reviews and guidelines on the management of osteoarthritis exist,
based on evidence from trials about the effectiveness of the various interventions
available. It is important that their management center around a careful assessment of
the severity of those patient-related outcomes and not of the severity of joint damage.
Knee OA is an increasingly important public-health problem. Therefore, more
research is needed about secondary prevention of progressive joint damage and about
control of pain.

The objective of this session is searchin goal and expectation about
knee OA. To describe, patient-oriented diseases with specific their goal which could
be used to enhance self-management support in patients with knee OA. Improving a
patient’s goal and expectation about their condition helps them participate in
decisions about their care.

Session 2: Providing knowledge of knee OA

The important public health decisions, given knowledge about knee OA,
symptomatic knee OA. The researcher describe the prevalence, causes and associated
risk factors, symptoms, diagnosis and classification, self-management and treatment
options and understanding of the presented material. Participants provided with an
understanding of their OA including the disease process and its evidenced-based
management. This information was shared highlight the importance of following
the developed management plans, and the specific lifestyle behavior necessary to
facilitate improvement in functional status and quality of life. Some of these behavior
modifications, appropriate exercise habits, pain management, the pacing of activity

and weight reduction.
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The objective of this session is giving knowledge about knee OA.
To describe, patient-oriented diseases with specific education programs which could
be used to enhance self-management support in patients with knee OA. Improving a
patient’s knowledge about their condition helps them participate in decisions about
their care.

Week 2: Pain management and knee exercise

Session 3: Providing pain management

The researcher also invited to develop a self-management plan based on
needs and preferences. The researcher offered patients with knee OA information
about pain management their condition and support for self-management activities,
including the development and pain monitoring. Developing a plan with agreed
treatment goals that helps the patient understand and manage their condition. The plan
may include types of pain management specific to their condition, where to find
further information, and contact details of support groups. Group discussion (action
plan and problem-solving skills). Guiding for self-monitoring records on ergonomic
management using a logbook is provided. Individual goals and action plans were
designed into daily living activities. Understanding more about your condition and
having a self-management plan helps you to manage your symptoms so you can
continue or return to usual activities.

The objective of this session is giving pain management about knee OA.
To describe, knee pain, medicine and treatment which could be used to enhance
self-management support in patients with knee OA. Improving a patient’s knowledge
about pain management.

Session 4: Knee exercise in patients with knee OA

Knee exercise was instruction for supported, home- based exercise.
OA evidence suggests a supervised group or an individual treatment is superior to
independent home exercise to achieve reductions in pain, while all modes of delivery
produce similar results for physical function. The frequency, duration and intensity of
the exercise program may affect clinical outcomes.

The objective of this session is knowledge about knee exercise and physical

activity.
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Week 3: Nutrition and weight control

Session 5: Self-regulation skill

Self-regulation was instruction for supported, self- management. Knee OA
evidence suggests home exercise to achieve reductions in pain, while all modes of
delivery produce similar results for physical function. The frequency, duration and
intensity of the exercise program may affect clinical outcomes.

The objective of this session is knowledge about pain management and
exercise and physical activity. The objective of this session is set the goals for
self-management about knee exercise and weight control.

Session 6: Nutrition and weight control

For the nutrition and weight control, the daily caloric intake was adjusted
according to change to low carbohydrate and high vegetable diet. The initial diet plan
provided an energy-intake (kcal/ day), as predicted by an energy expenditure for
women. The objective of this session is to set the goals for self-management
about weith control.

Week 4: Evaluation of self-management and home visiting

Session 7: Self-evaluation

Participants were encouraged to lose their body weight through a
combination of diet and exercise. Supporting people to lose weight requires
appropriate expertise to address the complex interaction of diet, exercise or activity
and behavior change. Behavior change underpins successful engagement.

The objective of this session is focusing on the critical elements of self-
management include setting goals, monitoring behavior, and evaluating progress.
The researcher meet the participants to evaluate self-management and conditions.

Session 8: Home visits

Advice included on appropriate daily activity and there an opportunity
for question and answer sessions and sharing information with other participants.

The objective of this session is focusing on the outcomes of a self-
management program. The researcher meet the participants to evaluate self-

management and conditions.
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Post-intervention

The participants requested to complete the WOMAC and SF-36 (Week 4)
by the researcher resistant. The participants prepared for an evaluation and ask if they
have any questions or problems.

Follow-up (Week 8)

The research assistant asked the participants to complete the WOMAC and
SF-36. The research assistants were asked the participants to complete the WOMAC
and SF-36. The participants were requested to complete the WOMAC and SF-36.
At Week 8, the researcher was to follow them by calling the participants in
order to remind them to prepare for an evaluation during the following week and ask
if they have any questions or problems.

Control group

The researcher explained the research objectives, procedures, evaluation and
follow-up assessment to all participants. Next, the participants asked to sign informed
consent forms. The data collection performed at Week 0 before starting the
intervention (baseline, T1), at 4 weeks after the intervention (T2) and at the 8-week
(T3) follow-up. Lastly the researcher provided booklet and studied material to them to

practice by themselves.

Data analysis

Data were analyzed by using a statistical software program with statistical
significance set at p < .05.

1. Descriptive statistics (frequency, percentage, mean, SD and range) were
used to describe the characteristics and the study variables.

2. The two-way repeated measurs ANOVA (one within-one between) was
determined the differences in mean scores for knee functional status and HRQOL,
comparing the experimental and control groups at 3-point time measures, namely

pre-intervention (week 0), post-intervention (week 4), and follow-up (week 8).



CHAPTER 4
RESULTS

This chapter presents the findings of the study with a summary of the sample
allocation, characteristics of the participants, testing of the statistical assumptions,

descriptive statistics of the outcome variables, and testing of the study hypotheses.

Summary of the sample allocation

A total of 222 middle-aged women were eligible and 40 of those were
invited to participate in the study. They agreed and signed informed consents forms to
voluntarily participate and were randomly assigned into intervention and control
groups with an equal number of 20 participants per group (Figure 4). For the
intervention group at baseline (week 0), the participants were asked to complete a
demographic questionnaire, the WOMAC and the SF-36. The participant then
participated in the 4-week implementation of the intervention. After completing the
intervention, they were asked to complete the WOMAC and the SF-36 at post
intervention (week 4) and follow up (week 8). Within the control group at baseline
measurement (week 0), the participants were also complete a demographic
questionnaire, the WOMAC and the SF-36. At four and eight weeks after the first
meeting at baseline, they wreaked to complete the same questionnaires (except a

demographic questionnaire).

Characteristics of the participants

For the intervention group, there were 20 participants with a mean age of
52.35 years (SD = 5.82 range = 40-59). The mean BMI (kg/ m?) was 27.12 kg/ m?
(SD = 3.87, range = 20.44-34.13). The mean duration of knee OA was 3.3 years
(SD = 2.54, range = 1-10). Most of them were married (80%) and had educational
levels at the primary school level (60%). Approximately 40 percent of participants
had no underlying disease. More than half of them (55%) had monthly family
incomes of 3,000-5,000 Thai baht. While most were farmers (45%) and house
housekeeper (35%).
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For the control group, there were 20 participants with a mean age of
53 years (SD = 5.47, range = 40-59). The mean BMI (kg/ m?) was 29.29 kg/ m?

(SD =4.61, range = 22.77-38.05) and the mean duration of knee OA was 3.2 years
(SD = 3.41, range = 1-12). Most of the participants were married (80%) and had
education levels of the primary school level (75%). About 40 percent of the
participants had no underlying disease. Most of them (40%) had monthly family
incomes of 3,000-5,000 Thai baht, while most were housekeeper (45%) and small
business (20%).

The participants’ characteristics between the control and intervention groups
were compared by using independent t-test for continuous and chi-square for
categorical data to determine their differences. No significant differences were found
in the participants’ characteristics between the two groups (p > .05). The details are

shown in Table 2.

Table 2 Characteristic of the participants

Intervention group Control group

Characteristic (n=20) (n =20) t V% P
n % n %
Age (years) M =52.35 (SD = 5.82, M =53 (SD =5.47, .62 24
range = 40-59) range = 42-59)
BMI (kg/ m?) M=27.12(SD =387, M=29.29(SD=461, -161 12
range=20.44-34.13) range=22.77-38.05)
>25 15 75 17 85
Duration of knee OA M =3.20 (SD =341, M=3.30 (SD = 2.54, A1 .92
(years) range = 1-12) range=1-10)
Marital status .68* 1
Single 1 5 2 10
Married 16 80 16 80
Widow/ divorce 3 15 2 10
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Intervention group

Control group

Characteristic (n=20) (n=20) 7 P
n % n %
Education 6.66* 0.12
No literate 1 5 0 0
1° school 12 60 15 75
2° school 6 30 4 20
Diploma/ Bachelor 1 5 1 5
Underling disease 10 75
No 11 55 12 60
Yes 9 45 8 40
Hypertension 6 30 9 45 25 A1
Diabetes 5 25 5 25
Monthly income .06 572
(Thai baht)
3,000-5,000 11 55 8 40
5,001-10,000 9 45 7 35
>10,000 0 0 5 25
Occupation 5.84* 0.17
House worker 7 35 9 45
Farmer 9 45 3 15
Small business 1 5 4 20
Employee/ Labor 3 15 3 15

*Fisher's exact test

Evaluations of statistical assumptions for the dependent variables

The assumptions for subsequently statistical analyses were tested.

The following assumptions were examined to ensure the validity of the statistical

calculations.

1. Normality distribution

Knee functional status and HRQOL at three time measures were tested for

univariate normality, a Shapiro-Wilk’s test (p > .05), visual inspection of the

participants’ histogram, normal Q-Q plots and box plot. Fisher’s measure of skewness
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and kurtosis was calculated by dividing the skewness or kurtosis value by the standard
error for skewness or kurtosis. Values above +1.96 or below -1.96 were significant at
the .05 level. These results indicate that this distribution was significantly skewed and
signified kurtosis. Fisher’s measure of kurtosis, which indicates this variable as an
assumption of normal distribution. The results showed that the total scores for the
WOMAC and HRQOL were normally distributed for both the intervention and
control groups.

2. Homogeneity of variance (between-subject)

Levenete’s statistic was used to test the assumption of homogeneity of
variance for the between-subject design. The test of homogeneity of variances for the
between-subject comparison showed no significance (p > .05). This indicated that the
variance of the dependent variables between groups was equal. Then the Homogeneity
of variance assumption was met. All of the error variance of the subscale was equal
across groups.

3. Assumption of sphericity (within-subject)

Mauchly’s test of sphericity was used to test the assumption of sphericity.
The total score of WOMAC and HRQOL were significant (p < .05). It was indicated
that the homogeneity of variance-covariance matrices was not equal, and the
sphericity assumptions were not met. Therefore, Greenhouse-Geisser was seleted to
report the results of repeated measure ANOVA in these aspects.

4. Test for outliers

The univariate outliers of variable were tested by Box-plot, which showed
that the control group had four outliers (Case No. 21 and 23 for data of WOMAC
Time 2, and Case No. 22 and 38 for data HRQOL, time 2). There was no influence on
the normality of distribution. The intervention group had one outlier (Case No. 2 for
data of HRQOL, Time 3). Thus, the total sample was 19 case for the intervention

group and 17 cases for control group.

Descriptive statistics of the outcome variables

In this study, outcome variables included knee functional status indicating
by a total score of WOMAC, and health related quality of life (HRQOL) indicating by
a total score of SF-36. They were measured at baseline (pre-intervention [week 0]),
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post-intervention (week 4), and follow-up (week 8). Means and standard deviations of

total and subscale scores of WOMAC and SF-36 were used to describe these variables

for both the intervention and the control groups among 3-time measures. Details were

presented in Table 3 and Table 4.

Table 3 Means and standard deviations of WOMAC measured at baseline (week 0),

post-intervention (week 4) and follow-up (week 8) for the control and the

intervention groups

Intervention Control
Variable Week (n=19) (n=17)
M SD M SD
Knee functional status
Total score WOMAC 0 73.58 44.50 68.65 20.90
4 45.47 41.32 60.82 8.44
8 21.90 2i8u2 76.41 13.05
Subscale score
Pain 0 16.68 10.96 20.59 5.30
4 9.32 7.83 13.59 3.92
8 4.47 5.47 17.76 4.70
Stiffness 0 6.05 4.55 571 5.17
4 4.32 3.25 4.65 .862
8 .95 1.58 2.29 1.57
Functional status 0 50.84 31.11 42.35 13.86
4 31.84 32.08 42.59 5.94
8 16.47 17.52 56.35 9.79




Table 4 Means and standard deviations of SF-36 measured at baseline (week 0),

post-intervention (week 4) and follow-up (week 8) of the control and the

intervention groups

o1

Intervention Control
Variable Week (n=19) (n=17)
M SD M SD
Health related quality of life
Total SF-36 score 0 57.17 16.193 58.87 13.33
4 73.14 14.31 71.60 5.79
8 90.65 3.69 70.61 8.30
Subscale score
Physical functioning 0 59.21 16.27 62.94 21.58
4 70.00 10.14 71.18 9.77
8 84.47 13.01 69.71 5.15
Role-physical 0 31.58 35.20 48.53 43.72
4 69.74 43.76 86.77 15.61
8 100.00 .00 88.24 15.61
Bodily pain 0 49.61 32.93 52.94 24.11
4 71.97 21.17 72.50 20.95
8 95.00 10.24 73.53 22.15
General health 0 80.00 5.53 46.47 14.77
4 65.00 17.16 45.88 15.54
8 80.00 5.53 46.47 14.77
Social functioning 0 65.13 25.20 88.97 15.86
4 85.53 18.29 85.29 17.25
8 95.39 8.55 85.29 17.25
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Table 4 (Continued)

Intervention Control
Variable Week (n=19) (n=17)
M SD M SD
Vitality 0 57.89 17.66 59.12 9.88
4 65.66 12.13 56.47 6.316
8 85.26 4.85 54.41 7.48
Role-emotional 0 29.82 41.42 47.06 45.73
4 84.39 37.05 94.12 13.10
8 100.00 .00 86.27 16.91
Mental health 0 63.68 20.38 64.94 15.97
4 72.84 9.39 56.94 10.15
8 85.05 5.63 60.94 10.25

Comparisons of pre-intervention scores of outcome variables

At baseline (week 0), the scores of all outcome variables were compared
between the intervention and control groups were conducted to examine their
differences before implementation of the intervention by using independent t-test.
The results showed no significant differences (p > .05) in knee functional status and

HRQOL between the intervention and control group at pre-intervention (Table 5).

Table 5 Comparisons of the mean scores of outcome variables between the control
and intervention groups measured at baseline (week 0) by independent t-test

Intervention Control
Variable (n=19) (n=17) t p-value
M SD M SD

Knee functional status 73.58 44 .50 68.65 20.90 417 .679
HRQOL 57.17 16.19 58.87 13.33 -.952 .348
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Testing of research hypotheses

1. Comparisons of knee functional status between the intervention and
control groups, and within the intervention group

Two-way repeated measures ANOVA (one-between and one-within) was
used to determine the mean differences in the total WOMAC scores (knee functional
status) between the participants in the intervention group who receive the self-
management support intervention and those in the control group who did not receive
the intervention among three-time measures at weeks 0 (baseline), 4 (post-intervention),
and 8 (follow-up).

The results showed that the main effect of group and time had significant
differences (F 134=6.73, p =.014 and F 1 63= 14.37, p = .000, respectively).
Moreover, the interaction effect (Time*Group) also had statistically significant difference
(F163,5543=23.97, p =.000) (Table 6). In the graph, the line connecting the
intervention groups shows a decrease. The connecting line in the intervention group
showed a dramatic decrease, while there were minimal changes in the control group.
The details are shown in Figure 4.

After the interaction and main effects showed significance, the simple
effects were later tested to determine the effect of each group at each time. The simple
effects showed that at baseline (week 0) and post-intervention (week 4), the mean
WOMAC scores between the intervention and control groups were not different
(p > .05). At the follow-up (week 8). However, there was a significant difference
(F134 = 19.28, p < .05) (Table 7). This finding implies that the knee functional status
of the participants in the intervention group was better than those in the control group
during the follow-up period.

For the simple effect of time, there were statistically significant differences
in the intervention and control groups (Table 8). For the intervention group, the
mean WOMAC scores at the follow-up (week 8) were lower than those at baseline
(week 0), and post-intervention (week 4) (Mgirr = 51.68 and Mgisr = 23.58, p <.001,
respectively), and the mean score of the WOMAC at post-intervention (week 4)
was lower than the same score at baseline (week 0) (Mgir = 28.11, p <.001) (Table 9).
These findings indicate that the participants in the intervention group had better knee

functional status after receiving the self-management support intervention than before
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intervention. When the time changed increasingly, knee functional status improved.

Table 6 Repeated measure ANOVA of total WOMAC scores

Source of variation SS df MS F p-value
Between subject
Group 12610.61 1 12610.61 6.73 014
Error 6373757 34 1874.63
Within subject
Time 9820.55 1.63 15299.24 1437 <.001
Time* 16388.04 1.63 10627.99 23.97 <.001
Group
Errortime  23244.06 55.43 419.335

Estimated Marginal Means of WOMAC

80.007

70,007

60.007

50,009

40.007

Estimated Marginal Means

30,009

20,007

group
intervention
= = =control

Figure 4 Comparisons of estimated marginal means WOMAC scores
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Table 7 Simple effect of groups on WOMAC at each point of times

Source df SS MS F

Baseline (week 0)

Between subject 1 1482.25 1482.25 1.32

Error 34 114586.85 1123.40
Post-intervention (week 4)

Between subject 1 802.78 802.78 0.72

Error 34 114586.85 1123.40
Follow-up (week 8)

Between subject 1 21658 21658 19.28*

Error 34 114586.85 1123.40

*p < .05, Fos (1, 34) = 4.17

Table 8 Simple effect of time on WOMAC scores in the intervention and control

groups
Source df SS MS F

Intervention group

Between subject 18 58418.32

Interval 2 25441.82 1272091  25.85*

Error 36 17712.84 492.02

Total 56 101572.98
Control group

Between subject 18 5319.25

Interval 2 2065.45 1032.73 5.98*

Error 36 5531.22 172.85

Total 56 12915.92

*p <.05, Fos (2, 36) = 4.05



56

Table 9 Pairwise comparisons using Bonferroni of the mean difference in WOMAC
scores between each pair of time differences in the intervention and control

groups

Time Mt SE p-value

Intervention group

Week 0 vs. Week 4 28.11 7.25 <.001

Week 0 vs. Week 8 51.68 5.60 <.001

Week 4 vs. Week 8 23.58 4.90 <.001
Control group

Week 0 vs. Week 4 7.83 7.67 315

Week 0 vs. Week 8 -1.77 5.92 .198

Week 4 vs. Week 8 -15.59 5.18 .005

2. Comparisons of HRQOL among three-time measurements between
the intervention and the control groups, and among three-time measurements
within subjects.

Two-way repeated measures ANOVA (one- between and one-within)
was used to determine the mean differences in total SF-36 [HRQOL] scores between
participants in the intervention group, who received the self-management support
intervention, and those in the control group, who did not receive the intervention
among three-time measures at week 0 (baseline), 4 (post-intervention), and 8 (follow-up).

The results showed the main effects on the groups were significant
differences (Fy 34 = 6.34, p =.017). Moreover, the main effect of time and the
interaction effect (Time*Group) were also statistically significantly different
(F2,68=16.91, p =.000) (Table 9). In the graph, the line connecting the intervention
groups showed an increase. The connecting line in the control group showed a
dramatic increase, while there were minimal changes in the control group. The details
are shown in Figure 5.

After the interaction and main effects showed significance, the simple effects

were later tested to determine the effects of each group at each time. The simple effects
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showed that at baseline (week 0) and post-intervention (week 4), the mean SF-36
scores between the intervention and control groups were no different (p > .05), while
at the follow-up (week 8), there was a significant difference (F1, 34 = 90.86, p <.05)
(Table 10). This finding implies that the HRQOL of the participants in the intervention
group was better than that of the control group during the follow-up period.

For the simple effect of time, there were statistically significant differences
in the intervention group and no significant differences in the control group (Table 11).
For the intervention group, the mean scores for HRQOL at the follow-up (week 8)
were higher than those at baseline (week 0), and post-intervention (week 4)
(Mgir = -13.91 and Mgir = -30.18, p < .001, respectively). Furthermore, the mean
score for HRQOL at post-intervention (week 4) was lower than the same score at
baseline (week 0) (Mgitr = -16.27, p <.001) (Table 12). These findings indicate that
the participants in the intervention group had better knee functional status after
receiving the self-management support intervention than before receiving the

intervention. When the time changed increasingly, HRQOL also improved.

Table 10 Repeated measure ANOVA of total HRQOL score

Source of variation SS df MS F p-value

Between subject

Group 1090.29 1 1090.29 6.34 017
Error 5847.47 34

Within subject
Time 5894.01 2 2947.01 36.08 <.001

Time* Group 2763.24 2 1381.62 16.91 <.001
Error time 5554.96 68




Estimated Marginal Means of HRQOL

90.00

80.007

70.00 P

Estimated Marginal Means

60,00 o

group
== =intervention
cortrol

Figure 5 Comparisons of estimated marginal means scores of HRQOL

Table 11 Simple effect of group on HRQOL at each time.
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Source df SS MS F

Baseline (week 0)

Between subject 1 156.57 156.57 872

Error 34 6105.48 179.57
Post-intervention (week 4)

Between subject 1 93.64 93.64 .806

Error 34 3948.56 116.13
Follow-up (week 8)

Between subject 1 3603.33 3603.33  90.86*

Error 34 1348.40 39.66

* D < .05, Fos (L, 34) = 4.17



59

Table 12 Simple effect of time on HRQOL in the intervention and control groups

Source df SS MS F

Intervention group (n = 19)

Between subject 18 1410.25

Interval 2 8744.98 4372.49 24.19*

Error 36 6507.02 180.75

Total 56 16662.25
Control group (n = 17)

Between subject 16 -217405.29

Interval 2 418.98 209.49 0.01

Error 32 574454.35 17951.70

Total 50 357468

*p<.05, Fos (2, 36) = 3.23

Table 13 Pairwise comparisons using Bonferroni on the mean differences in HRQOL
scores between each pair of time differences in the intervention and control

groups

Time M it SE p-value

Intervention group

Week 0 vs. Week 4 -13.91 2.84 <.001

Week 0 vs. Week 8 -30.18 3.32 <.001

Week 4 vs Week 8 -16.24 2.56 <.001
Control group

Week 0 vs. Week 4 -6.50 3.03 .039

Week 0 vs. Week 8 -5.96 3.51 .098

Week 4 vs Week 8 0.54 2.71 .844
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Summary of the findings

The WOMAC and HRQOL were used three time measurements to
determine the effects of self-management support intervention. The mean WOMAC
and HRQOL scores at baseline were compared between the intervention and control
groups. The results showed that there were no differences in the total and subscale
scores at baseline between the two groups.

Repeated measure ANOVA were performed to determine the differences of
the interaction effect (Time*Group), and main effects of the intervention on the
outcome variables (knee functional status and HRQOL) between groups and within
group (3-time measurements). One-way ANOVA with Bonferroni post hoc was
analyzed to compare the time differences in the intervention group after the main
effect of time was found to be significant.

The total WOMAC scores at three time measurements were compared
between subjects. The findings showed that the participants who received the
self-management support intervention had lower scores than who did not receive the
intervention. The WOMAC graph of the mean score changes in both groups showed
significant differences. Within the intervention group, the total WOMAC scores
among the three-time measurement were compared. Bonferroni post hoc was used for
pairwise comparisons for within subject. The results showed that the total mean
WOMAC score at post-intervention (week 4) was lower than at baseline (week 0).
Moreover, the total mean score at follow-up (week 8) was lower than at post-intervention
and baseline (week 0).

Knee functional status after the intervention between the intervention and
control groups were different. Thus, hypothesis 1 was supported. There were also
differences between each pair of times in the intervention group.

The three aspects of the WOMAC were also compared between and within
groups after completing the three-time measurements. For between groups, the results
showed that the participants in the intervention had three better subscale scores than
those in the control group.

Hypothesis 2 was supported, because the HRQOL between the intervention
and control group was different. This means there were differences in the SF-36

scores among three-times of measurement in the intervention group. However, there
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were differences between any pairs of time in the control group at week 0 and week 4.

Effect size evaluation

The researcher calculated the standardized differences between the means
(Cohen’s d) to determine the effect size, or the magnitude of the treatment effect.
This statistic can be used in within-subject designs. The effect size presents the ability
to detect an association between a predictor and an outcome variable (Hulley,
Cummings, Browner, Grady & Newman, 2007). The effect size was calculated by

the following formula:

Effect Size = Experimental group mean — Control group mean

Control group standard deviation

The effect size was large for WOMAC (0.68 follow-up respectively).
In addition, the effect size was also median for HRQOL (0.46 at follow-up,
respectively). According to Cohen’s effect size values, there were three levels of

value of effect size: small = 0.2, median = 0.5, and large = 0.8 (Cohen, 1992).



CHAPTER 5
CONCLUSION AND DISCUSSION

This chapter presents a summary and discussion of the findings. Strength,
limitations, suggestions and recommendations are also described.

Summary of the study

The outcomes of this clinical intervention were a decrease in pain,
improvement in quality of life, and an improvement in OA specific health status.
These findings have a number of important implications for the management of
patients with OA.

This study aimed to examine the effectiveness of a self-management support
intervention on knee functional status and health-related quality of life [HRQOL] in
middle-aged women with knee OA by comparing knee functional status and HRQOL
participants between the intervention and control groups. A randomized control trial
design was used to recruit and allocate the sample with 19 and 17 participants in the
intervention and control groups respectively. All of the participants were measured
three-times at baseline (week 0), post-intervention (week 4), and follow-up (week 8).
The modified Thai version the WOMAC was used to measure knee functional status
and the short form 36 (SF-36) questionnaires was used to measure HRQOL.
Cronbach’s alphas at three measurements were .85-.97, and 0.7, respectively. Data
were analyzed by using descriptive statistics, independent t-test, chi-square and two-
way repeated measured ANOVA. The data collection was conducted at an outpatient
knee OA clinic at Thasala hospital, Thailand, from August to November 2019.
Twenty participants with knee OA were recruited into the study by using inclusion
criteria and simple random sampling.

The SMS intervention was developed based on the IFSMT of Ryan and
Sawin (2009). The content of the study materials was created based on the knee OA
guidelines and empirical studies on the subject. The SMS intervention comprised of
four sessions over four weeks at 80 minutes per session as follows: 1) session 1.

knowledge knee OA and exchange of experience knee OA; 2) session 2: pain
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management and knee exercise; 3) session 3: nutrition and weight control and
4) session 4: evaluation of self-management and home visiting.

The findings showed no differences in the participant characteristics
between the intervention and control groups. In addition, between the two groups
at baseline (week 0), WOMAC and HRQOL were not significantly different.
Participants who received the self-management support intervention had better
WOMAC and HRQOL scores than those who did not. Moreover, within the
intervention group between week 0, and week 8, the WOMAC and HRQOL were
significantly different. The knee functional status and HRQOL of the middle-aged
women in the intervention group who received the intervention were different from
those in the control group and also differed with changes over time within the

intervention group.

Discussion of the findings

The findings can be discussed according to the research hypotheses as
followings: Hypothesis 1: the participants in the intervention group will have better
knee functional status than those in the control group at post-intervention (week 4)
and at follow-up (week 8). The results showed that the self-management support
intervention was effective in that middle-aged women who received the intervention
had better knee functional status than the participants who did not receive the
intervention.

The total WOMAC score (knee functional status) between the participants in
the intervention group who received the self-management support intervention and
those in the control group who did not receive the intervention among three-time
measurements at week 0 (baseline), week 4 (post-intervention), and week 8 (follow-up).
The results showed that the main effects of group and time were significantly
different (F1 34=6.73, p =.014 and F163= 14.37, p = .000, respectively). Moreover,
the interaction effect (Time*Group) was also different with statistical significance
(F1.63,5543=23.97, p = .000). This finding implies that the knee functional status of
the participants in the intervention group was better than those in the control group at
the follow-up. For the simple effect of time, there were statistically significant

differences in the intervention and control groups. For the intervention group, the
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mean WOMAC scores at follow-up (week 8) were lower than those at baseline

(week 0), and post-intervention (week 4) (Mg = 51.68 and My;is = 23.58, p <.001,
respectively), and the mean score of the WOMAC at post-intervention (week 4) was
lower than those at baseline (week 0) (Mg = 28.11, p < .001). These findings indicate
that the participants in the intervention group had better knee functional status after
receiving the self-management support intervention than before receiving the
intervention. As time changed increasingly, knee functional status improved.

Knee osteoarthritis (OA) is a chronic disease of the synovial joints, resulting
in pain accompanied by varying degrees of functional limitations (Lane et al., 2017).
As patients transition into a life involving chronic illness, the transition can either
become a stressful time due to feelings of powerlessness, loss of autonomy and
disruptions in daily life, or a time to reevaluate their lives and take control by
incorporating self-management knowledge and skills with education from health
professionals (O’Connel, Carthy, & Savage, 2018). Individual and family members
have an important role in the recognition, assessment and recovery of patients’ health
conditions. They often know patients very well and can provide detailed information
about the patient’s history, routines or symptoms, which may assist in determining the
best treatment and ongoing support. Knee OA is a chronic disease and its symptoms
require long-term, habitual management. A passive coping style, through which
people become behaviorally inhibited and avoid taking an active role in self-managing
their pain, has been consistently related to poorer outcomes across various chronic
pain disorders. Hence, the findings could be viewed as supporting the inclusion of
SMS (Brady, 2012).

The individual and family self-management theory [IFSMT] illustrate the
complexity of the process of self-management and provides a framework for
demonstrating to how contextual risk and protective factors as well as the components
of the process of self-management contribute to patient outcomes such as self-
management behaviors, health status and quality of life. Consistent with the “process
by which individuals and families use knowledge and beliefs, self-regulation skills
and abilities, and social facilitation to achieve health-related outcomes” (Ryan &
Sawin, 2009). Hence, patients and families are expected to engage in behaviors
promoting health and modifying lifestyles. Research on self-management [SM]
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support has shown significant improvement in health outcomes (Lorig & Holman,
2003), increased quality of life and feasible clinical practice, which seems useful and
acceptable to patients (Thorstensoon, Garellick, Rystedt, & Dahlberg, 2015).

The nature of patents’ contacts with services and patients’ specific needs and
preferences are what must be considered when deciding on the most appropriate
support mode to effectively engage patients and promote self-management (Lawn &
Schoo, 2010).

The impacts of chronic health problems are linked with patients’ behaviors
and family attitudes towards the illness. Health care delivery has moved to
hospitalizations, which can often be eliminated or shortened. Health promotion
activities are increasingly appreciated for individuals and families as the strategies are
incorporated into the health care delivery system. Hence, patients and families are
expected to engage in behaviors promoting health and modifying lifestyle. Self-
management engages individuals and families as a whole in achieving outcomes.

The findings supported the self-management support intervention in that
family and health professional support had a positive influence on knee functional
status in term of knowledge, knee pain management, exercise and weight control.
Nevertheless, there were no changes at post-intervention (week 4) because improving
the knee functional status of this group was related to many factors, including
participant practices to weight control, pain management and exercise preferences of
participants. In addition, most participant were afraid of exercise. In particular, the
acceptance of exercise was a slow process. Therefore, offering new exercises should
be included in the material presented to motivate patients. Previous studies of the
self-management intervention emphasized home environment and family support in
promoting middle-aged women by improving health-related behaviors. In addition to
the overall finding on the middle-aged women three subscales were also examined
based on the following. The findings showed that the self-management support
intervention could improve knee functional status and pain in the WOMAC score of
the intervention group. According to Coleman et al. (2012), who studies the short and
medium- term effects of self-management programs for individuals with osteoarthritis

of the knee as, designed and delivered by health professionals in a quality assurance



66

study found the results show improvement in pain during the intervention and in
mental health at week 8.

In a study by Kao et al. (2016). the effects of a self-management
intervention among middle-aged adults with knee osteoarthritis were studied and
showed significantly improved quality of life. The control group showed increased
WOMAC score at week 8. According to Schoo, Morris, and Bui (2004). pain
frequency and intensity decreased significantly during weeks 1-4, but not during
weeks 5-8 of a home exercise program for knee OA. The weakness of muscles
adjacent to the painful joint is a common feature of knee OA. Adequate muscle
strength is required for many activities of daily living and muscle weakness is a major
factor contributing to knee OA related functional disability. There is some evidence
that higher quadriceps muscle volume might protect against incident knee pain and
ongoing cartilage loss and recent findings suggest that the magnitude of quadriceps
strength gains partially mediate the pain-relieving effect of resistance training in
knee OA.

Unfortunately, exercise is considered to be a core treatment for knee OA and
it is universally recommended amongst treatment guidelines for all individuals with
knee OA, regardless of their individual presentation. Exercise has a number of
potential benefits, including improving pain, physical function and mood. Exercise
likely reduces knee OA pain by several different mechanisms, including increased
central nervous system inhibition, local and systemic reductions in inflammation,
psychosocial effects and biomechanical effects at the affected joint (Iwanoto, Sato,
Takeda & Matsumoto, 2011). Exercise for knee OA might include low impact aerobic
exercise, such as walking or cycling, resistance training for muscle strengthening,
stretching, and other forms of exercise with similar or better effect sizes for knee OA
pain. The strongest evidence for pain relief and improvements in function exist in
people with knee OA (Nejati, Farzinmehr, & Moradi-Lakeh, 2015). Exercise
prescriptions should be individualized based on assessment findings and be patient-
centered involving shared decision-making between the patient and clinician. Given
that patient adherence to exercise declines over time, appropriate attention should
be pain as reduced adherence attenuates the benefits of exercise. Another key point

concerning adherence is that exercises are safe. Furthermore, while pain exacerbations



67

may occur at times, these will reduce over the course of a training program and people
with knee OA will continue to benefit from ongoing exercise (Button, Roo, Spasic,
Adamson, & Deursen, 2015). Benefits can continue for several months and this
decline steadily continues, depending upon factors such as age and physical activity
level (Quillfeldt & Marks, 2016).

As a result, weight loss interventions are recommended by several
international treatment guidelines for OA as part of the core treatment for people
with knee OA that are overweight or obese. Furthermore, education regarding the
importance of maintaining a healthy lifestyle and body weight is recommended for
all people with knee OA. More recently, a reduction in systemic inflammatory
biomarkers was also been observed. Ideally, weight loss interventions should
comprise a combination of dietary advice and exercise, including explicit individual
weight loss goals and problem-solving regarding how to reach these goals

Furthermore, as movement frequently increased their pain, they worried that
this might be doing their joints further harm and described avoiding physical activity
and exercise as a result. These findings suggest a need for strategies tackling these
maladaptive beliefs and behaviors. Such an approach might be particularly effective
if the pain-relieving effects of exercise and its role in desensitizing the nociceptive
system are specifically emphasized and incorporated into the education session(s),
as this has been shown to enhance positive expectations and increase exercise induced
pain relief (Rice, McNair, Huysmans, Letzen, & Finan, 2019).

Hypothesis 2: The participants in the intervention group have better health-
related of quality of life than those in the control group at post-intervention (week 4)
and at follow-up (week 8).

The results showed the main effect of groups were significant difference
(F1,34=6.34, p=.017). Moreover, the main effect of time and the interaction effect
(Time*Group) were also different with statistically significance (F,, ¢s = 16.91,

p =.000). After the interaction and main effects showed significance, the simple
effects were later tested to determine the effects of each group each time. The simple
effects showed that at baseline (week 0) and post-intervention (week 4), the mean
SF-36 scores between the intervention and control groups were not different (p > .05).
At follow-up (week 8), however, there was a significant difference (Fy, 34 = 90.86,
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p <.05) (Table 9). This finding implies that the HRQOL of the participants in the
intervention group was better than that of the control group during the follow-up
period. For the simple effect of time, there were statistically significant difference in
the intervention group and no significant differences in the control group. For the
intervention group, the mean scores of HRQOL at follow-up (week 8) were higher
than those at baseline (week 0), and post-intervention (week 4) (Mgif = -13.91 and
Myiss = -30.18, p < .001, respectively). Furthermore, the mean scores for HRQOL at
post-intervention (week 4) were lower than those at baseline (week 0) (Mgir = -16.27,
p <.001). These findings indicate that the participants in the intervention group had
better knee functional status after receiving the self-management support intervention
than before receiving the intervention. When the time changed increasingly, HRQOL
also improved.

These findings support latest Osteoarthritis Research Society International
[OARSI] guidelines for the non-surgical management of knee OA, which recommend
exercise therapy (land-based and/or water-based) for improving pain and function.
Similarly, studies from this reported that hip and quadriceps strength training, walking
programs, functional exercises, endurance and balance training improved health-
related and knee-related QoL. Additionally, a recent study provided an overview of
Cochrane reviews to determine the effectiveness of different exercise interventions on
knee functional status (Briani et al., 2018). Many people believe that exercise may
result in bone and cartilage loss and are therefore resistant to exercise in general, yet
avoidance of activity. The knee OA program includes general information about the
benefits of exercise and specific advice on joint protection during exercise for those
with knee OA. Exercise is only one component of the program, and it is up to each
individual to decide how much emphasis is given to exercise from week to week
during the program.

As stated above, knee OA is a chronic disease and a major health problem.
The significant burden of this disease, in terms of economic impact and HRQOL has
been confirmed by various studies of HRQOL as a multidimensional construct with
integrated biological and psychological aspects of health outcomes. Knee OA has a
significant negative impact on HRQOL. Identification of therapies that improve
HRQOL in knee OA patients may mitigate the clinical, economic and social burdens



69

of this disease (Farr, Mille, & Block, 2013). Knee OA is one of the most common
systemic diseases affecting all of the structures of the joints surrounding tissues
leading to physical disability reducing quality of life as follows: 1) greater disease
severity was related to lower self-efficacy and life satisfaction; 2) greater social
support was related to greater self-efficacy and life satisfaction, social support was
positively correlated with socioeconomic status (Pattayakorn et al., 2010). The results
showed that there were no differences in the HRQOL of middle-aged women between
the control and intervention groups after the intervention or within the intervention
group, at week 0 and week 4.

Kao et al. (2016) reported findings from the effects of self-management
intervention among middle-aged adults with knee OA, finding knee symptoms and
physical functional scores to be significantly improved. Improved HRQOL also
increased chances of independent living, which would have additional payer impact.
According to a study by Zakaria, Bakr, Hasmoni, Rani, and Kadir (2009) patients
with knee OA attending primary care clinics had relatively poor quality of life
pertaining to the physical health components, but less impact was seen on the patients'
mental health. When females were compared to males, females reported worse QOL.
Obesity as well as lower level of physical activity were reported with lower QoL
scores. Knee self-management programs delivered by healthcare professionals
improved QoL in patients with knee OA. Educational level and higher total
mindfulness were reported to improve QoL whereas poverty, psychological distress,
depression and lacking familial relationships reduce it. Surgical KOA interventions
resulted in good to excellent outcomes generally; although, results varied by age,
weight, and depression (Vitaloni et al., 2019).

Strength and limitation

The strengths of the study should be acknowledged according to the
following three essential points: First, the randomized control trial [RCT] was
considered the gold standard for determining causation, the RCT was the test the
effectiveness of the self-management support intervention. Moreover, the sample of
the study was also randomly assigned to either an intervention group or a control

group. Second, although some of the sample was deleted from the study, the sample
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size was still sufficient to illustrate the statistical significance of the findings. Third,
the self-management support intervention was successful as expected in that the
outcomes showed significant differences between groups at different time points.
There were five limitations to this study that should be addressed as follows.
First, the findings from one setting, which was used in the present study, require
caution inferring to further research. Second, the overall outcomes could not show
successful sustainability in improving knee functional status and HRQOL. Third, the
participants were working during the study and engaged in activities such as a high
level of walking at work, which affected pain and different BMI in group. Fourth, the
self-management support intervention should have a time frame to evaluate improved
knee functional status and HRQOL. Fifth, medication or other treatments were not
recorded, which might have affected changes in BMI and knee pain. In addition, the
women who provided baseline knee pain data and were included in the current knee
pain study had higher levels of education and lower BMI than those who did not
complete the follow-up. Data were not collected regarding work absence or other
metrics to illustrate the effects of the SMS on function and quality of life. The

intervention follow-up at week 8, longer term effects will need to be determined.

Suggestions and recommendations

A limitation of this study was its weight control. Furthermore, the sample for
the study could not be representative of the general knee OA population as female
menopause was very high. The study does not present weight loss as a possible result
of knee functional status and HRQOL. Future investigation of the self-management
intervention is needed. Future studies should address the comparative sensitivity of
generic and disease-specific measures in the same subject over time. These programs
can be heterogeneous in the implementation of specific strategies, but commonly try
to counter unhelpful illness and treatment beliefs and impart transferable skills that
empower individuals to effectively manage their symptoms long-term. However,
the researcher found a specific pooled effect of pain reduction and quality of life
improvement for self-management programs that contained exercise programs,
which suggests the latter might be a key component for knee OA. Future research is

recommended to useded mobile health [mHealth] that expanding rapidly and there is
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an enormous amount of health apps available. mHealth could help overcome current
patient and scientific problems such as lack of information, coping difficulties,
treatment adherence etc.

Implementation

The results of this study provided evidence to guide health providers in
improving knee functional status and HRQOL in middle-aged women with knee OA.
Moreover, this intervention offers an increased scope of practice for health
professionals, nurses or care givers with evidence to support the use of collaborative
chronic care models. Chronic illness raises important considerations for any attempt at
progress and development of a consensus self-management support. This is an
important conceptual debate for policymakers and researchers to rethink their role and
determine how best to equitably support patient self-management. The model calls for
reflexive awareness and sensitivity to personal roles in the socio-political dimensions
of clinical practice. Furthermore, supportive policies and strategic alliances for knee
OA need to be developed through integration, establishment of structures and
priorities at the health care organization and community levels. Developing chronic
disease policies and implementing policy into practice is viewed as integral to the
provision of nursing care for knee OA in order to reach policy goals and benefit the

development of chronic care patients.

Conclusion

In this study self-management support intervention showed significant
improvement in health outcomes and increased quality of life. In conclusion, the
IFSMT provides a good fit for SM in middle-aged women with knee OA. Overall,
there is greater support for SMS that is based upon the magnitude of effects in RCTs.
Exercise is recommended for the management of knee OA in all clinical guidelines
irrespective of disease severity, pain levels, and functional status. For knee OA,
the evidence supports the benefits of various types of exercise for improving pain and
function. Therefore, nurses and other health care professionals should help knee OA
patients acquire the knowledge and skills required for health management.

Key factors in the long-term success and sustainability of sector reform were

found to include continued support by agencies for development, implementation
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and evaluation. This disease and site-specific self-management education program
improved the health status of people with knee OA in the short term. Although no
approved disease-modifying drugs or other curative interventions are available,
certain measures can have a positive impact on pain, functional status and quality of
life in people with knee OA. The factors involved in development of knee OA and the
evidence based measures that can slow its progression and consider the roles of nurses

encountering OA in primary care and specialty settings.
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APPENDIX D

Evaluation of assumptions



Test assumption

1. Univariate outlier of the variables
1.1 Univariate outlier was tested by Box-plot

1.2 Multivariate outlier was tested by Mahalanobis distance

Scatterplot
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2. Normality of distribution

2.1 Test of univariate normality

Table Appendix D-1 Test of univariate normality

135

Kolmogorov-smirnov® Shapiro-wilk
Variables  Gr. graph
Statistic  df Sig.  Statistic df  Sig.
WOMAC_T1 1 169 20 .138 897 20 .037 Test
2 1.62 20 179 871 20 .012 Test
WOMAC T2 1 274 20  .000 .800 20 .001 Test
2 .206 20  .026 879 20 .017 Test
WOMAC_T3 1 259 20 .001 817 20 .002 Test
2 149 20 .200 903 20 .046 Test
HRQOL T1 1 175 20 .109 903 20 .046 Test
2 179 20 .094 910 20 .063 Normality
HRQOL_T2 il 124 20 .200 919 20 .094 Normality
2 192 20 .051 .862 20 .009 Normality
HRQOL_T3 1 121 20 .200 905 20 .050 Normality
2 152 20 .200 920 20 .098 Normality

1 = intervention group 2 = control group

a. Lilliefors Significance Correction

* This is a lower bound of the true significance



2.2 Test of skewness coefficient and kurtosis coefficient

Table Appendix D-2 Test of skewness coefficient and kurtosis coefficient

136

Variables group SKEV\./n-eSS Kur.to.5|s graph
coefficient coefficient

Total score of WOMAC
WOMAC _T1 1 .722/512 =1.41 -.781/.992 =-.79 Normality

2 .828/.512 = 1.61 -.541/.992 = -.55 Normality
WOMAC_T2 1 1.249/512=2.44  .298/.992 = .32 Positive skewed

2 1.053/.512=2.06 .618/.992 = .62 Positive skewed
WOMAC_T3 1 .828/.512 = 1.61 -.852/.992 = .86 Normality

2 .709/.512 = 1.38 -.654/.992 = .66 Normality
Total score HRQOL
HRQOL_T1 1 446/.512 = 910 -1.182/.992 =1.19 Normality
3. Homogeneity

Levene's test of equality of error variances®
Table Appendix D-3 Levene's test of equality of error variances®
F dfl df2 Sig.

WOMAC_T1 (week 0) 507 1 38 481
WOMAC_T2 (week 4) .962 1 38 333
WOMAC_T3 (week 8) .005 1 38 946
HRQOL_T (week 0) .957 1 38 334
HRQOL_T (week 4) 910 1 38 .346
HRQOL_T (week 8) 199 1 38 .658

Tests the null hypothesis that the error variance of the dependent variable is equal

across groups.

a Design: Intercept + Group

Within subjects design: Times
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4. Assumption of sphericity (within-subject)
Mauchly's test of sphericity?

Table Appendix D-4 Mauchly's test of sphericity®

Dependent variable Mauchly's W Approx. df Sig.

and subscales Chi-Square
Total scores of WOMAC .607 18.463 2 0.00
Total scores of HRQOL .668 14.949 2 .001

There, Greenhouse-Geisser was selected to report the results of repeated measure
ANOVA.

5. Randomness

Randomness was test by Runs test showed that probability sampling more
than .05 (p > .05), it could be interpreted that the data of the dependent variables was
random sampling. The results showed that probability sampling of variables more
than .05 (p > .05).
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6. Test of outlier
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