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Abstract

The main international guidelines recommend physical exercise and participation in self-
management programs as a non-pharmacological treatment for Knee Osteoarthritis
(KOA). This project was based on the non-pharmacological intervention for KOA,
namely on exercise and education. Thus, the thesis is presented in five articles format.
The first article is the protocol of PLE?NO program (Free Education and Exercise
Program for Osteoarthritis), was designed to investigate the efficacy of a combined self-
management and exercise program in older adults with KOA. The following two articles
are cross-sectional studies with analysis of the baseline data from PLE?NO sample. The
second article aimed to investigate which factors best predict the Timed "up-and-go" test.
It concludes that functional lower limbs strength, ability to walk long distances, walking
speed, perception of the impact of pathology in the tasks of daily life and the perception
of health-related self-care and usual activities are predictors of the Timed "up-and-go"
test. Thus, the test Timed "up-and-go" appears to be a good choice in the assessment of
KOA elderly patients. The third article analyzes the use of coping strategies and the effect
that sociodemographic variables, severity of disease, pain and other KOA symptoms have
on the choice of coping strategies. It concludes that none of the variables investigated was
decisive in the choice of coping strategies and the strategies most used by the sample are
related in the literature with better outcome measures. It is an important contribution to
the development of future educational programs. The last two articles focus on the main
purpose of this thesis: to evaluate the effectiveness of a self-management and exercise
program in elderly with KOA. The fourth article investigated the effect of the program
on the variables: KOA symptoms, self-management behavior, health-related quality of
life (VAS) and on health related physical fitness components (acrobic capacity, functional
lower limb strength, flexibility and handgrip). It concludes that the PLE>NO program had
a significant effect on communication with the physician and physical variables: aerobic
capacity, functional lower limb strength and upper limb flexibility. The fifth article
investigated the effect of the program on the variables: self-efficacy, physical activity,
health-related quality of life (index) and on skills related physical fitness components
(agility, balance and gait speed). It concludes that the PLE?NO program had a significant
effect on self-efficacy, physical activity level, sedentary behavior and balance. Both
articles contribute to reinforce international recommendations concerning exercise and
self-management for KOA.

Keywords: Self-management, education, exercise program, knee osteoarthritis, elderly.
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Resumo

As principais diretrizes internacionais recomendam a pratica de exercicio fisico e a
participagdo em programas de autogestdo como alternativas ndo farmacologicas para o
tratamento da osteoartrose do joelho (OAJ). Esta tese apresenta cinco artigos elaborado
no ambito do tratamento ndo farmacologico da OAJ, nomeadamente a participagdo em
programas de educacdo e de exercicio fisico. O primeiro artigo ¢ de cunho metodologico
e apresenta o protocolo do programa PLE?NO (Programa Livre de Educagio e Exercicio
na Osteoartrose), desenvolvido para investigar a eficacia de um programa combinado de
autogestdo e exercicio em idosos com OAJ. Os dois artigos seguintes sdo estudos
transversais com andlise feita a partir dos dados do baseline da amostra do programa
PLE?NO. O segundo artigo trata de investigar quais os fatores preditivos do teste Timed
“up-and-go” e chega a conclusdo de que a forca funcional dos membros inferiores, a
capacidade de caminhar longas distancias, a velocidade da marcha, a perce¢ao do impacto
da patologia na realizagdo das tarefas da vida didria e a perce¢do do estado de saude
relacionada com o autocuidado e as atividades usuais sdao fatores preditores do teste
analisado. Assim, o teste Timed “up-and-go” configura-se como uma boa op¢do na
avaliagdo de idosos com OAJ. O terceiro artigo procura analisar a utilizacdo das
estratégias de coping e o efeito que as varidveis sociodemograficas, o grau de severidade
da patologia, a dor e outros sintomas da OAJ tém nessa escolha. Conclui que nenhuma
das variaveis investigadas foi determinante na escolha das estratégias e que as estratégias
mais utilizadas pela amostra estdo relacionadas na literatura com melhores medidas de
resultado. O que se configura num importante contributo para a elaboracdo de programas
educacionais. Os dois ultimos artigos que compdem esta dissertagao procuram responder
ao principal objetivo geral deste trabalho: avaliar a eficacia de um programa de autogestao
e exercicio em idosos com OAJ. O quarto artigo investigou o efeito do programa nas
variaveis: sintomas da OAJ, comportamento de autogestao, qualidade de vida relacionada
com a saude (VAS) e nas componentes da aptidao fisica relacionadas com a satde
(capacidade aerobia, forca funcional dos membros inferiores, flexibilidade e forga de
preensio manual). Conclui que o programa PLE’NO teve efeito significativo na
comunicacdo com o meédico e nas variaveis fisicas: forga funcional dos membros
inferiores, capacidade aerobia e flexibilidade dos membros superiores. O quinto artigo
investigou o efeito do programa nas variaveis: autoeficacia, nivel de atividade fisica,
qualidade de vida relacionada com a saude (index) e nas componentes da aptidao fisica
relacionadas com a habilidade (agilidade, equilibrio e velocidade da marcha). Conclui
que o programa PLE?NO teve efeito significativo na autoeficacia, no nivel de atividade
fisica, na diminuicdo do comportamento sedentdrio e no equilibrio. Ambos os artigos
contribuem para reforgar as recomendagdes internacionais de tratamentos de educagdo e
exercicio para OAJ.

Palavras-chave: Autogestdo, educacao, programa de exercicio, osteoartrose do joelho,
idosos.
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Introduction

Osteoarthritis (OA) affects millions of people worldwide, compromising the
individual’s life, from job performance to daily living activities. In Portugal, OA (knee
and/or hip and/or hand) affects 19.1% (95% CI 17.1 to 21.1%) of the Portuguese
population, where knee osteoarthritis (KOA) is responsible for 12.4% (95% CI 11.0% to
13.8%) [1].

OA is a common debilitating joint disorder, characterized by a progressive loss of
articular cartilage, sclerosis of subchondral bone, marginal osteophytes, and variable
synovial inflammation [2]. KOA diagnose can be done using clinical and laboratory
criteria, clinical criteria alone or clinical combining with radiographic features. According
with these features the grade of severity is classified in four stages [3]. The grade of

severity does not have a linear and direct relation with symptoms.

Pain, the most important KOA symptom, is present in 31% of women between 40 and
55 years old without X-ray alterations [4]. Besides pain, other signs and symptoms are
stiffness, crepitus with motion, joint effusions, joint deformity and muscle weakness [2].
Those symptoms lead to physical impairments affecting physiological and social
parameters. Pain is associated with a worse physical function [5], consequently leading
to poor quality of life [6]. Therefore, high economic and social costs are related to high

prevalence of disability [7].

The international recommendations for KOA treatment are non-pharmacological,
pharmacological and surgical [8]. Among non-pharmacological treatments, self-
management educational programs and exercise interventions can be highlighted for their
efficacy, already shown in different studies. Exercise is effective for pain relief and
improves limitation in function [9], and self-management educational programs are

effective to improve health status and self-management behaviors [10].

The present thesis, entitled “The PLE’NO self-management and exercise program:
effects on knee osteoarthritis symptoms, health behaviors, quality of life and physical
fitness in the elderly” aims to investigate the efficacy of a combined self-management
and exercise program in elderlies with knee osteoarthritis. In addition, analysis some

KOA patients characteristics relating to physical test and coping strategies.

This thesis incorporates a literature review, methodology and a compilation of five

articles. Thus, it is organized as follows:
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1.1 Dissertation Structure

Chapter 2 includes a literature review of the topic about KOA (epidemiology,
pathology and KOA diagnosis), KOA treatment (self-management programs, exercise
and supplementation for OA) and assessments for KOA subjects. This section finishes by

highlighting the main research goals of the thesis.

A brief methodology is presented on Chapter 3, with an overall indication of each
article methodology. The study protocol of the PLE?NO’s program, a randomized
controlled trial, is described on Chapter 4. Apart from this, each paper has its
methodology described.

Chapter 5 and 6 are both cross sectional studies with the baseline values of the
PLE*NO program. Chapter 5 is about predictor factors of a specific test of PLE?°NO’s
assessment, the Timed “up-and-go” test. Chapter 6 is an analysis of the coping strategies

and their relation to pain, other symptoms and some demographic characteristics.

Chapter 7 and 8 analyze the effects of PLE?°NO program. This analysis is divided
into two articles. The first one, on chapter 7, focuses more on the impact of the
intervention on pathology outcomes and in the health related physical fitness outcomes.
The second article, on chapter 8, focuses on the impact of the intervention on general

health, self-efficacy and skill-related physical fitness outcomes.

Chapter 9 corresponds to a general discussion that provides a summary and

integrated discussion of the main findings obtained from the five articles of this thesis.
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2.1 Epidemiology and socioeconomic impact of OA

Rheumatics diseases also called musculoskeletal diseases are the most common
cause of severe long-term pain and physical disability [11]. Osteoarthritis (OA) is one of
four major musculoskeletal conditions with rheumatoid arthritis, osteoporosis and low
back pain. OA is not a fatal disease, but patients with OA have higher risk of death
compared with the general population [12]. One reason is because OA, being an age-
related pathology, is associated with a high level of comorbidity [13, 14], which
determines high mortality [12, 15].

OA is amajor public health issue and it is the most costly disease in economic terms
[13, 16]. The cost of OA can be translated into direct, indirect and intangible costs. The
direct cost includes non-pharmacological and pharmacological treatment, surgery,
adverse effects of treatment, long-term care and health care provision. The indirect
includes absenteeism, reduced employment, reduced productivity, caregiver time and
premature mortality. The intangible cost involves pain, activity limitation, decrease of life
quality, fatigue and reduction of social participation [17]. The total annual costs per
patient with lower limb osteoarthritis varied from 0.7 to 12 k€/year, where direct costs
per patients derived from 0.5 to 10.9k€/year and indirect from 0.2 to 12.3 k€/year,
worldwide [18]. The costs of surgery comprise nearly half of the direct costs. However,
one-third of the direct OA expenditures are allocated to medications, mostly pain relief
medication. Hospitalization is not frequent in OA, approximately 5% of OA patients

undergo knee or hip replacement surgery [17].

OA can occur in any joint, but it is most common in the hip, knee and in the joints
of the hand, foot and spine [2, 11]. Knee osteoarthritis (KOA) mostly affects elderly and
overweight individuals [19] and accounts for 89% of the total OA burden [20].
Nevertheless, it is also high in younger age groups, particularly in obese women [21].
Although the estimation of KOA prevalence and incidence varies across studies, there is

general consensus that a substantial percentage of the world population is affected.

One of the most cited epidemiologic study, the Framingham Osteoarthritis Study
exposes the age-associated increase of KOA, showing that the age-standardized

prevalence of radiographic KOA was of 19% among adults aged 45 years and older, in
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the USA. A more recent global age-standardized research showed that 3.8% (95% CI
3.6% to 4.1%) of the world population has radiographically confirmed symptomatic KOA
[22]. This value didn't present a discernible change from 1990 to 2010 [23].

Prevalence rates for KOA, based on population studies in the US, are comparable
to those in Europe. A Sweden cohort study [24] with adults (age 56 — 84) evidenced that
25.4% (95% CI=24.1, 26.1) of the population of Sweden showed radiographic KOA and
15.4% (95% CI= 14.2, 16.7) showed symptomatic KOA. Primary care health records on
northeast Spain showed KOA incidence rates of 6.5(6.4, 6.6) per 1000 persons (99%Cls)
[25]. In Germany, the prevalence of KOA in those aged 55 and above was 15.6% in men
and 30.5% in women [26]. In Portuguese population the value is 12.4% of the global
population [1].

2.2 Pathology

2.2.1 Etiology and risk factors

OA can be classified in relation to its causes, as primary or secondary. Primary OA,
or idiopathic, can be developed without a known cause, purely because of joint
degeneration, which is common on elderly subjects. Secondary OA, which is less frequent
than primary OA, is a result of joint degeneration caused by injuries or a variety of
hereditary, inflammatory, developmental, metabolic and/or neurologic disorders. Ankle,
wrist, elbow, and shoulder are joints commonly associated with secondary OA, as a result
from injury. In contrast, knee and hip are frequently primary OA [2], normally related

with the aging process.

The pathophysiology of the joint degeneration that leads to KOA remains little
understood, although some factors, such as advanced age and overweight, are known to

increase the risk of degeneration in all joints. [2].

KOA has a multifactorial etiology. It is an interplay between systemic and
biomechanical local factors. Age, genetic susceptibility, gender and race characteristics
establish the foundation for cartilage properties. However, it is the local factors, such as
elevated weight bearing on account of obesity, joint deformity, muscle weakness, joint

laxity, mechanical forces and meniscal injuries that have crucial influence on the final
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qualities of articular cartilage [21, 27]. Repetitive joint overuse, joint injury,
posttraumatic joint incongruity, joint instability or malalignment and joint dysplasia, all

can create mechanical demands that damage articular surfaces [2].

In old adults, the most consistent risk factors for KOA are obesity, previous knee
injury, female gender, and the presence of hand OA. In addition, previous knee trauma
increases the risk of KOA in 3.8 times [28]. Old age is the greatest risk factor for KOA.
Firstly, joint tissues change with the aging process. The cells’ senescence results in the
development of senescent secretory phenotype and changes in the matrix, including
formation of advanced glycation end-products, that affect the mechanical properties of
joint tissues [29]. Hormonal changes affect cartilage metabolism. An age-associated
reduction in growth factor signaling and an increase in oxidative stress may also play an
important role in the relation age-OA [30]. In the ageing individual, alterations in the
content or functions of growth factors locally in the joint, or brought to the joint through
circulation, may affect the capacity of cartilage abrasions to heal or regulate new bone
formation, and in individuals at risk, joint changes may progress to OA [31]. In addition
with aging, individuals lose muscle and gain fat mass [32], which are related with others

two risk factors: muscle weakness and obesity.

Quadriceps’ weakness is another risk factor for KOA [33]. Loss of quadriceps
muscle results in a loss of strength in the leg, and more difficulty to do some activities
such as walking or rising to the standing position and is also often associated with knee
pain [34]. A study with 3026 individuals (6052 knees) shows that thigh muscle strength
seems to predict the incidence of symptomatic KOA [35]. In these cases, exercise is
strongly recommended, with the goal of increasing muscle-strength, reducing pain and

preserving the range of movement.

Obesity has a double role as a risk factor for KOA; contributing to the progress of
the disease due to changes in joint loading and as a metabolic/inflammatory pathway [36].
A study with overweight and obese older adults indicates that a weight loss of 10% of
body mass shows a significant reduction of knee joint load [37]. Data from the
Netherlands Epidemiology of Obesity study (NEO) show that fat mass and fat percentage
were positively associated with KOA in men and women, but more pronounced in women

[38].
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Previous knee injury is a major risk factor for KOA [39]. Anterior cruciate ligament
(ACL) injury is a common cause of post-traumatic OA, developing in young adults as a
result of sport injuries [29]. Patients with anterior cruciate ligament deficiency and
reconstructed knees had altered synovial fluid biomarker levels, which are an indicative
of KOA [40]. Meniscal tissue removed remains the strongest predictor of long-term onset
of osteoarthritis. After meniscectomy, the risk factor to developed KOA increases 53.3%

[41] Knee injury is also associated with accelerated KOA [42].

The life time risk of developing symptomatic KOA is more pronounced in women
(47%) than men (40%) [43]. One possible explanation are sex hormones, primarily
estrogen, which have long been considered a possible factor in the systemic
predisposition to osteoarthritis, especially in women and mostly around menopause. The
evidence suggests that post-menopausal estrogen replacement may be a protector factor

against significant joint OA [44].

High bone density is another KOA risk factor referred in the literature [43]. The
association of KOA with high bone density may reflect increased biomechanical stress
on cartilage in women with high bone mass, due to greater estrogen exposure or could be

due to a direct adverse effect of estrogen on cartilage [45].

Certain job occupations, specific physical activities or sportive practice are also an
important KOA risk factor [46]. Activities that involve staying in the same position for a
long time, or activities with extreme joint impact should be avoided. However, the
relationship between physical activities and sport practice and the increasing of KOA
incidence depends on others factors, such as previous injuries and additional risk factors.
A review study revealed that intense physical activity didn’t show a significant
association with KOA in general population, and simply in cases of former joint injury,

and in acquired and congenital joint defects an association was found with KOA [47].

It is impossible to avoid the natural degeneration on articular surface, but it is
possible to prevent the start and progression of KOA. Obesity, muscle weakness, overload
associated with job occupation, daily living activities or sports activities are some
modifiable risk factors. In this sense, is crucial an educational intervention to warning

individuals of this relationship, as a prevention strategy.

12
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2.2.2 Physiopathology of KOA

KOA can be defined as a pathogenetic disease (mechanical and biological events),
morphological disease (changes in articular cartilage and subchondral bone) and clinical
disease (joint pain, stiffness, tenderness, limitation on movement, crepitus and

inflammation) [48].

KOA is a common disorder of synovial joints characterized by deterioration and
loss of articular cartilage. This deterioration has several possible consequences: new bone
formation at the joint margins (osteophytosis), remodeling subchondral bone, sclerosis of
the subchondral bone, variable degrees of synovitis and thickening of the joint capsule
(figure 2.1) [2, 11, 27, 49]. In experimental models of KOA, before deterioration on
cartilage surface, a decrease of the superficial proteoglycans concentration, increased
water content and separation/disorganization of the superficial collagen fibril is expected
[27]. In consequence, there is a loss of physical and/or biochemical functional integrity

of the cartilage having consequences in the overall joint function [34].
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Figure 2.1 - Healthy joint and joint with OA (femoral-tibial compartments).

2.2.3 Signs and Symptoms: impact on health-related quality of life

Pain is the main symptom of KOA. The clinical syndrome of osteoarthritis depends

on the presence of chronic joint pain. It is also the major complaint of KOA individuals
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and has a profound effect on the quality of life, affecting both, physical function and
psychological parameters [21]. The pain experienced by KOA patients is related to
damage in the articular tissue, psychosocial factors [49, 50] and/or the pain pathway itself

[51].

The source of pain is quite complex, the hyaline cartilage does not have pain
receptors, they are present on subchondral bone, periosteum, synovium, ligaments, and
the joint capsule. Those tissues are all richly innervated and contain nerve endings that
could be the source of nociceptive stimuli in KOA. [34, 49]. Some of the pain experienced
by patients appears to be sympathetic efferent nerve mediated pain, and/or a result of the
convergence-projection concept of pain expression [52]. Knee pain can have several
sources. Image studies show the correlation between pain and both, synovitis and
subchondral bone changes, suggesting that these two tissues could be sources of KOA

pain [53-55].

Other source is due to primary injury such as tear, stretch or contusion of the
medial/lateral/collateral ligaments and stretch or contusion of anterior and posterior
cruciate ligaments [34]. Additionally, peripheral pain sensitization (mediated by nerve
growth factors or cytokines) and central pain sensitization at the spinal or cortical level
can occur in KOA [56, 57]. Initially, hypersensitivity is only observed at the site affected,
but, when pain becomes refractory, mechanisms for central and peripheral sensitization
start to contribute towards maintaining painful conditions, independently of the peripheral
process that originated the pain [58]. Mechanical factors can also trigger pain. Example
of those are knee alignment, body size and strength, which facilitate degradation of tissues

and influence the magnitude or manner of knee loading [51].

Knee pain is usually felt in the medial and lateral joint compartments, the
retropatellar area, the upper tibia at the region of the anserine bursa, or in a combination
of all of the above areas [34]. It is important to listen carefully to patients’ reports, which
frequently describe the pain as a deep aching that can be hard to localize, causing
discomfort, which increases with changes in the weather, specially storms or drop in
temperature [2]. They usually report pain while kneeling, squatting, or going up or down
stairs. Activity associated pain typically begins immediately, or shortly after beginning

of joint use and may persist for hours after cessation of the activity [2]. In more advanced
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stages of KOA, patient can feel a constant pain, and sometimes even be woken up by

pain.

Besides pain, other symptoms that patients usually report are stiffness during less
than 30 minutes (commonly in the morning or following periods of inactivity), crepitus
with motion, joint effusions and in more severe cases the physician observes joint
deformities and subluxations [2]. Some patients may present sensory hypersensitivity of
the surrounding skin, usually in the distribution of the medial or lateral saphenous nerves,
associated with severe knee pain [34]. Crepitus or crunching sensations and cracking
sound may be felt or heard in the knee due to cartilage erosion [34]. In addition, tenderness

to palpation of involved joints may be evident in physical examination [21].

The first sign of KOA can be a decrease in the freedom of active joint movement,
caused by different sources: incongruity or loss of articular cartilage, ligament and
capsular contracture, muscle spasm and contracture, osteophytes or intraarticular

fragments of cartilage, bone or meniscus [2].

In general, these symptoms result in a loss of function, leading to impaired

performance in workplace or at home [5, 34].

Different studies already documented the associations of pain severity with the
degree of functional limitation [5, 59, 60]. Pain, loss of balance, muscle weakness,
stiffness and swelling have a significant influence on daily living disability [61, 62]. A
global study showed that among 291 conditions, hip and knee OA was ranked as the 11™®
highest contributor to global disability and 38™ highest in impairment of daily life

activities [23].

Among symptomatic KOA patients, the most common limitation is walking long
distances with faster decline on gait speed [63]. Besides walking, stair climbing and
housekeeping are both difficult activities to do without help [64]. An UK study shows
that one quarter of people over the age of 55 report a significant episode of knee pain in

one year, and approximately half of these reports are associated with disability [65].

McDonough and Jette (2010) [66] clarify the relation between KOA and disability,

showing that KOA does not incapacitate individuals by itself, but in a complex way. The
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evidence provides support for the role of physical impairment along with other
predisposing factors. Those factors can be individual (such as age, body mass index,
obesity, lack of exercise, comorbid conditions or depression) and/or extra-individual (e.g.

need for aid or assistance and lack of access to public/private transportation).

Physical disability compromises physical, psychological and social factors,
impacting directly on Health-Related Quality of Live (HRQoL). This is understood, at
the individual level, as physical and mental health perceptions and their correlates -
including health risks and conditions, functional status, social support, and
socioeconomic status [67]. Local factors, like laxity and proprioceptive inaccuracy, as
well as age, BMI and knee pain intensity are the greatest risks to a poor function outcome.
However, strength, psychosocial factors, mental health, self-efficacy, social support and
the activity level are protecting factors against poor function [68]. KOA is significantly
and independently associated with worst HRQoL in Italy population [69]. The same was

observed in a Portuguese study [1].

2.3 KOA diagnosis

The KOA diagnosis can be done according to clinical and laboratory criteria,
clinical and radiographic criteria or only clinical criteria. KOA was the first joint disease
to have a clinical criteria definition by the American College of Rheumatology [70],

which is summarized on table 2.1.

Table 2.1 - Criteria for classification of idiopathic KOA. From Altman et al. (1986) [70]

Clinical and laboratory Clinical and radiographic Clinical
Knee pain + Knee pain + Knee pain +
At least 5 of 9: Atleast 1 of 3: At least 3 of 6:
Age > 50 years Age > 50 years Age > 50 years
Stiffness < 30 minutes Stiffness < 30 minutes Stiffness < 30 minutes
Crepitus Crepitus Crepitus
Bony tenderness + Bony tenderness
Bony enlargement Osteophytes Bony enlargement
No palpable warmth No palpable warmth
ESR< 40 mm/hour
RF<1:40
SF OA
92% sensitive 91% sensitive 95% sensitive
75% specific 86% specific 69% specific

Abbreviations: ESR= erythrocyte sedimentation rate (Westergren); RF= rheumatoid factors, SF OA=
synovial fluid signs of OA (clear, viscous or white blood cell count < 2000/mn’).
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The European League Against Rheumatism (EULAR) describes clinical KOA
diagnosis based on the presence of three symptoms: persistent knee pain, morning
stiffness and functional impairment; and three clinical signs: crepitus, restricted

movement and bony enlargement [8].

To interpret and identify the natural history of osteoarthritis it is useful to access
radiological imaging techniques [34]. Structural alterations can be seen in a plain
radiography, when the disease is in an advanced stage, as a narrowing of joint space (due
to cartilage loss), the presence of osteophytes, increased density of subchondral bone and
subarticular bone cysts or geodes (figure 2.2) [2, 34, 71]. In general, these four
radiographic events may occur together, but, sometimes, and in some joints only one or

two of the four characteristics may be visible by radiography [2].

Figure 2.2 - Anteroposterior radiograph of knee joint with osteoarthritis. Note the greatly narrowing of
joint space in lateral compartment (right knee and medial compartment (left knee) and marginal osteophyte
formation.

Grading of the radiological KOA severity was first proposed by Kellgren and
Lawrence (1957) [3]. It is based on a five-point scale: 0 indicates absence of any feature
of osteoarthritis; 1 indicates a minute osteophyte of doubtful significance; 2 represents a
definite osteophyte, but with normal joint space; 3 indicates a moderate diminution of
joint space; 4 represents a greatly narrowed joint space and sclerosis of the subchondral

bone.

The correlation between radiographic changes and clinical presentation of the

disease varies considerably among patients [2, 21, 34], nevertheless for more severe

17



Chapter 2: Literature Review

radiographic KOA, there is a correlation between the severity and the degree of the
symptoms [72]. A study with women (40-55 years old) shows that 6% had an X-ray
evidence of KOA with no pain [4].

24 KOA treatment

KOA, as a chronic and degenerative pathology, has currently no cure. Therefore,
the aims of treatment are to reduce joint pain and stiffness, maintaining and improving
joint mobility, reducing physical disability, improving health related quality of life,
limiting the progression of joint damage, while aiming to minimize the toxicity of the
pharmacological therapy whenever possible [73]. Additionally, KOA patients should be

handled in the community and primary care [65].

The recommendations for KOA treatment includes non-pharmacological,
pharmacological therapy and surgery. Figure 2.3 exposes a sequential, pyramidal
approach to the management of KOA. In the first line of treatment, patients with KOA
diagnosis should be engaged in an educational program, exercise and weight control. In
some cases, the first line should be carried out together with the second line treatment,
pharmacological and passive treatment (manual therapy, acupuncture, and other
treatments given by a therapist and not requiring an active lifestyle change by the patient).
Few patients will need a third line of treatment, which is surgery intervention [74]. It is
important to comprehend that many elderly feel pain and stiffness and consider that this
is a normal part of the aging process, rather than a disease [75], and consequently do not

look for an appropriated treatment.
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Figure 2.3 - Management of KOA: suggesting a sequential, pyramidal approach to disease management.
From Ross and Juhl (2012) [74].

The Osteoarthritis Research Society International (OARSI), in 2014, proposed a
non-surgical treatment for KOA (figure 2.4). It considers two important features: OA joint
type (KOA only and multiple-joint OA) and the presence or not of co-morbidities. In the
core treatment, for all individuals, it is recommended: land-based exercise, weight
management, strength training, water based exercise, self-management, and educational
programs. For pharmacological treatment they recommend acetaminophen (paracetamol)
for individuals without relevant co-morbidities, capsaicin for individuals with only KOA
without relevant co-morbidities, corticosteroids (intra-articular injection), duloxetine
NSAIDs (oral COX-2 inhibitors) and NSAIDs (oral non-selective NSAIDs) for
individuals without relevant co-morbidities, NSAIDs (topical) for individuals with only
KOA. In addition, OARSI describe acupuncture, balneotherapy/spa therapy,
biomechanical interventions, walking stick, electrotherapy/neuromuscular electrical
stimulation, transcutaneous electrical nerve stimulation (TENS) and ultrasound, as other

non-pharmacological treatments [76].
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Knee-only OA
without co-morbidities

Core Treatments
Appropriate for all individuals

Land-based exercise
Weight management
Strength training

Water-based exercise
Self-mgmt and education

‘/ Recommended treatments*

Appropriate forthe following OAtypes:

Knee-only OA
with co-morbidities

*Biomechanicalinterventions
*Intra-articular Corticosteroids
*Topical NSAIDs

*Walking Cane

*Oral COX-2 Inhibitors
(selective NSAIDs)

*Capsaicin

*Oral Non-selective NSAIDs
*Duloxetine

*Biomechanical interventions
*Walking Cane
*Intra-articular
Corticosteroids

*Topical NSAIDs

Multi-joint OA
without co-morbidities

+*Oral COX-2 Inhibitors
(selective NSAIDs)
*Intra-articular Corticosteroids
*Oral Non-selective

NSAIDs

*Duloxetine
*Biomechanicalinterventions
*Acetaminophen (Paracetamol)

Multi-joint OA
with co-morbidities

+Acetaminophen (Paracetamol)

Figure 2.4 - OARSI guidelines for non-surgical management of KOA. From McAlindon et al. (2014) [76].

The European League Against Rheumatism (EULAR) published in 2013
recommendations for non-pharmacological treatment of hip and knee OA. Some
important characteristics to highlight are: (1) the individualized character of the
interventions according to the expectations of the individual, risk factors, level of pain
and restriction of daily activities and societal participation; (2) the importance of exercise
regimen that includes strengthening, aerobic activity and adjunctive range of
movement/stretching exercises; (3) education should include every aspect of self-

management [77].

Other recommendations are given by the ACR and englobe non-pharmacological
and pharmacological therapies for KOA patients. As non-pharmacological approach,
cardiovascular and/or resistance land-based exercise, aquatic exercise and loss weight are
strongly recommended. In addition, self-management programs are conditionally
recommended. As a pharmacological approach, the ACR conditionally recommend the
use of acetaminophen, oral NSAIDs, topical NSAIDs, tramadol and intraarticular

corticosteroid injections [78].

The Portuguese national recommendations described on the National Program

Against Rheumatisms, Programa Nacional contra as Doengas Reumdticas, are in
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accordance with the international recommendations and reaffirm the importance of
patient education, rehabilitation and kinesiotherapy, together with the pharmacological

treatment. In more severe cases, surgical treatment is recommended [79].

24.1 Self-management Programs

A self-management program is a kind of educational program that involves personal
responsibility, and has been shown as an effective treatment for different chronic diseases
[80-82]. There is no gold standard definition for the self-management concept, but Barlow
refers to self-management as [83]: “the individual's ability to manage the symptoms,
treatment, physical and psychosocial consequences and lifestyle changes inherent to
living with chronic conditions. Efficient self-management involves the ability to monitor
one's condition and to give the cognitive, behavioral and emotional responses necessary
to maintain a satisfactory quality of life” (p. 547). Clark complements this idea by
defining self-management as [84]: “day-to-day tasks an individual must undertake to
control or reduce the impact of disease on physical health status. At-home management
tasks and strategies are undertaken with the collaboration and guidance of the individual’s
physician and other health care providers” (p. 5). These two definitions have in common
the importance of the role of patients, which must assume the control and management of

their treatment.

A review of Chronic Disease Self-Management Programs [85] describes three main
models of self-management program: the Flinders Model, the Expert Patient Program and
the Stanford Model. The first one is based on the principles of Cognitive Behavioral
Therapy (CBT). It is patient-centered and aims to enhance self-efficacy to deal with the
pathology, emphasizing the role of physicians in the process [86]. The Expert Patient
Program has the premise that patients are experts in managing their own disease, and with
the engagement in program, patients could reduce the severity of symptoms and improve
confidence, resourcefulness and self-efficacy [87]. Finally, the Stanford Model is based
on Social Cognitive Theory and aims to develop self-management skills by using self-
management tools. This program uses peer educators to develop self-efficacy. At least
one of the peer must have some chronic condition to establish a better connection with

the patient [88].
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Therefore, self-management programs aim to empower individual to deal with the
disease and have fewer restrictions in life. These programs are most often based on Social
Cognitive Theory, by Albert Bandura [89]. Bandura affirms that the mainly determinants
for adherence to health behaviors are: knowledge of risks and benefits that the practice
can cause on health; expectations of benefits and expected costs of behavior; goals and

aims; social and structural impediments and self-efficacy.

Self-efficacy assumes the main role on Social Cognitive Theory. It can be
understood as the level of confidence that an individual has in his or her ability to succeed
in dealing with their own chronic disease. To develop self-efficacy there are several tools
described in literature. Examples of those are: problem solving strategy, monitoring their
own condition, relapse prevention plans, group support (often peer-led) and shared

decision making [85].

In the line of the Stanford Model there are several self-management programs. The
first one created was the Arthritis Self-Management Program (ASMP), then, later appear
the Diabetes Self-Management Program, Positive Self-Management Program, Cancer:
Thriving and Surviving Program and Chronic Disease Self-Management Program
(CDSMP) [90]. The focal point of these programs is to help patients to manage aspects
of their chronic disease with their health care provider by empowering them with skills
and confidence. This intervention is implemented around the world and shows good

results in patients with different chronic conditions.

Tables 2.2 and 2.3 summarizes different self-management interventions (all with
OA patients, mostly KOA) to highlight some common points that deserve attention. These
programs are mostly applied for short time, and in a condensed mode. A timeline example
are interventions that last 6 weeks, with one session per week for more than 2 hours each
[91-93]. This aspect is important for maintaining patient’s adherence, which is an
important barrier to treatment. The contents of each program can vary, but self-efficacy
and self-management skills appear to be important aims to be developed [91-95].
Assessments can vary from 2 month [92], 4 month [91, 94], 6 month [92-95], 9 month
[96] and, less often, 12 months [91, 93]. The outcomes and results depend of each study,

but most commonly the improvement on self-efficacy [91, 93, 94], self-management
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behavior [91, 94], pain [92-94, 96] and self-reported physical function [92, 96] are
highlighted.

In addition, a study of the Chronic Disease Self-Management Program in the United
States with 1170 community-dwelling participants from 17 different states and involving
22 organizations, with three assessments: before intervention, after 6 months and after 12
months, shows significant reduction in emergency room visits (5%) at both 6-month and
12-month assessments, as well as a reduction in hospitalization (3%) at 6-month
assessment. This corresponds to potential savings of $364 per participant and a national
saving of $3.3 billion US dollars if 5% of adults with one or more chronic conditions were

reached [97].
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Chapter 2: Literature Review

24.2 Exercise Programs

Even thou international guidelines strongly recommend exercise as the core of non-
pharmacological treatment for KOA patients, exercises are not often endorsed by general

practitioners [98, 99].

Evidence from systematic review and meta-analysis strongly recommend exercise
to improve pain and physical function in KOA patients, in short and medium term [9,
100-103]. However, it continues to be a challenge to maintain exercise benefits for a

longer time [104].

Patient’s adherence to exercise programs for a long time is challenging. The reason
why people give up exercise practice involves complex factors. Social support from
friends, relatives and physicians is rated as a significant motivator to join and continue
with exercise [105]. Campbell [106] shows that reasons to continue compliance with a
home-based exercise program for KOA patients involve: willingness and ability to
accommodate exercises within everyday life, the perceived severity of the symptoms,
attitudes towards arthritis and comorbidity and previous experiences of osteoarthritis. In
addition, a necessary precondition to continue compliance is the perception that the

exercise is effective in ameliorating unwanted symptoms.

Facilitators and barriers to exercise can be analyzed as interplay between internal
and external factors, which can influence exercise behavior [107]. Internal factors can be
analyzed as individual attribute and personal experience. Individual attributes include:
motivation, personality, self-image, health attitude, exercise history and disease
knowledge. On the other hand, personal experience includes: effect of pain, effects of
stiffness and fatigue, finding suitable exercise, perceived benefits of exercise and quality
of sleep. External factors can be divided into social or physical environment. Social
environment involves: family support, physical therapy professional care, encouragement
of physicians, training partners and socioeconomic status, while physical environment
involves: effect of weather, availability of exercise classes, accessibility of facilities and

transportation.
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Pain is the major barrier to exercise adherence and maintenance [108], however the
hope of decreasing the pain by exercising turns out to be a major facilitator to encourage

regular exercise [107].

The belief that osteoarthritis is a common consequence of the aging process is
another barrier that prevents exercise practice [108]. Several strategies can be used by
clinicians, physiotherapists or health professionals to overcome barriers to exercise. A
personalized exercise prescription is important, considering the clinical condition, goals
and preferences of the subject. Also important is the availability of appropriate exercise

equipment and facilities (like transportation) [99].

Land-based exercise, strength training and water based exercise are present in the
core recommendation of OARSI [109]. Different types of land-based exercises have been
reported on literature to be effective on KOA management, including: muscle
strengthening/resistance training [110-112], stretching/range of motion [113],
cardiovascular/aerobic conditioning [114], neuromuscular exercise [115] and Tai Chi
[116]. A current systematic review supports a combined intervention of strengthening,
flexibility, and aerobic exercise to improve limitation in function for lower limb

osteoarthritis patients [100].

For strengthening exercise, the American Geriatric Society (AGS) suggests: (1)
Isometric: low—moderate, 40—60% maximal voluntary contract, daily; and (2) Isotonic:
low (40% 1 RM 10-15 reps), moderated (40-60% 1 RM 8-10 reps) and high (>60% 1
RM 6-8 reps), for 2-3 times per week [117]. Similar benefits are found with concentric
and concentric-eccentric training [111], as well as with isokinetic, isotonic and isometric
muscle-strengthening [112], and as weight-bearing and non-weight-bearing training
[118]. A study with KOA elderly subjects found no difference between high-resistance

exercise and low-resistance exercise for improvement of pain and physical function [119].

Aerobic exercise is effective to improve pain and physical function and to reduce
depressive symptoms [120], as well as to improve self-efficacy for managing arthritis
symptoms [113]. For aerobic training, the recommendation is low—moderate intensity
(from 40-60% of VO2 max until 60—65% VO2 max), accumulation of 20—-30 min/day,
2-5/week [117].
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Reduced joint range is common in KOA patients due to reduced extensibility of
nearby muscles and contracture of periarticular soft tissue [99]. For that matter, it is
important that an exercise program for KOA aims to increase joint range of motion. Joint
range of motion exercises are frequently integrated at the beginning and/or in the end of
the exercise program sessions [113, 114]. The recommendation is to stretch until
subjective sensation of resistance, once a day, and for a long term goal stretch to full range

of motion, 3-5 times a week [117].

There is no clinical recommendation for balance exercises, but people with KOA
have impaired balance, placing them at increased risk of falling [121]. For this reason,
clinicians should assess this component and prescribe specific balance exercise [99].
Neuromuscular exercises aim to improve sensorimotor control and achieve compensatory
functional stability, using functional and weight-bearing exercises. The level of training
and progression is determined by the patient's neuromuscular function. The efficacy is
little documented, because it is a new approach, but studies have shown improvement on

pain and function in KOA patients [115, 122].

It is also important that KOA patients that are in an exercise program also increase
their physical activity level in everyday life. Higher levels of spontaneous activity
generate a better overall physical function [123]. A pedometer or accelerometer can

facilitate the improvement on physical activity by providing additional motivation [99].

There are several ways to deliver exercise, including individual (one-on-one)
treatments, class-based (group) programs and home-based programs. The evidence
suggest that to improve pain and function, individual treatment shows the greatest

benefits, but not statistically different in comparison with the remaining programs [124].

An important and difficult characteristic of exercise programs for KOA patients is
to prescribe load, progression and intensity of exercise, especially concerning strength.
The main challenge is to adequate ideal exercise intensity, without causing pain. Pain can
be a signal that the individual is overtraining and should diminish intensity. For this
matter, it is fundamental that the desired load intensity and pain level are taken together
into consideration, when prescribing the exercise intensity. When the American College

of Sport and Medicine (ACMS) [125] recommends exercise for arthritis patients, it
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reinforces the idea that intensity, time and progression should be determined by the pain

level, and suggests the Visual Numeric Pain Scale [126] to assess this outcome.

Besides intensity, dosage must be taken into account when prescribing exercise for
KOA patients. Dosage is the combination of the total number of sessions within a
program, the frequency, duration and volume. In tables 2.4, 2.5 and 2.6 some exercise
programs are reviewed. It can be noted that programs often take the duration of 8 weeks
and a periodicity of 3 times a week [110-112, 118, 119]. Less observed are programs with
the duration of 12 weeks and periodicity of 2 times a week [113, 116, 127]. Programs’
follow-ups vary from 3 months [110, 114, 116, 127], 6 months [114, 116] to 12 months
[112, 116]. Assessments post-intervention, without follow-up, are also described in the

same table [111, 112, 118, 119].

Interventions’ results depend on the specificity of each program. For strength
training, improvements on pain [110-112, 119], physical function [111, 118, 119],
strength [111, 112, 118, 119], disability [112], Cross-Sectional Area of the quadriceps
and hamstring [111], and waking capacity [118, 119] are observed. For multi-component
land based exercises, improvements on pain and symptoms [113, 114, 116], self-reported
function [114, 116], exercise self-efficacy [114, 116], disability [127], speed, aerobic
endurance, and arm strength [113] are observed on post-intervention; and improvement

on pain and fatigue [114, 116] are observed at 6-months follow-up.
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Chapter 2: Literature Review

2.4.3 Combined intervention: Education and Exercise

Several interventions combine an educational program, mostly self-management,
with an exercise program. Tables 2.7 and 2.8 summarizes those programs where the

sample is mostly KOA individuals and elderly.

In relation to program frequency, several possibilities can be observed: once per
week [128, 129], twice per week [130, 131] and three times per week [132]. The duration
also varies from 4 weeks [128], to 6 weeks [129], 5 weeks [130], 8 weeks [132] until 10
weeks [131].

The most interesting fact about those programs is that they usually assume one
component (educational or exercise) as the main component, the other one having a
complementary role. For example, in Kao's study (2012) [ 128], more attention was given
to the educational component (60 minutes), while exercise had a duration of only 20
minutes. Same occurs with Yip's study [129] which added the exercise as a part of the
educational program. Patients were encouraged to make their own action plans, (one of
the main activities that are part of the educational program) as an exercise activity and to
use a pedometer three times per week. In other studies [130, 132-135], more attention
was given to the exercise component. Just one study gave the same importance to both
components [131]. This program was performed 2 times per week with duration of 10

weeks, one hour for the educational component and one hour for the exercise component.

The exercise is often multi-component [128-130, 132, 133, 136]. There are two
exceptions: the Mendelson’s study [131], which applied a warm water exercise and the

Skou’s study [134], which used neuromuscular exercise.

The educational framework of the above programs is mostly based on the Behavior
Change Theory [128-131, 136], Self-Efficacy principles [128, 129, 132, 133] and self-
management skills [129-131]. McKnight's study [133] emphasized coping strategies and
had the purpose of providing more information about the pathology [134].

The results of the several studies (table 2.7 and 2.8) are consistent and show
improvements on pain and other symptoms [129, 131-134, 136], physical function [132,
133, 136], self-management skills [129, 131], self-reported function [129, 136], self-

33
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reported disability [131, 133], exercise health believe [130], coping techniques [131],
self-efficacy [131, 132], exercise adherence [132], weight loss [136].

34
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Chapter 2: Literature Review

244 Supplementation for osteoarthritis

The pharmacological recommendation for KOA patients to control symptoms
involves mainly NSAIDs and analgesic [8]. Those drugs have been effective on pain relief
and improvement of function, but account for relevant side effects, including peptic ulcer
(Iess commonly) and hepatic or renal failure [138, 139]. For this reason, it is crucial to
consider different possibilities that can bring a safer profile and as well good results to

control symptoms, such as supplements treatment.

Approximately 30 percent of OA patients have already used supplements to treat
their condition [140]. Physicians are increasingly preescribing the use of dietary and
nutritional supplements for KOA patients [ 141]. The most recommended supplements are
Chondroitin  Sulfate (CS) and Glucosamine Sulfate (GIcN) [142]. Both are
glycosaminoglycans considered as Symptomatic Slow Acting Drugs for Osteoarthritis
(SYSADOA); besides controlling symptoms, these compounds demonstrate disease-
modifying (DMOAD) potential, based on measurements of joint space narrowing on

radiographs [143].

Others nutritional supplements commonly used by KOA patients are: S-S-
Adenosyl-L-methionine, Harpagophytum procumbens (devil’s claw), Curcuma longa
(turmeric), and Zingiber officinale (ginger). However, there are insufficient reliable
evidences regarding long-term safety or effectiveness of these substances[142]. Natural
substances can be used to prevent the degradation or enhance the repair of joint cartilage.

In the other hand, this is an intriguing field, with little scientific evidence [138].

CS and GIcN are considered chondroprotective agents, which can: (1) stimulate
chondrocyte synthesis of collagen and proteoglycans, as well as hyaluronate production
at synoviocytes level; (2) inhibit joint degradation and (3) prevent fibrin formation at the
level of subchondral and synovial blood vessels [144]. CS is the predominant
glycosaminoglycan in the joint cartilage, and besides the metabolic effect at the joint
level, it has an inhibitory competitive action against the degradative enzymes on the
matrix and synovial fluid [144, 145]. In other hand, GIcN participates as a substrate in the
synthesis of glycosaminoglycans (GAGs), proteoglycans and joint cartilage hyaluronate
[146]. In addition, GlcN inhibits the enzymatic degradation and reduces the fibrin

thrombin in the periarticular microcirculation [144]. Its efficacy was tested on animal
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models and in vitro studies, which showed normalization of articular metabolism during
the healing of chondral lesions and a discreet anti-inflammatory action [147]. The
combination of CS and GIcN is satisfactorily orally absorbed by saturation mechanism,
which is important for clinical practice [ 148]. The supplement dose usually prescribed for

KOA patients is 1500 mg of GlcN and 1200 mg of CS a day [146].

In 2012, the American College of Rheumatology [78] conditionally recommended
that patients with KOA should not use those substances. Later, in 2014 the OARSI
described as uncertain the use of GIcN and CS related to its efficacy on symptoms relief

and as inappropriate for disease modification for KOA individuals [76].

A meta-analysis of double-blind, randomized, placebo-controlled trials with
glucosamine and chondroitin sulfates, demonstrates moderate to large effects on
reduction of pain and improvement on function. However, quality issues and probable

publication bias suggest that these effects are exaggerated [149].

A study which reviews 8 meta-analysis and 5 RCT concluded that the use of CS
and GlcN did not have clinical effects on knee and hip OA patients [146].

A systematic review concluded that even though international guidelines for KOA
treatment do not recommend the use of CS and GlcN supplement, there is significant
evidence in published literature, which supports the promising disease-modifying
potential, based on measurement of joint space narrowing on radiographs, of GlcN and

CS combined [143].

A current meta-analysis of placebo controlled trials with GlcN, shows that it
moderately reduced pain, although a high level of between-trial inconsistencies were

observed, mainly because of different supplement brands and overall risk of bias [150].

A multicenter, randomized, double-blind, non-inferiority trial concludes that
combined chondroitin sulfate and glucosamine have comparable efficacy on celecoxib
regarding symptoms, function, and joint swelling/effusion in patients with symptomatic

KOA [151].

The evidence needs more clarification. Nevertheless, the international guidelines

do not recommend these supplements mainly for economic reasons [143]. Even thou
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experts consider as questionable the recommendation for CS and GIcN, they do recognize
that those substances have a good quality of evidence, a very low risk score, a moderate

to high effect size (up to 0.75 for CS) and a high benefit score [76].

The use of these supplements is an individual patient/physician decision, taking into

consideration the scientific, medical and economic evidence.

2.5 Assessments for KOA patients

It is important to know the patient’s characteristics in a biopsychosocial approach,
as there is interaction between them. Besides, before prescribing any treatment, it is
essential to assess the effectiveness of a program. For this matter, it is important to address
KOA assessment. The assessment should include both self-reported measures and
physical fitness tests. Which are complementary and essential to clinical practice [152].
The self-reported measures reveal the self-perception of how a condition affects the
individuals life or what a person is able to accomplish, and have broad use in the health
field [153, 154]. The main outcomes for KOA patients are symptoms, quality of life and
physical function. Those outcomes can be assessed by specific and/or general
instruments. The most used specific instruments are the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) [155], the Lequesne Algofunctional Index
[156] and the Knee Injury and Osteoarthritis Outcome Score (KOOS). The more frequent
general instruments used as measures of health outcomes are: the Medical Outcomes
Study — 36 item Short Form (SF-36) [157, 158], EuroQol (EQ-5D) [159] and the Health
Assessment Questionnaire (HAQ) [160]. In addition, during clinical trials, pain should be
assessed every day, in a pain diary, to provide individualized care. The ACSM

recommends the use of the Visual Numeric Pain Scale [126].

Among the recommendations for performance-based tests, the OARSI suggests a
set of five physical performance measurements for hip and knee OA: 30-s chair-stand
test, 40 m fast paced walk test, stair-climb test, OMWT and Timed “up-and-go” [161].
Those measures are representative regarding typical activities relevant to KOA patients.
Another battery of tests, that is not specifically for KOA but can be used as an indicative

of sarcopenia, is the Short Physical Performance Battery (SPPB) [162]. These tests
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evaluate balance (individual’s ability to stand with feet together side-by-side, semi-
tandem and tandem positions), gait (walk 8 ft), strength and endurance (time to rise from
a chair and return to the seated position five times) [163]. Therefore, when choosing
assessment tests to be part of the assessment to characterize KOA subjects or analyze the
effectiveness of an intervention, it is crucial to take into consideration the international
recommendations [161], training specificity and the subjects’ characteristics, in order to

obtain an efficient assessment, but not painful or exhausting.

In the health educational field, when analyzing self-management programs, the
assessment must be done according to the strategies used in each program. In addition,
self-management education is focused on patient concerns and problems. Therefore, a
detailed needs assessment must be done for each new topic and group of patients.
Outcomes assessment should include several behaviors, such as exercise behaviors,
medical care, self-efficacy for managing the disease, diet behavior and lifestyle [88]. The
choice of an appropriated instrument should take into consideration a thorough
examination. Regarding self-management interventions, it is common to assess the results
on follow-up, because some behavior changes need time to be expressed; e.g.

communication with physician, requires time to express the difference.

In clinical research, besides the statistical significance concerning the selected
outcomes, it is important to assess clinically the participants perception of change; for
this matter the Patient Global Impression of Change Scale (PGICS) is often used in

clinical research, mostly in musculoskeletal studies, only after the intervention [164].

2.6 The aims of the dissertation

The present dissertation aims to investigate the efficacy of a self-management and
exercise program in knee osteoarthritis symptoms, health behavior, quality of life and

physical fitness in elderlies.

The thesis presents five articles conducted under a clinical trial of a self-

management and exercise program for KOA elderly subjects.
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Chapter 4 is a methodological study (article 1) with the purpose of designing a Self-
Management and Exercise Program for elderly patients with KOA, named PLE’NO. This
was a 3-month Randomized Controlled Trial (RCT).

Articles 2 and 3 (chapters 5 and 6) are cross-sectional analyses with baseline values
of the PLE’NO sample. Article 2 aims to explore which factors (symptoms, physical
function and quality of life) best predict the performance of the Timed “up-and-go” test.
Article 3 aims to investigate the coping strategies utilized by the sample, and if any
differences in relation to sociodemographic data, the severity of KOA, pain and other

symptoms can be observed.

Furthermore, articles 4 and 5 (chapters 7 and 8) analyze the effects of PLE°NO
intervention. Article 4 aims to assess the impact of the Self-Management and Exercise
program in KOA symptoms, self-management behavior (communication with physician
and cognitive symptoms management) and physical fitness outcomes (aerobic capacity,
lower limb functional strength, handgrip strength and flexibility). Article 5 aims to
evaluate the effectiveness of the Self-Management and Exercise program on Health
Related Quality of life (HRQoL index), physical activity, self-efficacy and skill related

physical fitness components (agility, gait speed and balance).
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3.1 Studies Overview

This chapter contains a brief description of the methodology involving the five articles
of this thesis. The study protocol (Article 1) is described on Chapter 4 and contains details
about the methodology of the clinical trial. In addition, further specific details will be
provided in each article. The study protocol presented in this thesis was approved by the
Faculty of Human Kinetics - University of Lisbon Ethics Committee and conducted in
accordance with the Declaration of Helsinki. Articles 2 and 3 (chapter 5 and 6) result from
a cross-sectional analysis, with data collected on the baseline assessment of PLE?NO
program. The PLE?NO is a single-blinded, Randomized Controlled Trial (RCT) registered
at the ClinicalTrials.gov (ID: NCT0256283) with a three-month duration and a six-month
follow-up. Articles 4 and 5 (chapter 7 and 8) include the analysis of the effects of PLE2NO
program (table 3.3).

3.2 Participants

All articles concern the same sample: elderly individuals with KOA. The enrolment
procedure, eligibility criteria and randomization process are described in detail on chapter 4.

The participants’ characteristics on baseline are presented on table 3.1 and 3.2.

Table 3.1 - Frequency analyses of demographic variables at baseline for Educational Group (EG), Self-
Management Exercise Group (SEG) and total sample.

Variables EG n=32)n (%) SEG (n=35)n (%) Total n (%)
Sex Male 13(40.6) 7(20) 20(29.9)
Female 19(59.4) 28(80) 47(70.1)
Age Groups (years) 60-70 26(81.3) 15(42.9) 41(61.2)
70-80 4(12.5) 16(45.7) 20(29.9)
80-90 2(6.3) 4(11.4) 6(9)
Educational Level Primary School 9(28.1) 9(25.6) 18(26.9)
Elementary school 5(15.6) 10(28.6) 15(22.4)
grade 6-9
High school 8(25) 8(22.9) 16(23.9)
College or more 10(31.3) 8(22.9) 18(26.9)
BMI Classification = Normal 4(12.5) 2(5.7) 6(9)
Overweight 12(37.5) 9(25.7) 21(31.3)
Obesity grade 1 12(37.5) 14(40) 26(38.8)
Obesity grade 2 2(6.3) 6(17.1) 8(11.9)
Obesity grade 3 2(6.3) 4(11.4) 6(9)
KOA Unilateral 2(6.3) 2(5.7) 4(6)
Bilateral 30(93.8) 33(94.3) 63(94)
KOA grade Tand II, % 50.0 62.9 56.4
Il and 1V, % 50.0 37.1 435
Retired No 3(9.4) 3(8.6) 6(9)
Yes 29(90.6) 32(91.4) 61(91)
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Table 3.1- Frequency analyses of demographic variables at baseline for Educational Group (EG), Self-
Management Exercise Group (SEG) and total sample. (Continuation)

Marital Status Single 1(3.1) 3(8.6) 4(6)
Married 23(71.9) 17(48.6) 40(59.7)
Widower 2(6.3) 9(25.7) 11(16.4)
Divorced 6(18.8) 6(17.1) 12(17.9)

Abbreviations: BMI=Body Mass Index.

Table 3.2 - Descriptive analyses, median and standard deviation, for demographic outcomes for Self-
Management Exercise Group (SEG), Educational Group (EG) and for total sample.

Variables CG (n=32) SEG (n=35) Total

Age 67,8(5,3) 70,3(6,1) 69,1(5,8)
Weight 79,3(15,4) 78,8(15) 79,1(15,1)
Height 1.62(.08) 1.56(.09) 1.59(.09)
BMI 30,1(5,3) 32,3(5) 31,2(5,2)

Abbreviations: BMI=Body Mass Index.

3.3 Intervention

Articles 4 and 5 include an intervention. The active treatment group was engaged in
self-management and exercise (SMEG), and the control group was engaged in educational
program (EG). The details of each intervention are described on chapter 4 (study protocol)
and on articles 4 and 5 (chapter 7 and 8).

All intervention sessions of the Self-Management and Exercise Group, documented in
articles 4 and 5, were conducted in four different places: two senior universities, one church
and one community center. Intervention sessions of the Educational Group were done at the

Faculty of Human Kinetics.

3.4 Assessments

All assessments were done at the Faculty of Human Kinetics. The only exception was

the X-Ray screening for KOA diagnosis, which was done on a clinic.

Assessments were performed three times: one week prior to the start of the program
(baseline), during the week following the final intervention (three months later), and at a 6-
month follow-up. The study protocol (chapter 4) presents a detailed description of each

variable and the test/questionnaire to measure them.

Table 3.3 summarizes the main methodological procedures of study.
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Table 3.3 - Summary of the main procedures of study.

Design  Sample  Statistical Variables
N) Analysis
Physical Fitness Test Self-reported measures
Article 1
Study Protocol
Article 2
Cross- 67 Multiple e  Mobility e  Pain, other symptoms,
sectional KOA linear e  Acrobic capacity daily living activities,
regression e Lower limb sports and recreations
analysis strength activities and quality of
e Hand grip strength life (related with OA)
e Gait speed e HRQoL
e Balance e  Physical activity behavior
Article 3
Cross- 73 MANOVA e  Pain, other symptoms,
sectional KOA coping strategies.
Article 4
RCT 67 ANCOVA e  Acrobic capacity e  Pain, other symptoms,
KOA o  Flexibility (upper daily living activities,
and lower limb) sports and recreations
e  Handgrip strength activities and quality of
e Functional lower life (related with KOA)
limb strength e  Self-management behavior
e HRQoL (VAS)
Article 5
RCT 67 ANCOVA o  Gait speed, e Self-efficacy
KOA e  Mobility e Physical activity behavior
e Balance e  HRQol (index)

Abbreviations: RCT=randomized controlled trial; KOA=knee osteoarthritis;, HRQol=Health related quality
of life; VAS= visual analogue scale.

3.5 Data analysis

The data were analyzed in a blinded manner. Descriptive statistics were used to

describe subject characteristics and Kolmogorov-Smirnov test was used to assess normality.

Article 2 used multiple linear regression analysis. Pearson correlation coefficient (r)
was used to evaluate the correlation between continuous variables, and Spearman correlation
coefficient (rS) was used in the case of ordinal variables. Some rough guidelines were
employed for designating the strength of correlation: if | r| > 0.7, the correlation is considered
strong; if 0.3 <|r| < 0.7, is classified as moderate; and if | r | < 0.3, the correlation is weak.
These guidelines were also used to classify Spearman correlation coefficients. Residual
analysis was conducted to ensure no violation of the assumptions of normality,

homoscedasticity, linearity. Variance Inflation Factor (VIF) and Durbin-Watson statistics
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were used to verify if multicollinearity was present and if errors were independent,

respectively.

In article 3, MANOVA test was used. The test was applied after validation of the
assumptions of normality and homogeneity of variance-covariance matrix, checked through
the Box M test, with the trace of Pillai. In addition, an exploratory factor analysis (maximum

likelihood method with Promax rotation) was done.

Articles 4 and 5 used the Univariate Analyses of Covariance (ANCOVA) in order to
compare the effects of intervention, between groups (EG vs. SMEG), on primary and
secondary outcomes, adjusted to the baseline value of each outcome. Mean differences
within groups were calculated as Mom 1 (baseline) minus Mom 2 (after intervention
program). In the analysis of ordinal variables, the nonparametric ANCOVA was used. Effect
size was quantified using partial eta squared (n?). The effect size was classified as small

(partial 12<0.06), medium (0.06< partial n1><0.14) and large (partial n*>0.14)[165].

All statistical analyses were performed using IBM SPSS Statistics 22.0 and MedCalc
Statistical Software (MedCalc Software, Mariakerke, Belgium). Significance was

established at a level of 5%.
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Abstract

Background: International recommendations suggest exercise and self-management
programs, including non-pharmacological treatments, for knee osteoarthritis (KOA) because
they can benefit pain relief and improve function and exercise adherence. The
implementation of a combined self-management and exercise program termed PLE*NO may
be a good method for controlling KOA symptoms because it encourages the development of
self-efficacy to manage the pathology. This study will assess the effects of a self-
management and exercise program in comparison to an educational intervention (control
program) on symptoms, physical fitness, health-related quality of life, self-management
behaviors, self-efficacy, physical activity level and coping strategies.

Methods/Design: This PLE>NO study is a single-blinded, randomized controlled trial of
elderly (aged above 60 yrs old) patients with clinical and radiographic KOA. The patients
will be allocated into either an educational group (control) or a self-management and
exercise group (experimental). All participants will receive a supplement of chondroitin and
glucosamine sulfates. This paper describes the protocol that will be used in the PLE?NO
program.

Discussion: This program has many strengths. First, it involves a combination of self-
management and exercise approaches, is available in close proximity to the patients and
occurs over a short period of time. The latter two characteristics are crucial for maintaining
participant adherence. Exercise components will be implemented using low-cost resources
that permit their widespread application. Moreover, the program will provide guidance
regarding the effectiveness of using a self-management and exercise program to control
KOA symptoms and improve self-efficacy and health-related quality of life.

Trial registration: NCT02562833

Keywords: self-management, exercise, knee osteoarthritis, elderly.

Background

Osteoarthritis (OA) is the most common type of theumatic disease [1]. OA is prevalent
in elderly populations and has a substantial influence on the health care industry [2, 3]. In
the USA, 27 million people, including 12.1% of the population aged 25-74 years old, are
clinically defined as having OA [4].

OA is an active disease [5] that affects all articular tissues [6]. OA can be characterized
by examining a person’s symptoms, especially pain [7], which influence the performance of
daily living activities [8] and psychological parameters [3]. Among older adults, OA
primarily affects weight bearing joints, such as the knee and hip, and is therefore a cause of
lower extremity disability [9]. In Portugal, knee OA (KOA) is considered to be the third

most prevalent rheumatic disease (affecting 12.4% of the population)[10].
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Most types of interventions that are aimed at managing KOA involve community and
primary care [5]. Hence, it is imperative to consider international recommendations that can
assist individuals and that are feasible alternatives to health services. The Osteoarthritis
Research Society International (OARSI) [11], the American College of Rheumatology
(ACR) [12] and the European League Against Rheumatism (EULAR) [13] strongly
recommend exercise (including land-based, such as strengthening and aerobic activity or
water-based activities) and self-management programs as non-pharmacological treatments

for KOA patients.

Self-management Programs

Patient education, information and self-management support are critical for patient
cooperation during treatment. Besides OARSI international recommendations (11), several
evidence-based studies of self-management programs have demonstrated that it is effective

to empower patients to better manage their own chronic diseases [14-26].

Psychoeducational interventions are growing in popularity in the primary care field
[24]. Among these efforts, self-management programs deserve special attention. The
following three models of chronic disease self-management programs are the most widely
used: the Expert Patient Programme [27], the Flinders Model [28], and the Stanford Model
[29]. The Expert Patient Programme focuses on increasing patient knowledge to manage
conditions, the Flinders Model emphasizes the role that physicians play in building patient

self-efficacy, and the Stanford Model uses peer educators to build self-efficacy [30].

Two programs have followed the format of the Stanford Model. These include the
Arthritis Self-Management Program (ASMP) and the Chronic Disease Self-Management
Program (CDSMP) [31, 32]. The first of these, the ASMP, is a specific program for people
with arthritis that was developed in the 1970s at the Stanford Patient Education Research
Center [19]. Later, the same group developed a more generic proposal for patients with any
chronic condition, the CDSMP. This program has now spread in popularity throughout the
US [31, 32] and other countries [17, 18, 23, 25, 33].

A meta-analysis of the ASMP and the CDSMP [34] revealed that improvements were
observed in several outcome measures in patients with chronic diseases at 4- and 12-month

follow-ups.
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Exercise Programs

Studies have demonstrated that exercise benefits patients with KOA [35-46]. The two
most recognized approaches for KOA treatment with exercise are land-based [47-49] and
aquatic programs [44, 50-53]. A recent systematic review and meta-analysis [54] provided
evidence showing that land-based exercise is beneficial for people with KOA because it
reduced joint pain and improved physical function and quality of life over the short-term and
for at least two to six months after the cessation of treatment. Regarding the exercise mode,
studies have demonstrated that there is no difference between the efficacies of strengthening,
flexibility plus strengthening, flexibility plus strengthening plus aerobic exercise, aquatic
strengthening, aquatic strengthening plus flexibility and a combined intervention that
included strengthening, flexibility, and aerobic exercise when each was compared to a no
exercise control, and there were no differences between the effect of the interventions on
improving functional limitations in people with lower limb OA [55]. Additionally, no
difference was observed in the effectiveness of providing pain relief between strengthening

and aerobic exercises across eight studies that involved KOA patients [56].

Thus, combining aerobic and muscle strengthening exercises into a single program
may produce even better outcomes in arthritis patients [57] than programs based on only one
of'these components. A program that combined aerobic and resistance exercises significantly
improved physical function and daily living activities and reduced pain in older adults with
arthritis [40], as well as decreased depression [36, 49, 58, 59]. Another program combined a
variety of exercises focused on core strength and balance, flexibility, upper and lower body
strength and aerobic conditioning and resulted in improvements in mobility, aerobic

endurance, strength, flexibility, and self-reported pain perception [35].

Nutritional Supplements: Glucosamine and Chondroitin Sulfate

Although important, controlling symptoms is not the only target when treating OA
patients. Indeed, an ideal treatment for OA should preserve joint structures, improve quality
of life and for drug therapy or supplementation, have a good safety profile [60]. It is
paramount that the administrator account for side effects that can result from the chronic use
of OA pharmacological therapies, such as nonsteroidal anti-inflammatory drugs (NSAIDs)

[61]. Therefore, glycosaminoglycans such as chondroitin sulfate (CS) and glucosamine
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sulfate (GIcN-S) are two natural supplements that are considered to be symptomatic slow-

acting drugs for osteoarthritis (SYSADOA) [60].

GIcN-S has been shown to exhibit structure-modifying effects, including small to
moderate protective effects on minimum joint spaces after 3 years, in KOA patients [62].
This finding was in agreement with the results of a previous trial that indicated that GIcN-S

prevents total knee replacement (TKR) [63].

CS has also been evaluated in different clinical trials that have sought to document
both its symptomatic potential and its structure-modifying effects. A recent study [64]
demonstrated the efficacy of CS for treating symptoms (i.e., pain and lower-limb function)
and concluded that CS is an efficient and safe intervention. Interestingly, CS produced a

significant reduction in joint swelling and effusion in a gait study [65].

A double-randomized placebo-controlled clinical trial with a 2-year follow-up of 605
patients with KOA demonstrated that after adjusting for factors associated with structural
disease progression, a dietary supplement that consisted of a combination of GIcN-S and CS
resulted in significantly less joint space narrowing than was observed with the placebo,
whereas neither CS nor GIcN-S alone was effective [66]. A combination of GIcN-S-
hyaluronic acid (500 mg) and CS (400 mg) was found to be efficient at providing pain relief
and functional improvement in OA patients with moderate to severe knee pain [65]. These
findings suggested that a combination of GIcN-S and CS may be more efficient than either

CS or GIcN-S alone.

Although some interventions have combined patient self-management with an exercise
component, we were unable to identify any study that combined these components with

GlcN-S and CS supplementation.

Aim and hypothesis

The aim of this study is to design and implement a PLE?NO program (in Portuguese:
Free Program of Education and Exercise for Osteoarthritis) for elderly patients with KOA
for a duration of three months. The PLE*NO is based on applying the principle of self-
efficacy to manage the pathology. When patients gain confidence in taking control of their
disease, they are more comfortable exercising and managing OA symptoms and

consequently make better decisions about treatment. This allows them to increase their
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quality of life. To encourage participant’s adherence to and maintenance of the program and
to contribute to pain control, all participants will receive a supplement containing CS and

GIeN-S.

The following three hypotheses were therefore formulated. H1, self-reported KOA
symptoms (i.e., pain and stiffness) and physical fitness will improve more in the self-
management and exercise group than in the control group; H2, self-management skills and
self-efficacy will improve more in the self-management and exercise group than in the
control group; and H3, health-related quality of life, physical activity levels and coping

strategies will improve more in the self-management and exercise group.

Methods and design

Study design

The PLE?NO is a single-blinded, randomized controlled trial with a three-month
duration and a six-month follow-up. The participants will be individually randomly assigned
to one of two groups: (1) a self-management and exercise group or (2) an educational control
group. Both groups will receive supplementation (CS and GIcN-S). Figure 4.1 provides a
flowchart of the PLE?NO design. It will not be possible to blind the participants because of

the nature of the intervention. However, the assessors will be blinded to group allocation.
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Publicity and Recruitment process
Newspapers and magazines, contact health centers and seniors universities, distribution of
pamphlets and posters

v

Awareness session
(eligibility questionnaire)

.

Knee X-Ray
Rheumatologist diagnosis

v

Randomization
PHYSICAL FITNESSTESTS AND QUESTIONNAIRES (Mom 1)

- S

Self-Management and Exercise + Book + 3 educational session +
Supplement i Supplement

12 Weeks Interventions
(24 sessions)

v

3 Month
POST INTERVENTION PHYSICAL FITNESSTESTS AND QUESTIONNAIRES (Mom 2)

v

6 Month
FOLLOW-UP
PHYSICAL FITNESSTESTS AND AND QUESTIONNAIRES (Mom 3)

Figure 4.1 - The PLE*NO flowchart

Ethical Issues

All participants will be informed about the procedures and their potential risks, and
written informed consent will be obtained from each participant. This study was approved
as a clinical trial (U.S. National Institutes of Health, NCT02562833) and by The Ethical
Committee of the Faculty of Human Kinetics of the University of Lisbon (N=43/2014).

Sample Size

The sample size was calculated based on the primary outcome (self-reported pain).
Using the program GPower 3.1 [67], were selected a priori analysis with ANCOVA,
selecting one covariate and two groups with 80% power at a 5% significance. According to
McKight's study, a combined strength training and a self-management program, we fixed
the effect size on 0.35 and determined we needed a total sample size of 67. Considering a

possible dropout of 20%, we aimed to recruit 80 subjects and allocated 40 subjects per group.
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Participants and procedures

The recruitment and selection processes will be performed using the following
eligibility criteria: (1) an age of 60 years old or older, (2) bilateral or unilateral KOA
diagnosed according to the clinical and radiological criteria of the American College of
Rheumatology (ACR) [69], and (3) participants who are independently mobile and literate.
The exclusion criteria will be the following: (1) involvement in another intervention program
(exercise, education or physical therapy), (2) the prior use of supplements (chondroitin
and/or glucosamine sulfate) for at least three months, and (3) other pathologies (e.g.,
cardiovascular, respiratory, and musculoskeletal pathologies and cancer) that prevent the
practice of physical exercise, (4) a mental/psychological state that hinders understanding the
program, (5) surgery for knee replacement or a plan to undergo surgery to place a prosthesis
within the next eight months, (6) an allergy to shellfish or another component of the
supplements, and (7) administration (injections) of corticosteroids or hyaluronic acid in the

last 6 months.

To avoid convenience sampling, the participants will be recruited from the Lisbon
area, and different marketing strategies will be used to advertise and publicize the PLE?°NO
program. Social networks, newspapers, magazines, contacts with senior universities, health
centers, churches and community centers, and the site of the Portuguese League Against

Rheumatic Disease will be the main channels used for PLE?NO announcements.

All individuals interested in participating will be invited to an awareness session in
which the details of the program will be explained, and the patients will complete an
eligibility questionnaire, which is necessary to acquire more detailed information, including
whether they have any allergies to components in the supplements. As many sessions as
necessary will be performed until the expected sample size is attained. Anyone who is
interested and fulfills the eligibility criteria will receive a request for an x-ray examination.
The exam requests will be referred to a rheumatologist who will make the final diagnosis
according to the ACR clinical and radiological criteria. This is a more specific diagnosis
(86%) than a simple clinical diagnosis (69%) [70]. If the subject is found to be positive for

KOA, he or she will be invited to a second interview during which consent will be obtained.

The randomization process will be performed on the baseline assessment day by the
research team leader. The randomization sequence will be a 1:1 allocation to the two

treatment arms.
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Interventions

The active treatment group will engage in self-management and exercise (SMEG), and
the control group will engage in patient education (EG) only. The SMEG patients will
receive a combination program including self-management and exercise that will be
delivered on the same days twice per week. Each session will last 90 minutes. The first 30
minutes will be allocated for self-management, and the remaining 60 minutes will be used
for exercise. The program will be offered in a group format that encourages interaction and
socialization, which can help to counteract feelings of depression and isolation. To avoid
any conflict of interest and because we believe that it will help support the participants’
adherence, maintenance and pain control, all participants will receive a supplement that
consists of a combination of two main substances: 1500 mg of glucosamine sulfate and 1200
mg of chondroitin sulfate, in addition to two secondary substances: 100 mg of
Harpagophytum extract and 10 mg of hyaluronic acid. The recommendation is to use two
packets per day. The participants themselves will have to complete daily sheets that
request information regarding pain levels that are assessed on a visual numeric pain scale
[71] and a bi-daily supplementation diary. All participants will be covered by personal

accident insurance.

Self-Management and Exercise Group (SMEG)
Self-management component

The self-management component is based on a program that was developed at Stanford
University, the Chronic Disease Self-Management Program (CDSMP) [32], which aims to
develop self-efficacy and emphasizes skills mastery. These are accomplished through the
weekly performance of specific behaviors and the receipt of feedback (action plan and
problem solving). The contents of the program will include the following: self-management
principles, managing symptoms, exercise and physical activity, communication skills,
healthy eating, and managing medicines. The program will be administered by a certified

Master Trainer and Leader of the CDSMP at Stanford University.
Exercise Component

The exercise component is based on the Fit and Strong Program [72], Exercise for

People with Arthritis (FEPA) [35] and the Taking Control with Exercise (Arthritis
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Foundation) program. This exercise program contains health-related (muscular
resistance/strength, and flexibility) and skill-related (balance) physical fitness components.
Additionally, the program will include socialization games that help to decrease symptoms
related to pain, stress, depression, and fatigue. In addition to improvements in physical

fitness, the development of self-efficacy in exercise is another goal.

The exercise session type includes a warm up for the first 5 minutes, followed by 15
to 20 minutes of recreation activity and balance exercise, 30 to 40 minutes of the
strengthening exercises, and 10 to 15 minutes of stretching and relaxation exercises at the

end.

Specific strength exercises will be performed to recruit specific muscle groups in the
lower limbs (quadriceps, hamstrings, hip adductors/abductors, gluteus, and gastrocnemius)
and the upper limbs (pectoralis, trapezius, dorsal, deltoids, biceps and triceps). The strength
exercises will use a combination of elastic bands (upper limbs) and cuff weights (lower
limbs) or calisthenics, as previously used in other studies [73, 74] and replicated in the Fit
and Strong program [72]. The resistance will be progressively increased throughout the
program by adding weights in increments of 0.250 Kg to the cuff weights. The progressions

in the numbers of repetitions and series are illustrated in table 4.1.

Table 4.1 - Training volume

Week 1-3 Week 4-6 Week 7-9 Week 10-12

No additional load Load 1 Load 2 Load 3

1 x12rep Week 4: 1 x 12 rep Week 7: 1 x 12 rep Week 10: 1 x 12 rep
2x 8rep Week 5: 2 x 8 rep Week 8: 2 x 8 rep Week 11: 2 x 8 rep
2x12 rep Week 6: 2x12 rep Week 9: 2x12 rep Week 12: 2x12 rep

The prescribed intensity and management of exercise resistance will be primarily
guided by answers related to self-reported pain, which will be assessed using a visual
numeric pain scale [71] before, during and after each session. At the beginning of each
session, all participants will be required to present their pain diaries. If the pain level is above
5 points on the day before the last session, the load will not be increased, but if pain is below
5 points, they patients will receive increased loads. The intensity interval desired for
strengthening exercises will be maintained at 4-6 (somewhat easy — somewhat hard)

according the Omni-Perceived Exertion Scale for Resistance Exercise (OMINI-RES) [75].
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This component will be overseen by a professional with a master’s degree in Science
of Physiotherapy and another individual who is an Exercise and Health master’s student.

Both will be from the Faculty of Human Kinetics.

To develop exercise self-efficacy and promote the maintenance of the exercise
program before the end of the class, a chart with the main exercises for each physical fitness
component (i.e., muscular resistance/strength, flexibility, and balance) will be given to the
participants during the last two weeks of the intervention program. The participants will be
encouraged to perform the exercises by themselves by following the chart during the last
two weeks with supervision from the same professionals that conducted the exercise
program. It is expected that they will develop the capacity to perform the exercises by

themselves in their homes without supervision by the end of the intervention.

Education control Group (EG)

This group will receive a book [76] published by PLE?NO s scientific team. This book
contains descriptions and tips for managing KOA in addition to educational and exercise
information presented as images. Additionally, the participants will attend three monthly
educational sessions that are one hour in length each regarding joint protection strategies,
exercise, and self-management techniques. These sessions will be delivered by the
coordinator of the PLE*NO project, who is a PhD Professor in the Faculty of Human
Kinetics, and an Exercise and Health master’s student from the same institution. Telephone
contacts will be established 15 days after each educational session to avoid withdrawals and

to maintain closer monitoring.

Assessments and procedures

The assessments will be performed one week prior to the start of the program
(baseline), during the week following the final intervention (three months later), and at a 6-
month follow-up. Each assessment will use the same protocol, and the results will be
evaluated by PLE>NO team member(s) (all of whom are master’s students in exercise and
health specialties) who are blinded to group allocation. The assessments will be performed
on the same day. To avoid overloading the participants, the physical tests and questionnaires

will be performed alternately. Additionally, the physical tests involving load-bearing
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activities will be alternated with those that are performed while seated. The order of those
tests and questionnaires were determined previously, in accordance with the statements

already mentioned. Each evaluator perform the same test to avoid inter-rater variability.

The main outcomes will be pain. The secondary outcomes will be: other KOA
symptoms, KOA-specific health-related quality of life, self-efficacy, self-management
behaviors, a healthier quality of life, a physically active lifestyle, coping strategies, aerobic
capacity, functional strength, mobility, flexibility, gait speed, static balance and handgrip.
All outcomes and instruments are illustrated in table 2 and will be assessed at baseline, post-

intervention and a 6-month follow-up.

Eligibility Questionnaire: This questionnaire collects personal data (including name,
phone contact, address, and email) and the inclusion and exclusion criteria for participation

in the program. It will be available both online and on paper.

X-Ray: Bilateral, anterior-posterior knee radiographs will be used to identify OA in
the tibiofemoral joint, and sunrise views will be used to identify OA in the patellofemoral
compartment. The severity of OA in the tibiofemoral and patellofemoral joint will be

measured by a rheumatologist using the K-L grading scale [77].

Socio-demographic information: A questionnaire will be created by the researchers
that poses demographic questions, including date of birth, race, sex, marital status, current
occupation, occupation before retiring and education level. Body mass index (BMI) will also
be calculated as weight (measured in kilograms) over height squared (height measured in

meters).

Use of medicine: A list containing the names of all medications being used and their
doses and indications will be requested from the patients before and after the intervention

(baseline and post-intervention).
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Table 4.2 - Outcomes and instruments.

Outcomes Instruments
KOA-specific health-related quality  Knee Injury and Osteoarthritis Outcome Score (KOOS)
of life
Self-efficacy Self-efficacy for managing Chronic Disease 6-Item
Scale
] Self-management behaviors Cognitive Symptom Management and Communication
2= with Physicians
% Health-related quality of life Euroquol five dimensions five level (EuroQol -EQ-5D-
2 5L)
3 Physical activity International Physical Activity Questionnaire (IPAQ)
o Coping strategies Brief COPE
Aerobic Capacity Six-Minute Walking Test (6 MWT)
- Functional lower-limb strength Five-Repetition Sit to Stand Test (FRSTST)
2 Mobility Timed “Up-and-Go” test
5 Flexibility upper limb Back Scratch Test (BST)
o Flexibility lower limb Chair Sit and Reach (CRS)
is Gait speed 6-Meter Test
i Balance Standing Balance
2 Hand strength Hand grip test
=
Questionnaires

Knee Injury and Osteoarthritis Outcome Score (KOOS). This questionnaire includes
5 dimensions to measure KOA-specific health-related quality of life (QOL), knee pain
(Pain), other disease-specific symptoms (Other Symptoms), daily living activities (ADL),
and sport/recreation functions (Sport/Rec). A score for each of the five dimensions is
calculated as the sum of the items that are included, which is then converted to a 0-100 scale
in which 0 represents extreme knee problems and 100 represents no knee problems. The
KOOS has been validated for use in patients with knee injuries and patients with knee OA

and is a reliable and responsive self-administered instrument for short-term follow-ups [78].

Self-efficacy for managing Chronic Disease 6-Item Scale. This 6-item scale contains
items taken from several self-efficacy scales that were developed for the Chronic Disease
Self-Management study. This is a one to ten scale that includes six questions. The scale was
tested on 605 subjects with chronic diseases [31]. The observed range of outcomes was 1-
10 with a mean of 5.17, a standard deviation of 2.22, and an internal consistency reliability

of 0.9.

Cognitive Symptom Management. This scale comprises six questions and has an
observed range of 0-5. The scale was tested on 1129 subjects with chronic disease, and 51

of these subjects who underwent a test-retest protocol [79]. The mean result was 1.33 with a
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standard deviation of 0.91, an internal consistency reliability of 0.75 and a test-retest

reliability of 0.83.

Communication with Physicians. This questionnaire includes three questions. The
scale was tested on 1130 subjects with chronic disease, and 51 of these subjects underwent
a test-retest protocol [79]. The results showed an observed range of 0-5, a mean of 3.08, a
standard deviation of 1.20, an internal consistency reliability of 0.73 and a test-retest

reliability of 0.89.

Perception of health and quality of life (EuroQol - EQ-5D-5L). The EQ-5D-5L is a
generic instrument for measuring health-related quality of life (HRQoL) that allows the
generation of an index that represents a status value of the health of an individual. This scale
is based on a classification system that describes health along the following five dimensions:
mobility, personal care, usual activities, pain/discomfort, and anxiety/depression. Each of
these dimensions has five levels of severity. This instrument employs psychometric

techniques similar to those of the EQ-5D [80].

International Physical Activity Questionnaire (IPAQ). The short form of the IPAQ was
chosen because it is easy to apply. Its reliability has been verified in many countries and in

different populations [81, 82].

Brief COPE. The first version of the COPE inventory by Carver, Scheier and
Weintraub [83] was subsequently abbreviated by Carver [84]. The abridged version (brief
COPE) contains only 28 items that are answered on a Likert 4-point scale (ranging from 1 =
never use this strategy to 4 = I often use this strategy) and divided into the following 14 sub-
scales (two items per scale): active coping, denial, substance use, emotional support,
instrumental support, behavioral divestment, ventilation, revaluation, planning, mood,
acceptance, religion, and self-blame. Data from a study of survivors of Hurricane Andrew

indicate that the brief COPE scales have an adequate internal reliability [84].

Physical fitness tests

Six-Minute Walk Test (6 MWT). This test is a valid measure of aerobic capacity in older
adults [85], and it has been used in studies of KOA [86, 87].
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Five-Repetition Sit to Stand Test (FRSTST). This measure is a widely used measure of
functional strength. The ICC values for this test reveal good to high test-retest reliability for
adults and subjects with osteoarthritis [86, 88, 89].

Timed ‘“‘up-and-go”. This is a test of strength, agility and dynamic balance that
incorporates multiple activity themes. The time (seconds) taken to rise from a chair, walk 3
m (9 ft, 10 inches), turn, walk back to the chair and then sit down wearing regular footwear

(while using a walking aid if required) is assessed [90].

Chair Sit and Reach test (CSR). The CSR test is a safe and socially acceptable
alternative to traditional floor sit-and-reach tests and is a reasonably accurate and stable
measure of hamstring flexibility [91]. The subjects are allowed three attempts for each limb,

and the best of these scores is recorded to the nearest centimeter.

The Back Scratch Test (BST). The BST is a measure of overall shoulder range of
motion. This test involves measuring the distance, using a ruler, between (or overlap in) the
middle fingers when they are placed behind the back [92]. After a practice trial, this test is

assessed twice, alternating between both hands, and the best value is registered for each.

Six-meter test. This test measures linear walking ability, excluding acceleration and
deceleration [93]. This variable is also used as a primary outcome in an algorithm for

sarcopenia in older individuals [94].

Standing Balance Test. This test will be performed bilaterally. While near a wall, the
subject crosses theirs arms over their chest, lifts the preferred leg off the floor without
touching the other leg, and holds this position with their eyes open as long as possible.
Contact between the legs, the support touching the ground, touching the wall and
withdrawing the arms from the chest are considered errors. The evaluator stops recording
the time upon the occurrence of any error. The participants will perform two repetitions of

the test, and the best result will be recorded [95].

Hand Grip Test (HGT). This test evaluates the maximal isometric force exerted by the
muscles of the hand and forearm using a dynamometer. Although this study will not examine
hand OA, this test has been used in the elderly as an indicator of sarcopenia and/or disability
[96, 97]. Prior to the test, the grip dynamometer will be adjusted to the size of the hands of
each subject. The subjects will stand with their arms along their bodies without contact with

their trunk and with their elbows slightly bent at a 20° angle. Testing will first be conducted
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using the dominant hand and subsequently using the non-dominant hand. Strength will be
evaluated during the expiratory phase to avoid the Valsalva maneuver. The best of three

repetitions will be chosen for further analysis.

Other measures

Patient’s Global Impression of Change (PGIC). This scale is often used in clinical
research, particularly in musculoskeletal studies [98]. The changes will be classified on
dichotomous scales, and the classifications that will be used will include perceived change
(5-7), an experience reflecting significant changes (1-4) and a lack of experience reflecting

significant changes [98].

Visual Numeric Pain Scale (VNS). This scale is used to self-report pain. It combines
strong visual cues with an 11-point numeric rating scale. The VNS is highly correlated with
the visual analogue scale (VAS, r = 0.85), is sensitive to changes in pain, and has been

demonstrated to be a valid measure [71].

OMNI resistance exercise scale. This scale is a perceived exertion scale used with
resistance exercise, and its high level of construct validity indicates that the OMNI-RES
measures the same properties related to exertion as the Borg RPE scale [99] during resistance

exercise [75].

Data analysis

The data will be analyzed in a blinded manner. Descriptive statistics will be used to
describe subject characteristics. The intervention and control groups will be examined for
baseline comparability with respect to demographic and other factors. Kolmogorov-Smirnov
tests will be used to test for normality. Univariate analyses of covariance (ANCOVA) will
be conducted to compare changes between groups (i.e., the self-management and exercise
group compared to the educational group) with adjustments for baseline values. The mean
difference within groups will be calculated as Mom 1 (baseline) minus Mom 2 (after
intervention program). The effect sizes will be verified using partial eta squared statistics.
Repeated measures analyses using linear mixed models will be used to assess the constancy
of any effects in the self-management and exercise group over time. Missing data will be

assumed to be missing at random. All statistical analyses will be performed using IBM SPSS
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Statistics 22.0 and MedCalc Statistical Software (MedCalc Software, Mariakerke, Belgium),

and significance will be established at a level of 5%.

Discussion

It is essential to identify the best approach to treating patients with KOA. Such an
approach should consider the individuals’ quality of life, international recommendations for
treatment and the availability of health services. Therefore, the combined use of self-
management, exercise and supplements (glucosamine and chondroitin sulfate) appears to be

a feasible and effective option for treating elderly patients with KOA.

There are several strengths to the design and implementation of this study protocol.
First and foremost, this program combines the recommendations of international
organizations (OARSI, EULAR and ACR) with a combination of exercise and educational
(self-management) programs. The study design is extremely current, ambitious and

grounded.

Second, the program will be administered in close proximity to the patients. To
achieve this goal, the program will take place at four different locations: two senior
universities, one church, and one community center. This is necessary because when we
consider the age and pathological conditions that we expect to find in the study patients,
locomotion may be a barrier. Therefore, if a patient will not be able attend for financial
reasons, a van from a church or a team member’s car will provide transportation services.

These efforts will minimize the problem of access to the classes.

Third, the methodology of the program, in terms of both self-management and
exercise, has been planned in extreme detail using simple resources, including paper roles
for the self-management component and elastic bands, ankle weights and chairs for the
exercise components. Thus, the program can be feasibly disseminated (e.g., it uses minimal,
low-cost equipment and has few storage requirements). The exercise program will be
administered by highly qualified exercise instructors, two of whom have master’s degrees in
Sport Science and the Science of Physiotherapy, and one other instructor who is an Exercise
and Health master’s student from the Faculty of Human Kinetics. All of these instructors

specialize in exercise, health and fitness group skills. Furthermore, a certified leader of the
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Chronic Disease Self-Management Program (CDSMP) at Stanford University will

administer the self-management program.

The program will also have a self-efficacy component for exercise, with a goal that
following the end of the program, the patients will continue doing exercises, and they will
receive support in this endeavor, including access to the materials that were used in the
program, a chart with a description of all of the exercises that they performed in class and a

brief explanation about how these exercises should be performed.

With the exception of the knee radiographs for the OA diagnoses, all measurements will be
obtained at the same place at baseline immediately after the end of the program and at the 6-
month follow-up. Therefore, to support the project, the staff team includes one secretary who
is responsible for the administrative work and four health professionals who will conduct
the tests and questionnaires. To avoid inter-rater error, the same health professionals will
lead the applications of the three assessments, i.¢., the baseline, post-intervention and follow-

up assessments.

Participant adherence to the exercise program is one of the main challenges, mainly
because the participants are elderly and susceptible to other health problems. Therefore,
motivational cues, intragroup social interactions, frequent telephone calls and the quality of
the professors are the main strategies that have been selected to prevent the occurrence of

dropouts.

One possible constraint to the success of the program is the extensive exclusion
criteria, but these criteria are required to maintain the quality of the study. In this study, all

adverse events will be documented and reported from screening until study completion.

Our study is based on the premise that elderly patients with KOA need an appropriate
treatment regimen that is accessible and achievable, given their condition. Therefore, the
study treatment regimen was designed to develop their self-efficacy to manage their own
condition. The concepts of autonomy, self-management and self-efficacy are therefore
essential. Moreover, once the program ends, the participants are expected to continue the
treatment using self-management skills and by performing the exercises on their own, which

should consequently assist them in coping better with pain and KOA symptoms.
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The findings of this study will contribute to clinical trial reference data for elderly
individuals with KOA by adding information regarding the effectiveness of combining a

self-management strategy with an exercise program.

The format of the sessions, the study duration and the weekly frequency of the
program are organized in a manner that ensures that this proposal is executable not only for

this project but also for future implementations by communities.

Conclusion

This study is a randomized controlled trial (RCT) that uses a self-management and
exercise intervention strategy along with glucosamine and chondroitin sulfate
supplementation. The protocol was specially designed according to a carefully controlled
methodology. The projected results will enable the implementation of a new combination

treatment for elderly patients with KOA.
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Chapter 5: Predictors of Timed “up-and-go” Test in Elderly with Knee Osteoarthritis

Abstract

Objective: To investigate which factors best predict the performance of the Timed “up-and-
go” test in the elderly people with Knee Osteoarthritis (KOA).

Design: Cross-sectional study.

Setting: Community-dwelling elderly from Lisbon area.

Participants: A query yielded a total of 224 patients and a 67 followed the eligibility
criteria: age > 60 years and uni or bilateral KOA, diagnosed according clinical and
radiological criteria of the American College of Rheumatology (ACR).

Interventions: Not applicable.

Main Outcome Measure(s): Subject performed physical tests [Timed “up-and-go” (TUG),
Six Minutes Waking Test (6MWT), Five Repetition Sit-to-Stand Test (FRSTST)], Handgrip,
6 meters gait speed, Standing Balance], and filled self-reported questionnaires [Knee Injury
and Osteoarthritis Outcome Score (KOOS), Euroquol five-dimensions five-level (EQ-5D-
5L) and International Physical Activity Questionnaire (IPAQ)].

Results: Two models can explain TUG test. The best model (explained 80.7% of variance)
included FRSTST, 6MWT, Gait Speed, KOOS daily living activities dimension and EQ-5D-
SL Self-Care dimension.

Conclusions: Functional strength, aerobic capacity, gait speed, perceived limitation in
activities of daily living and self-care influenced the TUG performance.

Keywords: Osteoarthritis, Knee, Aged, Outcome Assessment.

Introduction

Knee Osteoarthritis (KOA) is a joint disease that most often affects middle-age to
elderly individuals, and a leading cause of lower extremity disability and loss of functionality

in this population [1].

The burden of KOA can be measured in terms of its signs and symptoms. Pain is the
main symptom that incapacitates the individual to perform daily activities [2], which directly
affects physical function. Several studies have shown the relationship between symptomatic
KOA with physical disabilities [3-5]. Furthermore, a 3-years cohort study with hip and KOA
patients [6] refereed pain, reduced range of motion (ROM) and decreased muscle strength

as good predictors of self-reported limitation in daily activities.

It is essential to assess the physical function in people with KOA to evaluate the best
treatment and to monitor the impact of the disease on patient’s life. This can be done by self-
report methods or performance-based tests, and a combination of both is recommended to

provide additional information [7].
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A big concern with physical assessment in KOA patients is to avoid overload that
can exacerbate pain, which can be a damaging factor in the performance of tests. In this
sense is important to choose the best tests that can be a good indicatives of patient’s

functional status, and don’t intensify the symptoms.

A battery that can be used in KOA patients is the Short Physical Performance Battery
(SPPB), that evaluates balance (side-by-side stand, tandem and semi-tandem position), gait
speed (8 ft walk) and lower strength (time to rise from a chair and return to the seated position
five times) [8]. This battery also can be used as an indicative of sarcopenia [9], which is

associated with KOA[10].

Furthermore, the Osteoarthritis Research Society International (OARSI), through an
expert advisory group, recommended a set of five physical performance measures for hip
and KOA: 30-s chair-stand test, 40 m fast paced walk test, a stair-climb test, 6SMWT and

Timed “up-and-go”, which was the most feasible of the performance-based tests [11].

Timed “up-and-go” test quantifying functional mobility and is used for daily mobility
skills assessment in elderly [12]. This test were widely used in assessment of KOA patients

[13-15].

Thus, the aim of this study was to investigate which factors best predict the

performance of elderly individuals with symptomatic KOA in the Timed “up-and-go” test.

Methods

The study was conducted with Ethical Committee of the Faculty of Human Kinetics

of the University of Lisbon approval (N=43/2014).

Sample

The recruitment and sample selection were done in the Lisbon area and, to avoid
convenience sampling, different strategies for announcement by communication channels
were use: social networks, newspapers, magazines, contacts with senior universities, health

centers, churches and community centers.

Community-dwelling elderly with persistent knee pain, age over than or equal to 60

years, with KOA diagnosed according clinical and radiological criteria of the American
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College of Rheumatology (ACR) [16], independently mobile and literate were selected to
participate in the study. The exclusion criteria were: (1) having undergone surgery for knee
replacement; or go to perform surgery to place knee(s) prosthesis in the next eight months;
(2) have made applications (injections) of corticosteroids or hyaluronic acid in the last 6
months. The eligible subjects, according to the aforementioned eligibility criteria, were
invited to an interview for explanation of the study and gave their written informed

consent.

Measures and instruments

The measures and instruments used were: (1) socio demographic questionnaire [sex,
age, educational level, body index mass (BMI) and marital status]; (2) performance-based
tests (physical mobility, aerobic capacity, lower limb strength, hand grip strength, gait speed
and balance); (3) specific self-reported measures related with KOA (pain, other symptoms,
daily living activities, sports and recreations activities and quality of life), general health-
related quality of life (QoL) (mobility, self-care, usual activities, pain/discomfort and

anxiety/depression) and (4) level of physical activity.

Physical mobility was assessed by Timed “up-and-go”, a test that incorporates
multiple activities including sit-to-stand, walking short distance, changing direction during
walking, and transitions between them, allowing evaluation of strength, agility and dynamic

balance [12].

Aerobic capacity was measured by the Six Minutes Walk Test (6MWT), that was a
valid measure for older adults [17], and it has been used in studies with KOA [18, 19].

Lower limb strength was measured by the Five Repetitions Sit to Stand Test
(FRSTST) that is a widely used measure of functional strength. ICC values demonstrated
from good to high test-retest reliability for adults and subjects with osteoarthritis [18, 20,
21].

For hand grip strength a dynamometer was used to evaluate maximal isometric force
of the hand and forearm muscles. This test has been used in elderly as an indicator of

sarcopenia and/or disability [22, 23].

Gait speed was assessed with a 6 meters test, measuring the ability of linear walking

since acceleration and deceleration were excluded [24].
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Balance was assessed by Standing Balance Test [25], and both most painful and least

painful leg were assessed. For analysis, only the most painful one was used.

Pain and other symptoms, function in daily living (ADL), sports and recreations
activities and quality of life, related with the pathology, were evaluated by the Knee Injury
and Osteoarthritis Outcome Score (KOOS). This questionnaire includes five dimensions, a
score in each of the five dimensions is calculated as the sum of the items included and then
converted to a 0-100 scale, with 0 representing extreme knee problems and 100 representing
no knee problems. The KOOS is validated for patients with knee injury or with knee OA and
is a reliable and responsive self-administered instrument for short-term follow-up [26]. The

Portuguese validation was done by Gongalves, Cabri, Pinheiro & Ferreira [27].

The EQ-5D-5L is a generic instrument for measuring health-related quality of life in
five dimensions: mobility, self-care, wusual activities, pain/discomfort and
anxiety/depression. Each of these dimensions has five levels of severity (no, light, moderate
and severe problems, and unable). This instrument has similar psychometric techniques as

the EQ-5D [28] and is validated to the Portuguese population [29].

Level of physical activity was measured by short form of the International Physical
Activity Questionnaire (IPAQ). Its reliability was verified in many countries and with

different populations [30, 31].

Statistical analysis

Prior to performing multiple linear regression analysis to identify the significant
predictors of TUG, correlation analyses and independent samples #-test were conducted to

gain a better understanding of how predictors are associated with TUG.

Pearson correlation coefficient (r) was used to evaluate the correlation between
continuous variables, and Spearman correlation coefficient (rs) was used in the case of
ordinal variables. Some rough guidelines were employed for designating the strength of
correlation: if | r | > 0.7, the correlation is considered strong; if 0.3 < |r | < 0.7, is classified
as moderate; and if | r | < 0.3, the correlation is weak. These guidelines were also used to

classify Spearman correlation coefficients [32].

Independent samples 7-test was used to test if there were significant differences in

the mean values of TUG between males and females. The candidate predictors that were
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considered for the linear regression model were the following: (i) age, sex, BMI a risk or
related factors; (ii) health related physical fitness measures (aerobic capacity, lower limb
strength, hand grip strength); (ii1) skill related physical fitness measures (gait speed and
balance); (iv) general and specific self-reported health-related QoL measures, and (v)
physical activity. Multiple regression analysis, using the backward elimination stepwise
method, was done to identify the significant predictors of Timed “up-and-go” test. Residual
analysis was conducted to ensure no violation of the assumptions of normality,
homoscedasticity, linearity; Variance Inflation Factor (VIF) and Durbin-Watson statistics
was used to verify if multicollinearity is present and if errors were independent, respectively.
All statistical analyses were performed with the software SPSS v.22 and a significance level

of 5% was considered.

Results

Study sample included 67 participants, 47 female and 20 male, with mean (SD) age
of 69.1 (5.8) years, Body Mass Index (BMI) of 31.2 (5.2) Kg/m?, with 38.8% having obesity
grade 1 and 94.0% having bilateral KOA. The participants were mostly retired (91.0%) and
married (59.7%).

Independent samples #-test revealed that there were significant differences in the
mean values of TUG between males and females (males: M = 6.19, SD = 1.29; females:
M=7.19,8SD=1.84;1(65)=2.193, p=.032). Among the other socio-demographic variables,
Timed “up-and-go” was positively correlated with age (r = .285, p = .020; weak correlation)
and BMI (r =.379, p = .002; moderate correlation), and negatively correlated with education
level (rs = —.331, p = .006; moderate association). Relatively to performance-based tests,
Timed “up-and-go” was strongly negatively correlated with 6MWT test (r =—-.709, p <.001)
and gait speed (r = —.734, p <.001); FRSTST showed a moderate positive correlation with
Timed “up-and-go” (r = .635, p < .001); Balance showed a moderate negative correlation
with Timed “up-and-go” (rs = —.347, p = .004). Concerning KOOS dimensions, all of them
showed moderate negative correlations with Timed “up-and-go” (Pain: r = —.504, p < .001;
Symptom: r = —.451, p <.001; ADL: r = —.663, p <.001; Sport/Rec: r = -.562, p < .001;
QoL: r=-.521, p<.001). Among EQ-5D-5L dimensions, Timed “up-and-go” had moderate
positive correlations with Mobility (rs=.481, p <.001), Self-care (rs=.566, p <.001), Usual
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activities (rs = .651, p <.001), and Pain/Discomfort (rs = .311, p = .010). Timed “up-and-

g0’ showed no significant correlations with the level of physical activity (IPAQ).

Multiple regression analysis, using the backward elimination stepwise method,
allowed identifying two models to predict Timed “up-and-go”. The variables FRSTST,
6MWT, Gait Speed, and KOOS ADL were included in both models. The Model 1 contained
also the variable EQ-5D-5F Self Care and the Model 2, EQ-5D-5F Usual Activities instead
of EQ-5D-5F Self Care. The results indicated that in Model 1 the five predictors explained
80.7% of the variance of Timed “up-and-go” (R’ = .807, adj. R’ = .787, F(6,60) = 41.719,
p <.001) and 78.7% of the variance (R> = .787, adj. R* = .766, F(6,60) = 37.057, p < .001)
in case of Model 2. The regression coefficients and standard error estimates for both models

are presented in Table 5.1.

Table 5.1 - Predictor’s variables of Timed “up-and-go”.

Predictors - Model 1 B (SE) t p Contribution to R? (%)
Intercept 11.400 (0.921) 12.376 <.001

FRSTST (s) 0.145 (0.037) 3.940 <.001 16.9
6MWT —0.006 (0.002) —3.443 .001 20.6
Gait Speed —-1.027 (0.359) -2.862 .006 17.7
KOOS ADL —0.016 (0.006) —2.487 .016 12.5
EQ-5D-5F Self —-0.930 (0.330) -2.816 .007

Care(1)? 12.9
EQ-5D-5F Self —1.181 (0.314) -3.755 <.001 )
Care(2)?

Predictors - Model 2 B (SE) t p

Intercept 10.767 (0.958) 11.241 <.001

FRSTST (s) 0.151 (0.038) 4.003 <.001 17.6
6MWT —0.005 (0.002) -2.826 .006 17.1
Gait Speed -1.119 (0.373) -3.001 .004 19.3
KOOS ADL —-0.017 (0.007) —2.448 .017 13.1
EQ-5D-5F Usual —-0.795 (0.323) -2.462 .007

Act(1)? 11.6
EQ-5D-5F Usual Act —0.706 (0.290) -2.437 .018 ’
)"

@ The reference level for the predictors EQ-5D-5L Usual Act and EQ-5D-5L Self Care was “At least
moderate problems”, and (1) represents “No problem” and (2) represents “Slight problems”.

Discussion

Performance measure and self-reported measure are complementary, since they not
measure the same construct: self-report tests can show disability which is the social side of

the functional limitation [33], therefore, they cannot substitute each other. Moreover, as this
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study involved older adults that may underestimate or overestimate their functional status,

the use of these two types of measures is advocate.

The Timed “up-and-go” test is one of the most widely used tests of functional
mobility, being similar to many daily activities. In this study, involving elderly individuals
with KOA, the predictors of this test, identified by multiple linear regression analysis, were
the following: FRSTST, 6MWT, Gait Speed, KOOS ADL and EQ-5D-5F self-care and usual
activities dimensions. Besides that, were founded that Timed “up-and-go” was significantly
associated with pain and other OA symptoms, balance and subjective general and specific

health-related quality of life factors.

It is understandable that FRSTST and gait speed were predictors, as they are parts of
the Timed “up-and-go” test [34]. Although 6MWT is not incorporated in the Timed “up-
and-go” test, it reflects overall physical functional performance and mobility [17], being

strongly associated with others functional tests like Timed “up-and-go™.

Considering the self-reported measures, only the EQ-5D-5L (self-care and usual
activity dimension), and KOOS ADL were included in the regression models. Both
questionnaires assess similar domains, but in different ways, as EQ-5D-5L includes 5 levels
of severity, that only one should be reported, in each of the dimensions, and in the KOOS
ADL subscale a final score is obtained from seventeen daily activities performed in the

previous week, assessing therefore a wider range of activities.

It has previously been found in others studies that health status (self-reported) is a

predictor of functional tests, namely the FRSTST [35] and 6MWT [36].

In a related study, involving subjects with knee and hip osteoarthritis, all
dimensions/subscales of KOOS and WOMAC had a moderate and inverse relationship with
Timed “up-and-go” [13, 37], as occurred in this study. However, it is important to highlight
that all KOOS’s subscales were correlated with each other, therefore in the final multiple
regression models only ADL dimension was included, because this dimension had the

strongest correlates with Timed “up-and-go” variable.

In a study with 163 KOA patients, self-reported measure of function (SF-36) was
more influenced by pain (WOMAC pain) than a performance-based physical functioning
test [38], and in a similar study, pain severity, obesity and helplessness were the most

important determinants of physical function [39]. Interestingly, in the present study Time
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“up-and-go” performance was more associated with limitation on daily living activities, than
by self-reported pain and other symptoms. One possible explanation is because the test
involves a quick activity [mean (SD), 6.9s (0.2)] and therefore stimulus duration was not
sufficient to cause mechanical pain. It seems that only when knee pain is severe, is

significantly associated with limited mobility [40].

It is challenging select the best physical function tests, especially in people with KOA
that might complain of mechanical pain if exposed to overloading due to performance of
several tests. Thus, for this population, the Timed “up-and-go” test may be most suitable

than 6 meters test, FRSTST and 6MWT.

Conclusions

In conclusion, the findings of this study indicate that in older individuals with KOA,
Timed “up-and-go” performance is influenced by lower limb strength, gait speed, mobility,

and the perceived limitation in performing activities of daily living.

In a further study will be interesting to investigate which physical fitness component

the Timed “up-and-go” test can predict.
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Chapter 6: O impacto da dor e outros sintomas nas estratégias de coping em idosos com
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Resumo

O objetivo do presente estudo foi investigar quais as estratégias de coping mais utilizadas
por idosos com osteoartrose do joelho (OAJ) e se existem diferengas na utilizacao das
estratégias isoladas, ou agrupadas em categorias, conforme as caracteristicas socio
demograficas, o grau de severidade da osteoartrose, a dor e outros sintomas da OAJ. A
amostra foi constituida por 73 individuos com 69+5.9 anos e diagndstico clinico e
radiolégico de OAJ. Os instrumentos utilizados foram os questionarios Knee Injury and
Osteoarthritis Outcome Score (KOOS) e o Brief COPE. O tratamento estatistico dos
dados foi feito com base na analise de variancia multivariada (MANOVA). A auséncia
de resultados estatisticamente significativos indicam que as estratégias de coping,
isoladas ou agrupadas, nao foram influenciadas pelas variaveis testadas. Assim, € possivel
concluir que enfrentar as adversidades da OAJ independe do género, do nivel académico,
da severidade da patologia e do nivel de percepcao da dor. Os achados podem contribuir
na idealiza¢do de programas educacionais com o proposito de trabalhar as estratégias de
coping em idosos com OAJ.

Palavras-chave: Estratégias de enfrentamento, Osteoartrose do joelho, Idosos.

Introducao

A osteoartrose (OA) é a mais prevalente dentre as doencas reumaticas [1] e € mais
frequente na articulagdo do joelho [2], sendo considerada a principal causa de
incapacidade dos membros inferiores [3]. A incidéncia da osteoartrose do joelho (OAJ) é
maior na populacao idosa [4], causando um grande impacto econdmico nos servigos de
saude [5]. E uma patologia em que o principal sintoma é a dor de carater persistente,
causando consideravel incomodo [6] com comprometimento direto da funcionalidade e
da capacidade de realizar as tarefas da vida diaria [7]. Outros sintomas igualmente
presentes sdo a rigidez e a disfungdo da articulacdo [8], que também impactam
diretamente na vida do individuo, tornando-se uma experiéncia frustrante e estressante.
Saber gerir a dor e os outros sintomas da OAJ ¢ uma condi¢do imprescindivel para o

paciente viver com melhor qualidade de vida e funcionalidade.

Nesse sentido, a forma de enfrentar essa realidade pode ser decisiva no impacto
que a mesma trara para o bem-estar do individuo [9]. Assim, Lazarus (1992) [10] enfatiza
a importancia das estratégias de coping para pacientes com doengas cronicas. Essas
estratégias podem ser compreendidas como o conjunto de esforgos comportamentais e

cognitivos [11] para prevenir ou diminuir o dano, a perda ou o estresse associado a um
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evento desgastante [12, 13]. E um conceito amplo e o seu campo de classificagio em
sistemas de categorias ¢ extenso [14]. Um dos primeiros sistemas de classificagao foi
proposto por Lazarus ¢ Folkman em 1984 [11] que desenvolveram um modelo que
diferencia o coping em dois tipos: (1) resposta focada no problema e (2) resposta focada
na emocdo. O primeiro envolve esforgos para alterar a fonte do estresse ou fazer algo para
enfrentd-lo e o segundo envolve esfor¢os para reduzir ou controlar o estresse emocional
provocado pelo agente estressor. Contudo, ambos estdo interligados e podem ser vistos
como complementares [15]. Outra classificagdo adotada considera as estratégias de
coping como ativas ou passivas, em que a primeira ocorre quando o individuo tem a
inten¢do de enfrentar, de alguma forma, o estressor e a segunda, quando o individuo nega,
deixa de se esforgar para enfrentar o estressor ou busca refligio em comportamentos

adversos [16].

E importante ressaltar que ndo existem estratégias melhores ou piores, isso
depende de quem as usa, sob quais circunstancias ¢ a que situagao pretende adaptar-se
[17]. O coping € influenciado por fatores contextuais, recursos sociais, por caracteristicas
da personalidade e pela avaliagdo das caracteristicas do contexto de stress, incluindo o

seu controle [18, 19].

A literatura acerca das estratégias de coping na OA ¢ relativamente escassa [9, 20-
22]. Idosos com OA que tem a percepcao de que sua patologia ¢ muito grave, utilizam
principalmente estratégias de coping passivas e aqueles que percebem a patologia como
pouco grave fazem uso de estratégias ativas, que envolvem esforcos para manter a
funcionalidade ou para distrair-se da dor [21]. Pacientes com OA do quadril e OAJ,
aumentam a utilizagdo de estratégias passivas com o aumento da duracdo da patologia,
sendo superior a utilizagdo dessas estratégias em pacientes com maior percepcao da dor,
mais velhos, com sobrepeso, que ndo praticam atividade fisica, aposentados e solteiros
[22]. As estratégias de coping podem ser consideradas estaveis ao longo do tempo, sendo
que a utilizag¢do de estratégias de reorientacdo estd associada ao aumento da percecdo da
dor e o uso das estratégias focadas na emocdo mostra-se associado a uma maior

incapacidade [9].

As investigagdes acerca da OA e a utilizagdo das estratégias de coping apontam

na dire¢ao de que estratégias tidas como ativas resultam em resultados mais positivos, ao
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contrario de estratégias consideradas como passivas. Contudo, até o presente momento,
nao foram encontrados estudos que procurassem compreender a utilizagao das estratégias
de coping consideradas individualmente na populacdo com OAJ. Também ¢ escassa a
informacao acerca da variabilidade da utilizagdo dessas estratégias em fung¢do de um
conjunto de varidveis preditoras, nomeadamente variaveis demograficas, o grau de

severidade da patologia, intensidade da dor e outros sintomas.

Assim, o objetivo da presente pesquisa € investigar quais as estratégias de coping
mais utilizadas por idosos com OAJ e se existem diferencas na utilizacdo das estratégias
isoladas, ou agrupadas em categorias, conforme as caracteristicas s6cio demograficas
(género, escolaridade), o grau radiologico de severidade da patologia e quatro diferentes
niveis de percecdo da dor e de outros sintomas (rigidez, inchaco, crepita¢do e limitagdo

do movimento) da OAJ.

Material e métodos
Participantes

O recrutamento da amostra foi feito na regido de Lisboa (Portugal) e foram
utilizados diferentes canais de divulgacdo: jornais, revistas, contatos com universidades
seniores, igrejas, hospitais, centros de saude e o site e a lista de contatos da Liga

Portuguesa Contra as Doengas Reumaticas (LPCDR).

Como critérios de inclusdo, os participantes deveriam ter mais de 60 anos,
diagnostico clinico e radiologico da OAJ de acordo com o American College of
Rheumatology (ACR) [8], e compreensdo da lingua portuguesa para preenchimento do
questionario. Demonstraram interesse em participar no estudo 224 individuos, tendo sido
excluidos 136 porque ndo cumpriram os critérios de elegibilidade e 15 desistiram de

participar do estudo por questdes pessoais, ficando um total de 73 idosos com OAJ.

Instrumentos

Os dados sociodemograficos foram coletados por meio de um questionario

especifico com itens referentes a idade, género, escolaridade, entre outras informagdes.
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O grau de severidade da patologia foi feito pela classificagdo de Kellgren e Lawrence
[23], através da analise do raio-x das articulagdes tibiofemoral e patelo femoral, realizado

por um reumatologista.

A Dor e os Outros Sintomas (rigidez, inchago, crepitacdo, limitagdo do
movimento) foram avaliados através das dimensdes do questionario Knee Injury and
Osteoarthritis Outcome Score (KOOS). O KOOS ¢ um instrumento auto-administrado
validado para populacao com OAJ [24] e a validagao portuguesa possui confiabilidade
aceitavel, com um coeficiente alfa de Cronbach entre 0.77 € 0.95, e ICC variando de 0.82
a 0.94 para as subescalas do questionario [24]. A pontuagdo de cada dimensao ¢ calculada
pela soma de todos os itens que a compdem e depois convertida para uma escala de 0 a

100, em que 0 representa problemas extremos e 100 nenhum problema relacionado a OAJ.

As estratégias de coping foram obtidas pelo questionario Brief COPE [25], que
possui validag@o para o portugués [26]. O questionario contém 28 itens, agrupados em 14
subescalas, redigidos em termos da acdo que as pessoas implementam, sendo a resposta
dada numa escala ordinal com quatro alternativas entre “nunca fago isso” (1) até “faco

sempre iss0” (4). Os itens estdo apresentadas na tabela 6.1.

Table 6.1 - Estatistica descritiva, caracteristicas sociodemograficas, presenga de OAJ uni ou bilateral
(ACR), grau de severidade da OAJ, niveis de dor e outros sintomas.

Escala Defini¢ao

1. Coping ativo Iniciar uma ag@o ou fazer esforgos para remover ou
circunscrever o estressor

2. Planejar Pensar sobre o modo de se confrontar com o estressor,
planejar esforcos de coping ativo.

3. Utilizar suporte instrumental Procurar ajuda, informagdes, ou conselhos acerca do
que fazer.

4. Utilizar suporte social e emocional Conseguir simpatia ou suporte emocional de alguém.

5. Religido Aumento de participagdo em atividades religiosas.

6. Reinterpretacdo positiva Fazer o melhor da situagdo crescendo a partir dela, ou
vendo-a de um modo mais favoravel.

7. Auto-culpabilizagdo Culpabilizar-se e criticar-se a si proprio pelo que
aconteceu.

8. Aceitagdo Aceitar o fato que o evento estressante ocorreu e € real

9. Expressdo de sentimentos Aumento da consciéncia do estresse emocional pessoal

e a tendéncia concomitante para exprimir ou descarregar
esses sentimentos.

10. Negagao Tentativa de rejeitar a realidade do acontecimento
estressante.
11. Autodistragdo Desinvestimento mental do objetivo com que o estressor

esta a interferir, através do sonho acordado, dormir, ou
auto distracao.
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12. Desinvestimento comportamental Desistir, ou deixar de se esforcar da tentativa para
alcangar o objetivo com o qual o estressor estd a
interferir.

13. Uso de substancias (medicamentos/alcool)  Virar-se para o uso do alcool ou outras drogas
(medicamentos) como um meio de desinvestir do
estressor.

14. Humor Fazer piadas acerca do estressor

Analise estatistica

A andlise dos dados foi feita por meio de estatistica descritiva (média, desvio
padrao e analise de frequéncias), com o objetivos de tracar o perfil s6cio-demografico, a
presenga da OAJ uni ou bilateral e o grau de severidade da mesma, a Dor e Outros
sintomas e as estratégias de coping. A sensibilidade das provas foi avaliada através do
teste de normalidade Kolmogorov-Smirnov e por recurso aos racios criticos dos

coeficientes de assimetria e de achatamento.

A significancia dos fatores género, escolaridade, severidade da patologia e
percecdo da dor e outros sintomas da OAJ em relacdo as estratégias de coping, foi
avaliada através da MANOVA depois de validados os pressupostos de normalidade e de
homogeneidade da matriz de variancia-covariancia, verificados através do teste M de
Box, com o trago de Pillai. Procedeu-se, ainda, a uma analise factorial exploratoria
(método da méaxima verossimilhanca com rotagdo promax) de modo a estruturar as
estratégias de coping em fatores. A decisdo de quantos fatores reter, um componente
critico da andlise exploratoria, baseou-se na Andlise Paralela, um dos mais precisos
métodos de retencao de fatores [27]. Calcularam-se, ainda, os valores destes dois fatores
e procedeu-se a sua inclusdo na andlise Manova. A analise estatistica foi feita com o
software SPSS Statistics 22 (IBM SPSS, Chicago, IL). Considerou-se um nivel de

significancia p<0.05.

Este estudo enquadra-se no Programa PLE’NO, Clinical Trial NCT02562833,
cujo protocolo detalhado foi previamente publicado. E recebeu aprovag¢ao do comité de
¢tica da Faculdade de Motricidade Humana, Universidade de Lisboa (N=43/2014). Todos
os voluntarios concordaram em participar do estudo e assinaram o termo de

consentimento livre e esclarecido.
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Resultados

Participaram do estudo 73 idosos com OAJ, cujas caracteristicas estdo descritas
na tabela 6.2, que apresenta os dados sociodemograficos, a presenga da OAJ uni ou
bilateral, a severidade da patologia e os valores da Dor e dos Outros sintomas, bem como

a distribuicdo dos individuos em quartis para estas duas ultimas variaveis.

Table 6.29 - Estatistica descritiva, caracteristicas sociodemograficas, presenca de OAJ uni ou bilateral
(ACR), grau de severidade da OAJ, niveis de dor e outros sintomas.

Variaveis Amostra total (N=73)
N (%) ou M=DP
Género
Mulheres 52(71.2)
Homens 21 (28.8)
Idade 69+5.9
Nivel educacional
1° ciclo 19 (26,0)
2° ¢ 3° ciclos 17 (23,3)
Secundario 18 (24,7)
Ensino Superior 19 (26,0)
Aposentadoria
Sim 67 (91.8)
Nio 6(8.2)
Presenga de OA
Unilateral 7 (9.6)
Bilateral 66 (90.4)
Severidade
Graulell 33 (45.2)
Graulll e IV 40 (54.8)
Dor 55.7£19.6
1° quartil (0 —41.6) 21 (28.8)
2° quartil (41.7 — 54.1) 16 (21.9)
3° quartil (54.2 — 69.4) 19 (26.0)
4° quartil (69.5 — 100) 17 (23.3)
Outros sintomas 60.5+£22.1
1° quartil (0 —42.8) 18 (24.7)
2° quartil (42.9 — 64.3) 22 (30.1)
3° quartil (64.4 —78.6) 17 (23.3)
4° quartil (78.7 — 100) 16 (21.9)

Em relagao a utilizagdo das estratégias de coping, como pode observar-se na tabela

6.3, as estratégias mais utilizadas foram a aceitacdo seguida do coping ativo e do planejar,
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enquanto que a negacdo, o desinvestimento comportamental ¢ o uso de substancias

(medicamentos/alcool) foram as estratégias menos utilizadas.

Table 6.3 - Resultados da utiliza¢do das estratégias de coping (N=73)

Estratégias M=DP
Aceitacdo 6.45+1.41
Coping ativo 6.37£1.38
Planejar 6.30+1.53
Reinterpretacao positiva 5.92+1.77
Humor 5.34+1.82
Religido 5.1842.34
Auto-distragdo 5.08+2.02
Uso de suporte instrumental 4.97£1.73
Expressao de sentimentos 4.85+1.62
Auto-culpabilizagdo 4.84+1.78
Uso de suporte social e emocional 4.74+1.90
Negacdo 3.88+1.73
Desinvestimento comportamental 3.60+1.80
Uso de substancias 2.26+0.83

(medicamentos/alcool)

Num segundo momento procedemos ao agrupamento destas estratégias por via da
analise fatorial tendo-se obtido dois fatores, um primeiro fator constituido pelas
estratégias: coping ativo, planejar, utilizar suporte instrumental, utilizar suporte social e
emocional, reinterpretacao positiva, aceitagdo, auto-distracdo e humor (o = 0.83); e um
segundo fator contituido pelas estratégias: auto-culpabilizagdo, expressdo de sentimentos,
desinvestimento comportamental, negacdo e uso de substancias (a = 0.65). A variancia

total explicada pelo modelo foi de 43.80%.

O primeiro fator recebeu a denominagdo de estratégias ativas e o segundo de
estratégias passivas, pela caracteristica de cada uma das estratégias identificadas em cada
agrupamento e pelo suporte tedrico [16]. Sendo assim, dois fatores foram integrados na
MANOVA, sendo a analise foi feita quer com as estratégias individuais quer com as

estratégias individuais agrupadas nesses dois fatores.
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A MANOVA revelou que nenhuma das varidveis independentes teve efeito

significativo sob as estratégias de coping, isoladas ou agrupadas nos fatores obtidos

(tabela 6.4).

Table 6.4 - Analise de variancia multivariada das variaveis, dor, sintomas, grau de severidade da OAJ,
género e nivel educacional em relagdo as estratégias de coping, isoladas ou agrupadas.

Manova Pillai’s Trace

Variveis F P n%  Poténcia
Género 1.215 .290 0.227 0.656
Nivel 0.882 .678 0.175 0.863
educacional

Severidade da 1.326 .108 0.246 0.982
AO

Dor 1.094 336 0.209 0.944
Sintomas 1.024 441 0.198 0.924

Discussao

O presente estudo teve como objetivo identificar quais as estratégias de coping
mais utilizadas por idosos com OAJ e perceber o impacto da Dor e Outros sintomas
(rigidez, inchago, crepitacdo, limitagdo do movimento), do grau de severidade da
patologia, bem como de algumas caracteristicas sociodemograficas, nomeadamente o
género e o nivel educacional, na utiliza¢do das estratégias de coping, isoladas e agrupadas.
Os resultados mostraram que, na amostra investigada, as principais estratégias utilizadas
para lidar com as situacdes estressantes causadas pela patologia, sdo a aceitacdo, o coping
ativo e o planejar, e as estratégias menos utilizadas sdo a negacdo, o desinvestimento
comportamental e 0 uso de substancias. E preciso esclarecer que em relagdo a esta tiltima
estratégia foi questionado somente medicamentos além dos utilizados habitualmente para

o tratamento da patologia ou de comorbidades e o uso de alcool.

De notar em particular, que a estratégia religido, foi a sexta estratégia mais
utilizada, mas ap0s a andlise fatorial, ndo foi integrada nem no fator coping ativo, nem no
fator coping passivo, apresentando uma correlacdo ndo significativa com estes dois
fatores. Na andlise fatorial exploratoéria, a religiosidade corresponderia a um 3° fator que
nao reuniu as condi¢des para permanecer na analise (seria constituido, apenas, por esta
variavel). A investigagdo do papel do coping religioso requer abordagens mais complexas

do que tentar atribui-lo a um fator de ordem superior, como o coping ativo ou passivo,
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uma vez que se tende a diferenciar destes. As questdes do coping centrado na
religiosidade merecem investigagdo futura ja que a fungdo do enfrentamento religioso
pode ser eventualmente devido a variabilidade na religiosidade da amostra. Os niveis de
religiosidade podem afetar as diversas estratégias de coping em uso, pelo que a
religiosidade deve ser analisada ndo s6 como uma estratégia de coping mas como um

determinante das mesmas.

E preciso ressaltar que para lidar com os eventos estressantes causados pela
patologia, dor e outros sintomas, os individuos nao utilizam somente uma dada estratégia,
pois elas ndo sdo mutuamente exclusivas [10], mas as vdrias possibilidades, ainda que
algumas possam receber maior atengdo que outras. O que ficou explicito no presente
estudo, em que houveram estratégias utilizadas mais frequentemente, mas todas as

estratégias foram mencionadas.

E em relagdo ao impacto das varidveis independentes, nenhuma das variaveis
consideradas pode ser um preditor significativo das estratégias de coping, isoladas ou
agrupadas em dois fatores, a serem adoptadas, nem da intensidade da sua utilizagdo,
consideradas individualmente. As estratégias de coping nao parecem, assim, ser
influenciadas pelo género e nivel educacional, mas também nao sdo influenciadas pela
severidade da doenca ou pela percepcdo de dor tal como as medimos. Nossos achados
podem ser analisados em concordancia aos resultados apresentados no estudo de Vivan e
Argimon [28] em que ndo foram encontradas diferencas entre a utilizagdo das estratégias
de coping e o género e o nivel educacional, em idosos institucionalizados,
contraditoriamente a outros estudos que encontraram relagdes significativas entre o
género e a escolha das estratégias de coping [29-32], e ao nivel educacional e a escolha

das estratégias [21, 28, 31, 33].

Em relacdo a severidade da patologia, da forma com que foi avaliada, refere-se a
progressdo das alteragdes estruturais da mesma, ainda que possa ter um impacto
emocional e psicoldgico ao individuo [21], muitas vezes ndo tem correspondéncia direta
com a dor e outros sintomas, e para a presente amostra, ndo mostrou-se determinante

também na escolha das estratégias de coping.
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Se observarmos a média da autoavaliagdo da dor e dos sintomas percebemos que
os valores estdo acima da média da escala, indicando resultados mais proximos ao “nao
ter dor e sintomas nenhum” do que ao “pior dor e sintomas imaginaveis”. Estes niveis de
dor e sintomas percebidos pode explicar o facto de estas varidveis ndo explicarem a

variabilidade nas estratégias de coping adoptadas.

A investigag¢ao tem referenciado estudos que evidenciaram uma relagdo positiva
entre a utilizacdo de estratégias ativas, e dentre elas, a aceitacdo, o coping ativo € o
planejar, com medidas de resultado mais positivas, como menor perce¢ao da dor e melhor
funcionalidade, enquanto as estratégias tidas como passivas, como a negacio, o
desinvestimento comportamental e o uso de substancias, foram relacionadas com medidas
de resultado negativas como a depressdo e baixa autoeficdcia (compreendida como a
crenga que se tem sobre a capacidade de realizar as agdes necessarias para cumprir com

as exigéncias de uma situacdo especifica) [20, 21, 34].

Com os resultados encontrados € possivel que a escolha das estratégias de coping
e a intensidade da sua utilizagdo serdo, eventualmente determinadas por outros fatores, a
incluir num futuro modelo, mais alargado, de explicacdao dos fatores determinantes do

coping para pessoas com o diagnostico da OAJ.

Conforme afirmam os estudiosos [35, 36], se algumas estratégias de coping
apresentam um comportamento relativamente estavel ao longo do tempo e sob situagdes
de estresse muitas outras dependem, também, significativamente, de um processo de
suporte social e de transacdo com os contextos, como, por exemplo, ao defrontar-se com
uma doenca cronica [9, 37]. Sendo assim, outras varidveis psicossociais relevantes na
adocdo de estratégias de coping (como tipos de personalidade, locus de controle, auto-
confian¢a, otimismo, resiliéncia, sentido de controle, resisténcia mental, rede social de

apoio, etc.) devem ser incorporadas na investigagao futura.

Lidar com a osteoartrose do joelho envolve fatores que sdo independentes da
idade, do nivel educacional, da severidade e do nivel de percepc¢ao da dor. Programas de
intervencao direcionados a esta populacdo devem estar atento a isto, ndo necessitando
distinguir os participantes de acordo com as caracteristicas supracitadas, e devem assim,

promover por exemplo, o autocontrolo, a assertividade e a gestdo de stress.
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Na realidade, as pessoas podem aprender a identificar os métodos de coping que
melhor ajustem-se a sua realidade e aprender a utilizé-los. Essa formagao deve orientar-
se para a diversidade dos fatores que facilitam o lidar com o stress que a doenca introduz,
promovendo os diversos recursos que facilitam, de forma integrada, lidar com a doenga.
Isso deve ser feito através de programas estruturados, realizados por especialistas, com
uma componente psicoeducacional para a maioria das pessoas ou psicoterapéutico em

situagdes mais avancadas de desajustamento.

O presente estudo possui algumas limitagdes no que se refere primeiramente ao
tamanho da amostra, que por ter seguido um critério de elegibilidade rigido em relacao
ao diagnostico da osteoartrose (clinico e radioldgico) foi reduzida. Outra questdo
relevante € que os dados foram todos recolhidos por meio de questionarios € a amostra
foi constituida por pessoas idosas que podem apresentar alguma dificuldade na leitura
e/ou compreensdo dos mesmos. Para minimizar esse problema o questionario foi
preenchido ao lado de um pessoa da equipe de investigadores, que estava disponivel para
ajudar sempre que fosse preciso. Contudo, e apesar das limitagdes, este estudo traz uma
mais-valia quando contribui para a investigagdo especifica da escolha das estratégias de
coping para populacdo idosa com osteoartrose do joelho, e fornece uma ferramente tedrica
de suporte a programas educacionais que pretendam atuar no propdsito de auxiliar
pacientes com OAJ na escolha das estratégias de coping. Para estudos futuros sobre esta
patologia sugere-se a analise da eficacia relativa das diversas estratégias de coping e a
inclusdo de outras variaveis que possam ter maior poder explicativo na escolha das

estratégias de coping.
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Abstract

Objective: This study aimed to assess the effectiveness of a 12-week randomized
controlled trial (the PLE*NO program) in elderly individuals with knee osteoarthritis
(KOA).

Design: Randomised controlled trial.

Setting: Four different community setting (two senior universities, one community center
and one church).

Subjects: Sixty-seven participants, mean age 69.1 (5.8) years, with clinical and
radiographic KOA.

Intervention: A combined Self-management and Exercise intervention.

Main Measures: The primary outcomes were pain and other KOA symptoms (assessed
by the KOOS questionnaire), self-management behaviors, which were assessed by
communication with the physician (CWP), cognitive symptoms management (CSM) and
functional lower limb strength (FRSTST). Secondary outcomes were aerobic capacity
(6MWT), lower and upper limb flexibility (CSR and BST), handgrip (dynamometer),
KOA-specific health-related quality of life, activities of daily living and sport/recreation
function (assessed by the KOOS questionnaire), self-perceived health (assessed by the
EQ-5D-5L).

Results: A significant group effect favorable to the SMEG was observed in the
communication with the physicians (p = .048), walking long distance (p = .035),
functional lower limb strength (p =.015) and upper right limb flexibility (p <.001) results.
A clinical improvement in pain and KOA symptoms was found. This study supports the
importance of a combined self-management and exercise intervention that is easily
reproduced in the community.

ClinicalTrial.gov identifier: NCT(02562833

Keywords: Self-management, Exercise, Knee osteoarthritis, Elderlies.

Introduction

The prevalence of osteoarthritis is a burden on public health, especially as the
incidence continues rising [1] and the aging population and obesity increase [2, 3]. In the
elderly, the knee and hip are the most affected joints and are the major cause of lower
extremity disability [2]. Such disability represents a burden in economic terms. In Europe,
the annual cost is approximately 934 euros (directly) and 1236 euros (indirectly) per

patient [4]. In Portugal, knee osteoarthritis (KOA) affects 12.4% of the population [5].

Exercise and education are universally recommended by clinical guidelines for
KOA management [6-8], irrespective of patient age, joint involvement, radiographic

disease severity, pain intensity, functional levels or comorbidities [9].
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The benefits of land-based exercise on KOA management, consistently mentioned
in the literature, are physical function improvement and pain relief [10-12]. Regarding
exercise type, a combined intervention for KOA management should consider

strengthening, flexibility, and aerobic exercise [12].

Although the effectiveness of exercise is undeniable in the short and medium terms,
the long-term results decline as expected due to a detraining effect [13-18]. Thus, for
benefit maintenance, participants’ lifestyle should change. Therefore, it is essential to
improve self-management behavior to address symptoms, be more physically active and
engage in a regular exercise program. Patient education and self-management programs
are committed to educating patients about exercise and activity planning, enhancing self-
efficacy to manage the common symptoms of the pathology, and teaching pain coping
strategies and ways to overcome barriers to exercise [19]. The current literature confirms
the benefits of self-management programs on health status, self-management behaviors,

pain relief and improved function in chronic diseases and arthritis [20-24].

The difficulty of making lifestyle changes is often due to the continued presence of
pain, which incapacitates the subject to perform physical activity/daily living activities.
Therefore, it is essential to think about other resources that can help control the pain and
improve physical function. Chondroitin sulfate (CS) and glucosamine sulfate (GlcN-S)
are two natural supplements that are considered to be symptomatic slow-acting drugs in
osteoarthritis [25], which can help to minimize pain. Although there is no current
recommendation on the widespread use of such supplements, a recent double-blind
randomized clinical trial compared the efficacy of using chondroitin sulfate plus
glucosamine with celecoxib and has found the same efficacy on symptoms, physical
function and joint swelling, with a better safety profile, in a sample with symptomatic

KOA during a 6 month period [26].

In addition to the combined intervention, supplementation seems to reinforce KOA
management. Thus, the aim of the present study is to investigate the effectiveness of the
PLE?NO combined self-management and exercise program [27] on knee symptoms,
KOA specific health-related quality of life, self-perceived health, self-management
behaviors and health-related physical fitness components compared with the

effectiveness of an educational program in elderly with KOA. In accordance with the
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current evidence, both groups received supplementation with glucosamine and

chondroitin sulfates.

Methods

This study was a 12-week single-blinded randomized controlled trial in which
participants were allocated into two groups: (1) the self-management and exercise group
(SMEG) and (2) the educational group (EG). The study was conducted as a clinical
registered trial (U.S. National Institutes of Health, NCT02562833) and was approved by
the Ethical Committee of the Faculty of Human Kinetics of the University of Lisbon
(N=43/2014). A detailed methodology of the PLE*NO program can be found in the study
protocol, previously published [27].

All the participants gave written informed consent prior to randomization.

Participants. Recruitment was conducted in the community using various
marketing strategies (figure 1). After staff telephone screening, all the subjects were
invited to an awareness session and completed an eligibility questionnaire. Those who
met the eligibility criteria were referred for bilateral knee radiographs (anterior-posterior,
lateral and skyline views). Eligibility criteria were as follows: KOA (Clinical and
radiological criteria according ACR) [28], age > 60 years, being functionally independent
and fully Portuguese language proficient. Subjects involved in other intervention
programs (exercise, education or physical therapy), with other pathologies (e.g.,
cardiovascular, respiratory, musculoskeletal, cancer) that are unable to the practice
physical exercise, with a mental/psychological/cognitive state hindering the
understanding of the program, that had undergone a knee replacement surgery or were
going to have a replacement surgery in the next eight months, who had received
corticosteroid or hyaluronic acid treatments in the last 6 months, and who used
supplements (chondroitin and/or glucosamine sulfate) for at least three months and had
allergies to shellfish or other components of the supplements were excluded. Knee OA
classification severity was determined by a rheumatologist [29], and patients from 1 to 4

K-L grades were included.

The randomization sequence was conducted with a 1:1 allocation to the two

treatment groups. The study was performed in the Lisbon region, Portugal, in four
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different locations (two senior universities, one community center and one church) in the
community. All the assessments, except the X-ray, were conducted at the Faculty of

Human Kinetics.

The final sample included sixty-seven community-dwelling subjects previously
diagnosed with KOA, who volunteered and participated in the present study. The

flowchart of the study design is shown in figure 7.1.

Recruitment 8 months
Advertisements in newspapers, magazines, health center and senior universities;
distribution of pamphlets and posters and mailinglist from Portuguese League Against
Rheumatic Diseases (N=224)

Excluded (144)
Not Elegible (136)
Declined (8)

Baseline Assessmentand Random Allocation to Groups (N= 80)

Intervention 12 weeks Intervention 12 weeks
Self-Management and Exercise + Educational +
Supplement Supplement
( N=40) (N=40)
| |
Post-intervention Test (3 months) Post-intervention Test (3 months)
Self-Management and Exercise + Educational +
Supplement Supplement
(N=35) (N=32)
Excluded (5): Excluded (8):
Health problem (2), Other reason (3) Health problem (3), Other reason (5)

Figure 7.1 - PLE?NO flowchart of study design

Interventions. The Self-Management and Exercise Group (SMEGQG), the active
treatment group, performed a 90-min intervention twice a week for 12 weeks. The
maximum number of participants in each class was 15. The session was led by two
professionals, one leader of the Chronic Disease Self-Management Program (CDSMP),
who was responsible for the self-management component, and a master in sciences of

physiotherapy, who was responsible for the exercise component. The program was
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carried out in a room with limited space and with tables and chairs, which is a

characteristic allowing easy reproduction in the community.

The first 30 minutes of each session were for self-management programs, and
several topics were discussed, such as self-management principles, understanding and
managing common symptoms, using the mind to manage symptoms, exercise and
physical activity, communication skills, healthy eating, managing medicines and making
treatment decisions. This component was based on the Chronic Disease Self-Management
Program (CDSMP), which was developed at the Stanford Patient Education Research
Center by Kate Lorig [30, 31]. The CDSMP follows the Social Cognitive Theory [32]
and aims to improve self-management skills, such as cognitive symptom management

and communication with physicians.

The remaining 60 minutes were for exercise. The exercise program aimed to
improve physical function by addressing muscular resistance/strength, flexibility and
balance. The class was structured to begin with a warm-up activity, which comprised
range of motion exercises (5 minutes). Then, a recreation activity and balance exercises
(15-20 minutes), strengthening exercises (the core of the program) (30-40 minutes), and
a cool down activity with stretching and relaxation exercises (10-15 minutes) were
performed. Although this was a group class, a personalized exercise approach was
accomplished by adapting exercise conditions according to pain intensity and other knee
OA symptoms (e.g., joint swelling). Therefore, according to participant condition, they

either could do the exercises standing or seated in a chair.

The strength exercises were performed with elastic bands (upper limbs) and cuff
weights (lower limbs). During the first three weeks, subjects adapted themselves to the
strength exercises without a load. Then, the intensity prescription of strength exercises
was evaluated using a repetition to failure test. A load was selected that the subjects could
lift it for 10 repetitions or less. If they were able to perform more than 10 repetitions, they
stopped and rested for 3 minutes [33]. Then, depending on the subject’s perceived level
of pain and exertion, the load was increased by 250 g, and the test was repeated until the
adequate load was reached. The load increments progressed three times every three weeks

for 12 weeks.

The management of exercise intensity was primarily guided according to the self-

reported pain, which was assessed with a visual numeric pain scale [34]. If pain values
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were above 5 [35], before the session started, the intensity interval desired for
strengthening exercises was not modified, and if necessary, the subject would perform
the exercise with only the limb weight. Adjustments in positioning and even in movement
type were made to perform a painless movement. If the level of pain was tolerated, below
or equal to 5, the intensity would be controlled according to the Omni-Perceived Exertion

Scale for Resistance Exercise (OMINI-RES) [36].

In the last two weeks of the PLE?NO intervention, the participants received a flyer
with the core exercises of a typical session with drawings and explanations to maintain
exercise practice at home after the end of the PLE°NO intervention. In the first week,
participants performed the exercises with minor supervision looking at the flyer. In the
second week, participants were encouraged to do the exercises without supervision. They
were advised to acquire the necessary materials (elastic bands and cuff weights) for

exercise by themselves at home.

The educational group (EG), the control group, received a book [37] with
information about knee osteoarthritis, types of exercise and self-management skills, and
participated in three educational sessions, one per month, one hour each, about joint
protection strategies, exercise that can be performed at home and the action plan (a self-
management tool). Telephone calls were made 15 days after each educational session to
make sure that they were taking the supplement as prescribed and registering pain in a

diary.

Both groups, SMEG and EG, also received a supplement of glucosamine (1500 mg)
and chondroitin (1200 mg) sulfates, harpagophytum extract (100 mg) and hyaluronic acid

(10 mg), and the recommendation was to use two sachets per day.

Outcomes and Instruments

All measures were collected at baseline and post-intervention. Outcome assessors

were blinded to participants’ allocation.

The primary outcomes were self-reported pain and other symptoms (swelling,
crepitus, limitation of movement, stiffness), assessed by pain and the Other Symptom
dimension of the Knee Injury and Osteoarthritis Outcome Score (KOOS) [38]; self-
management behavior, assessed by the Cognitive Symptom Management (CSM) and the
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Communication with Physician scales (CWP) [39]; and functional lower limb strength,
assessed by the Five Repetition Sit To Stand Test (FRSTST) [40-43]. Secondary
outcomes were KOA-specific health-related quality of life, activities of daily living and
sport/recreation function, assessed by the KOOS questionnaire [38]; self-perceived
health, assessed by the Visual Analogue Scale of EuroQol (EQ-5D-5L-VAS) [44];
aerobic capacity, assessed by the 6 Minute Walking Test (6MWT) [45]; lower body
flexibility, assessed by the Chair Sit and Reach test (CSR); overall shoulder flexibility,
assessed by the Back Scratch Test (BST) [46, 47]; and handgrip, measured by a handheld

dynamometer [48].

Sample Size

The sample size was determined using the program GPower 3.1 [49], selecting a
priori analysis with ANCOVA, one covariate and two groups, with 80% power at a 5%
significance level. A priori analysis [50] showed that a 67 patient sample would be
sufficient to detect a large effect size on pain dimension between the intervention and the
control group. Considering a possible dropout of 20%, recruiting 80 subjects and

allocating 40 subjects per group was the goal.

Statistical Analyses

Chi-squared tests of homogeneity, Mann-Whitney test or independent sample #-
tests were used to compare the EG and SMEG groups in terms of demographic variables,
such as age, sex, educational level, retired status, uni- or bilateral OA, body mass index

(BMI), OA specific measures and health-related physical fitness assessment, at baseline.

Univariate analyses of covariance (ANCOVA) were conducted to compare the
effects of the intervention, between groups (EG vs. SMEG), on primary and secondary
outcomes, adjusting to the baseline value of each outcome. Mean differences within
groups were calculated as Mom 1 (baseline) minus Mom 2 (after intervention program).
In the analysis of ordinal variables, the nonparametric ANCOVA was used. Effect size
was quantified using partial eta squared (n?). The effect size was classified as small

(partial ?<0.06), medium (0.06< partial n?<0.14) and large (partial n°>0.14) [51]. All
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statistical analyses were performed with the software SPSS v.22, and a significance level

of 5% was used.

Results

As shown in the flowchart (Figure 7.1), 224 subjects were screened for eligibility.
Of this group, 80 met the inclusion criteria and were enrolled in the study, and 144 were
excluded (of these, 133 were ineligible and 11 were eligible but refused to participate).
Of the 80 participants who began the PLE’NO program, 67 completed the post-
intervention assessment (35 in the SMEG and 32 in the EG) and were included in the
main data analysis. Of the 13 participants that did not complete the post-intervention
assessment, five dropped out due to health conditions not related to the knee osteoarthritis

and eight due to other personal reasons.

Participants’ baseline characteristics are shown in Table 7.1. Overall, participants
had a mean age of 69.1 (5.8) years, 70.1% were females and 49.0% had at least a high
school degree. There were no significant differences between groups on demographic

characteristics and on body composition between the EG and SMEG.

Table 7.1 - Participants’ baseline results. Values are in percentage, except for age, weight, height and
BMI, mean and standard deviation.

Outcomes EG (n=32) SMEG Total Test p
(n=35) Sample Statist valu
ic e
Demographic Age in years 67.8(5.3) 70.3(6.1) 69.1(5.8) 1.78°  .080
Female sex, % 59.4 80.0 70.1 3.392 108
Educational Level 0.74* 466
Primary school, % 28.1 25.6 26.8
Elementary  school 15.6 28.6 22.4
grade 6 -9, %
High school, % 25.0 22.9 23.9
College or more, % 313 229 26.9
Retired, % 90.6 91.4 91.0 0.01* 1.00
Bilateral KOA, % 93.8 943 94.0 0.00*  1.00
Kellgren/Lawrence 243 486
grade a
Iand II, % 50.0 62.9 56.4
T and IV, % 50.0 37.1 43.5
Body Weight 79.2(15.3) 78.8(15.0)  79.0(15.0) -0.12> 898
composition  Height 1.62(.08) 1.56(.09) 1.59(.09) -2.64° .010
k
BMI Kg/m? 30.1(5.3) 32.3(5.0) 31.2(5.2) 1.73° 088

Abbreviations: BMI = Body Mass Index; ¢ Chi-square test of homogeneity; ® Independent Samples t-test; * p < .05
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Mean differences within groups and results of ANCOVA to compare variables

between groups are shown in table 2.

Self-reported outcomes. For all KOOS dimensions, only other symptoms had a
marginally significant group effect after adjusting for baseline values. Regarding the other
KOOS dimensions, no group effect was found. However, a significant clinical
improvement was found for all KOOS dimensions on self-management and exercise

group [52].

Regarding the Communication with Physician scale (CWP), scores changed from
2.5(1.2) to 2.3(1.3) in the EG and from 2.3(1.2) to 2.7(1.4) in the SMEG. This difference
represents a significant group effect [F(2,64) = 4.06, p = .048], with a small effect size
(.058). The EG did not show any improvement in cognitive symptom management, with
an average score of 1.5(0.9) at baseline and post-intervention. In the SMEG, the average
score changed from 1.7(0.9) to 2.0 (1.0), but no group effect was observed
[F(2,64) =3.25, p=.076].

The average score on the visual analogue scale of the EuroQol improved from
baseline in both groups (11% for SMEG, #(34) = -2.21, p = .034 and 6% for EG #(31) =
-2.10, p =.044), but there was no significant group effect.

Health-related physical fitness. A significant group effect was found on 6MWT
(p = .035), FRSTST (p = .015) and right limb BST (p < .001) (table 7.2). There were no
group effects in BST left limb and CSR (both knees).

Table 7.2 - Group effect analysis for all variables. ANCOVA adjusted for values at baseline.

EG (n=32) SMEG (n=35) ANCOVA
Mom 1 Mom 2 Changes Mom 1 Mom 2 Changes Group Effect
Mean (SD) Mean (SD) Mean Mean (SD) Mean (SD) Mean (SD) F P
(SD)

Pain 61.4(20.4) 67.4(18.2) -6.0(16.2) 52.1(18.9) 68.2(17.4) -16.0(17.8)  2.41 125
Symptoms 66.4(22.7) 71.6(21.3) -5.2(15.9) 55.3(21.0) 72.1(17.5) -16.8(17.2) 3.94 .051
ADL 64.9(19.7) 73.6(18.5)  -8.7(13.6) 49.7(18.5) 65.7(18.8) -16.0(16.7)  0.33 .569
Sports/rec 38.1(27.5) 42.9(29.6) -4.8(21.0) 22.3(17.5) 35.3(28.3) -13.0(26.8) 0.44 511
QOL 46.9(27.4) 55.024.5) -8.2(18.0) 35.2(20.0) 48.9(22.8) -13.7(19.5)  0.17 .684
EQ-5D-5F 75.5(13.3) 80.0(13.2) -4.5(12.2) 71.1(19.5) 79.0(14.9) -7.9(21.2) 0.01 .894
VAS
6MWT 470.5(86.0)  466.6(91.7) 3.9(59.6) 423.6(68.2) 455.9(68.1) -32.3(429) 4.64  .035%*

(m)
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Table 7.2 - Group effect analysis for all variables. ANCOVA adjusted for values at baseline (Continuation).

CSR mrx -7.1(12.0) -5.6(12.8) -1.59.6)  -13.6(16.5) -6.6(14.4) -7.010.9) 2.17 .145
(cm)

CSR ek -6.6(9.9)  -6.5(11.53) -0.19.5)  -11.8(14.9) -7.6(14.1) -428.9) 1.62 .208
(cm)

BST rignt -13.4(11.4)  -142(11.4) 0.8(43) -14.3(13.4) -11.5(11.9) -29(3.7) 150 <001
(cm) 9 otk
BST ett -18.9(11.8)  -16.8(12.3) -2.2(42)  -19.2(12.3)  -16.1(11.4) -3.1(6.1)  0.49 484
(cm)

Handgrip 30.04(8.9) 30.07(8.1)  -0.03(2.3) 27.98(8.6) 28.65(9.5) -.67(2.7) 0.88 351
test (kg)

FRSTST 11.6(2.9) 12.6(4.3) -0.9(3.3) 12.4(3.4) 11.0(3.2) -1.43.8) 629  .015*
(s)

Abbreviations: ADL= Activity of daily living; Sports/rec= Sports and recreation; EQ-5D-5L VAS=
Euroquol five dimension five level Visual Analogue Scale; 6MWT= Six Minute Walking Test; CSR= Chair
Sit and Reach; MPK= Most Painful Knee; LPK= Less Painful Knee; BST= Back Scratch Test; FRSTST=
Five Repetition Sit to Stand Test.

*p<.05

A large effect size was found on the Back Scratch Test of the right arm (0.191), and
a medium effect size was found on the 6MWT (0.068) and FRSTST (0.090) tests.

Discussion

This study had high compliance in both groups; 12.5% dropped out in the SMEG
and 20% dropped out in the EG. The location of the PLE’NO intervention was close to
the participants, and it was conducted in four different places, which helped participants
adhere to and maintain the intervention. Classes were small, with a maximum of 15
participants per class, which allowed more individualized attention. Additionally,
supplementation worked as a motivational tool to promote adherence to and maintenance

of the program as the participants recognized the effort to provide an expensive treatment.

Among the sample characteristics, an important factor was the diverse educational
level, which was a challenge for the self-management program, as the participants’ needs,
questions and involvement differed. Furthermore, participants were predominantly
classified as obese, which requires extra attention in exercise performance. Additionally,
most of them presented bilateral KOA, which is common among the elderly but requires

extra caution in exercise classes.

Regarding self-reported pain, an improvement was expected between group
analyses, particularly in the self-management and exercise groups, although it did not

occur. Nevertheless, it is important to highlight that the difference found on the KOOS
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pain subscale was considered clinically relevant [38] and was larger than 10 points in the
intervention group (-16), whereas the control group (-6) did not achieve this clinical
difference. Moreover, the average KOOS score in the SMEG improved by 31% (p <
.001), whereas the average score in the EG improved by 10% (p = .042) after the
intervention. The lack of a group effect is in contrast with other studies with integrated
educational and exercise programs [53-55, 19]. A possible explanation is that the initial
level reported at baseline by participants in both groups was above the scale average
(56.5+20), indicating that the PLE?NO sample was relatively adapted to pain. Compared
with Yézigi’s study (KOOS pain = 47.7+16, mean age = 55 years and BMI = 35 Kg/m?)
[56], Ageberg’s study (KOOS pain = 43+12, mean age = 69 years and BMI = 30 Kg/m?)
[57] and Skou’s study (KOOS pain = 52+14, mean age = 66 years and BMI = 30 Kg/m?)
[55], the PLE2NO sample had the highest score. Another possible explanation is the
supplementation (CS and GIsN-S) intake, which is controversial in the literature [58-62].
Hence, the participants of the various groups (SMEG and EG) may have responded
positively to the supplemental treatment; thus, the similarity between the groups may be,

in part, explained by this factor.

KOOS Other Symptoms (swelling, crepitus, limitation of movement, stiffness) has
shown a marginal significant group effect (p=.051). The average score in the SMEG
improved by 30% compared with 8% in the EG after the intervention, which is also
considered clinically relevant [38]. This improvement on Other Symptoms could
represent better overall physical function [63, 64]. No group effect was observed in the
other KOOS dimensions (ADL, Sport/rec, QOL). If no significant group effect was
observed regarding pain and Other Symptoms, these factors might compromise the ability
to perform daily life activities and recreational and sport activities and have a negative
impact on quality of life. However, all dimensions presented clinically relevant
improvements in the intervention group [38]. Those improvements should not be
overlooked, as a small change could represent a substantial difference in the way subjects

live [65].

Self-management behaviors, which were the main construct of the Self-
management Program, showed a significant group effect on the Communication with
Physician scale (CWP) and no group effect on the Cognitive Symptoms Manage scale
(CSM). These findings can be compared with three studies from McKnight, Barlow and
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Elzen. McKnight's study [50], which applied a combined self-management and exercise
program in adults with KOA, found a significant group effect on CSM and CWP.
Barlow’s study [66], which compared the Arthritis Self-Management Program with a
control group in UK, had similar results and found a significant group effect for both the
CWP and CSM. In contrast, in a study [67] on the Chronic Disease Self-Management
Program, a general self-management program, conducted in the Netherlands, no group
effect was found for either the CWP or CSM. The sample was composed of individuals
with diverse health conditions. The first two studies, which found a significant group
effect for both variables, CSM and CWP, applied a specific program targeted to the
investigated disease. In contrast, Elzen’s study [67], which did not find a significant group
effect, applied a general program for chronic disease. These results show that the program
structure, its specifications and participant characteristics may determine the
intervention’s effectiveness. Thus, it is mandatory to consider these characteristics when
developing a self-management intervention. Additionally, the PLE*NO sample in terms
of educational level was diverse (EG: 56.3% of participants had a higher than high school
degree; SMEG: 45.8% of participants had a higher than high school degree). Perhaps
some participants in the EG with higher educational levels might have been using some
of the cognitive strategies to control symptoms (e.g., practice visualization or guided
imagery, such as picturing yourself somewhere else). In the SMEG, the educational level
was very diverse, creating difficulties in the development of the educational program,
especially regarding the skills necessary for action plan and problem solving techniques,
both of which are important in enhancing cognitive symptom management. However, the

Communication with Physician scale is an easier scale to understand.

No significant group effect was observed on global self-perceived health based on
the EQ-5D-5L VAS scale. However, in analyzing each group, an improvement of 11%
(7.9 points) was found in the SMEG (p = .034) and 6% (4.5 points) in the EG (p = .044).
The intervention group showed greater improvement (even with no group effect)
compared with Hansson s study [21], with a 6-week educational program, and the average
score improved 5.6 points in the experimental group and 1.18 points in the control group.
Another interesting point is that the PLE?NO baseline values were higher compared with
the other studies [66, 21], indicating that subjects had a positive evaluation of their global

health. Consequently, they would not have much to improve.
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In relation to the physical fitness component, the OARSI recommends the 6MWT
as one of the main outcome dimensions that should be evaluated in studies focusing on
physical function [68]. This test reveals not only aerobic endurance but also the capacity
to walk long distances, which is important to overall functional ability. A significant
group effect was observed in the self-management and exercise group, corresponding to
an increase of 7.6% after intervention, equivalent to 32.3 meters, which was not clinically
significant [69] but represents better ability to walk. This finding is similar to the findings
of other studies involving elderly individuals affected by KOA that also showed a
significant improvement in 6MWT [70, 71]. Additionally, a complementary analysis in
which pain was recorded before and after the 6MWT revealed a significant improvement
after the intervention (#(34) = 2.19; p = .018) on pain perception during the 6MWT
(measured by visual analogue pain scale) in the SMEG. The same finding was not found
inthe EG (#(31) =0.32; p =.373). These findings indicate that although participants could
walk more, they walked with less pain, which is extremely important in KOA subjects
who usually consider pain as an important barrier to practice any activity. Additionally,
the exercise component of the PLE?NO program did not include aerobic training;

therefore, it would have been difficult to improve this outcome.

With respect to flexibility, although it was not the main physical outcome of this
study, there was a significant group effect and a large effect size of the right upper limb.
The same did not occur with the left limb. This improvement can be explained mainly
due to performing stretching activities at the end of every class. Furthermore, upper limb
strength exercises were applied using elastic bands, and many exercises needed a good
shoulder range of motion to be performed correctly. Thus, shoulder flexibility was also
worked during the strength training. In comparison, Levy (2012) [72] found an
improvement in flexibility, measured by a back strength test, after a multi-component
exercise intervention. However, after the PLE’NO intervention, no significant group
effect was found regarding lower body flexibility, which was assessed by CSR. The same
occurred in Maurer’s study [73]. This result could be associated with the fact that the
PLE*NO sample was mostly obese, and even if the abdominal circumference was not
assessed, this factor would be an obstacle in performing the test before and after the

intervention. Moreover, the PLE?NO sample showed a small improvement in pain and
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other symptoms, which might have hindered the performance of lower limb flexibility

exercises.

Regarding strength, two measures were adopted: lower limb functional strength and
upper limb handgrip strength. As the PLE?NO sample was composed of the elderly,
handgrip strength was measured. Although it is not a specific test for KOA assessment, it
is an indicator of sarcopenia and disability [74, 75]. Both are important outcomes in aged
people affected by KOA. Values in both groups at baseline and post intervention were
considered within an intermediate stage (not weak) by Alley’s study [75], and no group
effect was found. This result was expected because the upper limb exercises were
performed with elastic bands and not with dumbbells, which hinder improvement in hand
grip. This result could reflect the performance on the functional lower limb strength test,
which had a significant group effect with a moderate effect size. This finding may be
explained by the use of a rigorous methodology in strength training planning
(personalized load progression), which was designed to allow for a 0.250 g load increase
each time and minimal load control. This better exercise intensity control permitted
avoiding or minimizing pain after exercise. This improvement is crucial in considering
that symptomatic KOA is related to muscle strength, especially quadricep weakness [76,
77, 63]. Progress on functional lower limb strength could lead to symptom relief in the
PLE?NO sample. A similar pattern was found with an 8-week strengthening exercise [78],
12 weeks of a Thai Chi intervention [79], 6 weeks of a Walk With Ease program [80] and

an 8-week strengthening exercise with elastic bands [81].

The improvements found in the performance-based test can reflect positively on
daily living activities and have a substantial impact on quality of life. Analyzing
performance-based tests is important in considering the functional ability framework [82]
that highlights the relationship among physical impairment, performance functional
limitation and physical disability/dependence. It is important to assess parameters that
can reflect directly on daily living activities. Yet, the relationship is not linear. The results
can underestimate physical performance and reflect a significant difference in patient life.
Furthermore, a small improvement in physical parameters can represent a large

enhancement in daily living activities, greatly impacting quality of life.

This study has some limitations. First, it was not possible to blind the participants

with respect to the group allocation. Therefore, some self-reported measures can reflect
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respondents’ bias. Second, the assessment was performed in a single day to ensure that
participants did not have to travel twice. Concomitantly, an extensive test battery was
applied, which might have implied more fatigue and less capacity to concentrate, giving
rise to additional bias in the results. However, to minimize this issue, physical tests and
questionnaires were performed alternately, and the physical tests involving load-bearing
activities were alternated with those that were performed while seated. Third, the control
group (EG) received, in addition to the regular treatment, three educational sessions and
the PLE*NO book [83] and were encouraged to practice exercise at home, which possibly
triggered improvement, making the group effect analysis more difficult. In future studies,
in looking for group effects, it may be better to provide the control group with regular

treatment only.

Conclusion

In conclusion, the findings suggest that the PLE’NO self-management and exercise
intervention had a significant group effect in favor of the intervention group on self-
management behavior (communication with physician) and on health related physical
fitness outcomes (capacity to walk long distances, upper limb flexibility and functional
lower limb strength). A clinical improvement in pain and other KOA symptoms was
observed. Healthcare providers may confidently recommend a self-management and
exercise program to their elderly patients affected by KOA, who may be constrained by
availability, cost, burden or preference. Finally, the PLE’NO features, including a simple
setup with chairs, low cost materials and a published protocol, enable easy dissemination

in the community.
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Introduction

Live with knee osteoarthritis is an individual skill which can be learned. Self-
management programs could attend this purpose by helping participants to change their
health behavior, using the role of self-efficacy as a mediator in this process [1]. According
to Bandura, self-efficacy is define as someone's belief in his own ability to succeed in
specific situations or to accomplish a task. Perception of high self-efficacy increased the
likelihood of consideration, adoption and maintenance of self-management skills [2].
Therefore, self-efficacy has been empirically associated with positive outcomes in the

health field [3-5].

There are four main sources of self-efficacy belief: mastery experience, vicarious
experience, social persuasion and interpretations of somatic state [6]. Mastery experience
is the most influential source of efficacy information, because it provides the most
authentic evidence of whether one can muster what it takes to succeed. Self-management
programs resort to this specific source to develop tasks to improve self-management skill,
(e.g., action plan). In addition, generally, self-management programs use a group format
to explore the vicarious experience, as people must often appraise their capabilities in
relation to the attainments of others [2]. Therefore, self-efficacy is an important mediator
of disease-related outcomes, providing a linking mechanism between psychosocial

factors and functional status [1].

Besides involvement in self-management programs, the core of the main
international recommendations reinforce the importance of participation in an exercise
program as a non-pharmacological treatment for KOA subjects [7]. The benefits of
exercise in KOA subjects are exhaustively documented for pain relief and improving
limitation in function [8-11]. Physical function is related to the ability to perform daily
activities, and is generally considered one of the most important outcomes for KOA
subjects, especially in elderly patients [12]. The performance of daily activities is mostly
associated with skill-related physical fitness outcomes, such as mobility, balance and gait
speed. Several exercise programs show good results in those parameters [13-15].
However, long-term patient adherence to a regular exercise program is a major challenge

[16]. For this matter, evidence suggests that an integrated self-management program with
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exercise could help to solve this issue by developing self-efficacy, and showing good

results in short, medium and long term [17].

Therefore, a Self-Management and Exercise program (PLE>NO) was implemented
for elderly people with KOA. Together, self-management and exercise were hypothesized
to improve self-efficacy, physical activity, health-related quality of life and skill-related

physical fitness components.

Methods

The study protocol of PLE?NO’s intervention is already published [18]. It is a 12-
weeks randomized controlled trial, single-blind, conducted in Portugal (Lisbon region).
Participants were equal randomly assigned (1:1) to one of two groups: the intervention
condition - Self-Management and Exercise Group (SMEG) - or the control condition -
Educational Group (EG). Whereas participants allocated to the intervention group were
aware of the allocated arm, outcome assessors and data analysts were kept blinded to the

allocation.

Eligible participants were all diagnosed with KOA, according to clinical and
radiological criteria of the American College of Rheumatology (ACR) [19]; aged 60 years

or over and fully understanding and speaking in Portuguese language.

Interventions

Self-Management and Exercise Group (SMEG). The program was twice a week
with 90 minutes of duration each session, the first 30 minutes for the self-management
component and the last 60 minutes for exercise. The self-management component aimed
to improve self-efficacy to deal with symptoms and other KOA consequences. The
exercise component aimed to improve muscular resistance/strength, flexibility and

balance.

Educational Group (EG) (Control). This group of participants received three 1-
hour educational sessions, one per month and a book [20] with KOA information. They

also received a telephone call, once a month, to guarantee the attendance.
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Outcomes

Data collection occurred at baseline and at 3 months (post-intervention). All the

assessments were done at Faculty of Human Kinetics.

Demographic data: age, education, job status, medical condition and other

demographic information were obtained by a questionnaire done especially for this
purpose.

Self-efficacy was assessed by the Self-efficacy for managing Chronic Disease 6-
Item Scale [5]. The amount of physical activity per week was assessed by The short form
of the International Physical Activity Questionnaire (IPAQ). [21, 22]. Health-related
quality of life (HRQol) was assessed by the EuroQol (EQ-5D-5L) [23]. The patient’s
impression of change was verified by the Patient’s Global Impression of Change (PGIC),

recommended for clinical research, especially in musculoskeletal area [24].

Skill related physical fitness components for this study comprised agility, gait speed
and balance. Agility was assessed by Timed “up-and-go” test, which measured the time
(seconds) taken to rise from a chair, to walk 3 m (9 ft, 10 inches), turn, walk back to the
chair and then sit down, wearing regular footwear and using a walking aid if required
[25]. Gait speed was assessed by Six-meter test, which measured linear walking ability;
participants were invited to walk as fast as they could in a 10-meter space, excluding the
first and the last two meters. Balance was evaluated by a Standing Balance Test (SBT),
participants performed two repetitions of the test, bi-lateral, and the best result was

counted (if failure occurred in the first test) [26].

Sample Size

To detect a large effect size on pain, which is in agreement with the study of
Mcknight [27], a sample size total of 80 participants was necessary, given an anticipated
dropout rate of 20%. One-sided 5% significance level and a power of 80% were

established.
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Statistical analysis

All analyses were performed using the software Statistical Package for Social
Sciences, version 22 (SPSS Inc., Chicago, Il, USA) and a significance level of 5% was
considered. Descriptive analyses were done for all variables investigated. Differences
between SMEG and EG on baseline were performed using independent Samples t-test
(for continuous variables), Mann-Whitney-Wilcoxon test (for ordinal variables) and chi-
square test of homogeneity (for dichotomous variables). Intervention effects were
examined using mixed model repeated measure analysis of covariance (ANCOVA),
controlling the baseline values of each variable tested. Group effect size (ES) in the
analysis of covariance was evaluated using Partial Eta Squared (np2). The effect size was

classified as small (np2<0.06), medium (0.06<= np2<0.14) and large (np2>=0.14)[28].

Results

Participants had a mean age of 69.1 (5.8) years, 70.1% were female, 50.8% had at
least a high school degree, 94% had bilateral KOA and mean BMI of 31.2(5.2) Kg/m?.

No differences between groups were founded regarding those cited variables.

Variable values at baseline are described on table 8.1 Differences between groups

were founded for sitting time, health-related quality of life and gait speed.

Table 8.1 - Baseline characteristics of the study participants, values are mean and standard deviation.

Outcomes EG (n=32) SMEG (n=35) Total Test P
Sample Statistic  value
Self-Efficacy Self-Efficacy 6.8(1.9) 6.9(1.7) 6.9(1.8) 0.182 .861
IPAQ Physical activity 522(834) 423(432) 470(652) -0.622 .536
(MET/week)
Sitting time 693(276) 570(294) 629(247) -2.06° .043*
(min/week)
EQ-5D-5L Index 0.77(0.17) 0.62(0.23) 0.69(0.21) -2.84% .006*
Skill-related TUG 6.5(1.6) 7.2(1.8) 6.8(1.7) 1.742 .087
physical fitness
measure Balance mpk 2.8(1.4) 2.2(1.5) 2.4(1.4) 418.5" .063
Balance rrk 2.4(1.5) 2.0(1.3) 2.2(1.3) 475.0° 279
Gait speed 1.7(0.4) 1.5(0.4) 1.6(0.4) -2.50° .015%*

Abbreviations: MPK = Most Painful Knee; LPK = Less Painful Knee; IPAQ = International Physical
Activity; Questionnaire. EQ-5D-5L = Euroqol five dimensions five level, TUG= Timed “up-and-go”.
@ Independent Samples t-test

b Wilcoxon-Mann-Whitney test
* p<.05
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The values of studied variables at baseline (T 1) and post-intervention (T 2), the
difference between the values in the two moments and the results of parametric and non-
parametric ANCOVA between groups are shown in tables 8.2 and 8.3, respectively. A
significant group effect was noted for self-efficacy [F(2,64)=9.2, p=.003], physical
activity [F(2,)=43.6, p<.001] and siting time [F(2,64)=8.2, p=.005]. All with a medium
effect size, .127, .138, .115, respectively. In relation to EQ-5D-5L Index, no significant

effect of intervention was observed.

Relatively to skill-related physical fitness component, just balance exhibited a
significant group effect for both: most painful knee [F(2,64)=4.87, p=.031] and less
painful knee [F(2,64)=6.94, p=.010], with medium effect size .070 and .096, respectively.
Agility and gait speed did not reveal a significant group effect.

Table 8.2 - Group effect analysis for all variables. Parametric ANCOVA adjusted for values on baseline.

EG (n=32) SMEG (n=35) ANCOVA
T1 T2 Change T1 T2 Changes Group
Effect
Mean Mean (SD) Mean Mean Mean Mean F p
(SD) (SD) (SD) (SD) (SD)
Self-Efficacy 6.8(1.9) 6.8(1.8) 0.03(1.3) 6.9(1.7) 7.8(1.5) -0.8(1.5) 9.2 .003*
Physical
activity

(MET/week) 522(834) 417(455) -105(863)  423(432)  843(.658)  420(701) 102 .002*
Siting time

(min/week) 693(276) 738(265) 44(246) 570(294)  518(227) -51(211) 82 .005%
EQ-5D-5L -
Index 0.77(0.17) .75(0.20)  0.01(0.18)  0.62(0.23)  0.77(.18)  0.14(0.27) 1.4  .240
TUG (s) 6.50(1.6) 6.71(2.3) -0.21(1.9)  7.23(1.7)  7.01(1.6)  0.22(1.2) 03  .573
Gait Sped -
(m/s) 1.77(0.4) 1.80(0.42)  -0.03(0.4)  1.53(0.4) 1.67(0.3) 0.14(0.18) 0.1  .707

Abbreviations: EQ-5D-5L = Euroqol five dimensions five level, TUG= Timed “up-and-go”,

Table 8.3 - Group effect analysis for ordinal variables. Non-parametric ANCOVA adjusted for values on
baseline.

EG (n=32) SMEG (n=35) ANCOVA
Tl T2 T1 T2 F p
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Balance MPK 2.17(1.46) 2.31(1.49) 2.81(1.40) 2.22(1.40) 4.87 .031*
Balance LPK 2.03(1.29) 2.49(1.38) 2.41(1.47) 1.91(1.55) 6.94 .010%*

Abbreviations: MPK = most painful knee; LPK = less painful knee; CWP = communication with
physicians; CSM = cognitive symptoms management.
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Discussion

This study analyzed the efficacy of a 12-week self-management and exercise
program (PLE?NO). At post-treatment, participants in the self-management and exercise
group had significantly better outcomes, than participants in educational group with

respect to self-efficacy, physical activity, siting time and balance.

Analyses revealed that the intervention group experienced a statistically significant
group effect regarding self-efficacy. Self-efficacy was the key construct of PLE*NO’s
self-management component, because it is closely related to the adoption of self-
management skills [29] . This construct was evaluated specifically in relation to the
symptoms control. Numerous techniques, such as progressive relaxation, guided imagery,
breathing technics, were used in the program to achieve the symptoms control by
participants. In addition, the action plan involved activities that would help in controlling
symptoms, such as exercise practice. Same results, improvement on self-efficacy to
control symptoms, were found in Lorig’s study [5], in an evaluation of CDSMP with 489
patients in 1-year follow-up. It was difficult to find other studies with similar
characteristics of PLE?NO’s sample, i.e., using the same scale (6-itens self-efficacy scale)
to assess self-efficacy. Other findings showed a significant improvement on Self-Efficacy
(assessed by ASE- Arthritis Self-Efficacy scale), after self-management interventions
[17, 30-33]. In addition, McKnight's study [34] also found an improvement on self-
efficacy in various domains in arthritis patients, after a combined self-management and
exercise program. On the other hand, Hughes’s study [35] did not found significant
differences between groups in self-efficacy for disease management, but found them on
self-efficacy to overcome barriers to adherence on exercise program, because Hughes’s
intervention was designed to enhance self-efficacy related to exercise practice.
Suggesting that self-efficacy is not a general construct, it should be developed specifically
for each outcome intended. An increase in the level of perceived self-efficacy may result
in more investment of effort by sufferers in self-management skills, such as regular

exercise [36].

PLE’NO’s sample showed a significant group effect in relation to self-reported
physical activity level and sedentary behavior variables. Besides the 480 METs/week,

corresponding of the PLE*NO’s exercise session, the participants added more 420
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METs/week relating to other activities, mainly walking, and diminish 51 min/week of
sitting time (sedentary behavior). Previous studies with self-management program

exhibited positive effect on enhanced exercise practice [36-39].

In respect to HRQoL, no group effect was found. The same occurred in other studies
[31, 40] which did not find a significant improvement after educational interventions
relating to HRQoL. A possible explanation for this finding is that the instrument analyzes
the general health and PLE>NO2's program was developed specifically for KOA, so even
a general health benefit was expected. In addition, the instrument includes five different
dimensions, and the analysis was for an index of all dimensions together. Maybe it will
be interesting, in a further investigation, to analyze each dimension alone beyond an
index, to understand how each dimension is affected by intervention. However, on
PLE*NO’s sample, the SMEG had a significant improvement (p=.003) corresponding to
24.2%, but EG had a worsening of 2.6%, (p=.702).

In relation to performance-based measures, participants in the current study
displayed significant group effect in the static balance variable and did not show a
significant group effect on mobility and gait speed variables. KOA individuals have
impaired static and dynamic balance that may result in falls [41]. PLE?NO’s intervention
worked exhaustively the static balance outcome, in every session, before the strength
component a series of static balance exercises were done. These findings can be analyzed
in comparison with other interventions, like walking programs [42] and education
programs [40] that had improvements on static balance in KOA patients, contrary to the
Tai Chi intervention that did not have significant improvements [43]. Regarding Timed
“up-and-go” test, it was observed a lack of treatment effect. On the other hand, a previous
report [13, 34] showed an improvement face to a combined intervention exercise and self-
management on KOA adults. However, when comparing PLE?NO’s baseline values with
their baseline values, PLE?NO’s sample had better values, even though the participants
were older in age. Therefore, it would be more difficult to have an improvement. By the
way, the test Timed “up-and-go” assess besides agility, dynamic balance and PLE’NO’s
intervention worked out with statistic balance. Further studies should give more attention

to dynamic balance on their interventions.
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Walking speed did not have a significant group effect, although single analyses
revealed a significant improvement on SMEG (p<.001), but the same did not occur on
EG (p=.307). Factors related to the training intervention may also partly explain this
limited effect. PLE?NO’s exercise component highlighted the strength and static balance
exercises. In addition, sessions occurred in a small place, to achieve the purpose of
developing an intervention close to the participant, which allowed a broad distribution on
community; for this reason, PLE?NO's exercise intervention did not had space to work
out with walking speed. Even so, it is important to assess walking speed, because this
represents an important outcome for KOA patients. In addition, the strength exercise
could help to achieve this propose, as it was observed on Chang’s study [ 15], which shows
a significant effect on walking speed after strength exercise in KOA females. A theme for
further study is to elucidate whether an exercise program focused on strength training

could represent better results on walking speed.

Complementary analyses, analyzing the Patient’s Global Impression of Change
scale (PGIC) showed that 77% of the participants in SMEG and 47% in the EG had
significant and positive changes face to intervention. It means that PLE*NO program was

well accepted and caused significant changes in participants’ life.

Additionally, there was a decrease in medication use in both groups, 31.4% in
SMEG and 31.3% in EG, and no participant increased the use of medication. This could
be explained as a result of the self-management program that helps participants to use
other resources for symptoms relief and not just medication. Nunez’ study [44] found a
significant reduction on medicine use face to an educational intervention on KOA elderly

subjects.

Limitation

A limitation of this study was that the control group also received an educational
intervention (once a month with one-hour duration and the PLE2NO’s book), which can
underestimate the analysis of the program effect. In addition, the participants were not
blind to intervention type, so some self-reported measures can reflect the gratitude for

having participated in an intervention.
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Conclusion

In conclusion, the findings suggest that the PLE?NO’s combined self-management
and exercise program, with 3 months duration, had a positive effect in enhancing self-
efficacy, physical activity behavior and balance for KOA elderly subjects, in 12 weeks.
PLE?NO’s findings add to the evidence of applying self-management programs focused

on participants’ self-efficacy with an exercise component in the treatment of KOA

patients.
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8.1 Overview

Assessing the effectiveness of a self-management and exercise program constitutes
an important contribution in KOA non-pharmacological treatment field. International
guidelines, such as OARSI, EULAR and ACR, are constantly updating their
recommendations. For this matter, a structured clinical trial can reinforce or contest those
recommendations. The literature review section is organized as follows: firstly, the KOA
field is described (epidemiology, etiology and risk factors, physiopathology of KOA,
signs and symptoms and KOA diagnosis); subsequently, the KOA treatment is
emphasized and the importance of a self-management and an exercise intervention is
reinforced as a non-pharmacological management of KOA. In addition, the statements
about chondroitin and glucosamine sulfates as a supplementation used on KOA treatment
are reviewed. Lastly, the assessment used in clinical trials to evaluate their effectiveness

is discussed. With this framework, the aim of this thesis was proposed.

Afterwards, the methodology of the five articles herewith presented were briefly

described.

Then, follows article 1 (a study protocol of PLE’NO intervention). After that, two
cross sectional articles and two articles with the findings of PLE*NO’s intervention are

described.

Each article presented includes a specific discussion, and this chapter adds an
integrated analysis of them, firstly the main findings, then baseline and finally the
interventions’ findings. Furthermore, this chapter also describes the limitations of this
thesis and introduces a contribution for practical applications in clinical practices and

future research.

8.2 Main research findings

The PLE?NO program was designed to investigate the efficacy of a self-
management and exercise program in different outcomes concerning elderly subjects with
KOA. The study protocol previewed a follow-up at 6 months. The sample size calculated
before the recruitment, considered that 67 individuals were necessary to have a power of

80%. Considering 20% of dropout, the aim was to recruit 80 individuals. However, at 6
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months, the sample was reduced to 52 individuals (23% of dropout), and consequently

the power reduced to 69%. For this reason, we opted to not analyze the follow-up data.

The PLE2NO’s program had several strengths. Three of them deserve more
attention. First, the program was in accordance with the currently international
recommendation of a combined self-management and exercise intervention for non-
pharmacological treatment of KOA patients [109, 166, 167]. Second, the program was
applied in four different places, to be close to the participants, diminishing the difficult to
access and guarantee more adherence. Third, the program used minimal and low cost
equipment and had a detail methodology already published [168], which allowed easy

and broad delivery among the community.

The most important findings of this thesis are related to the effectiveness of
PLE’NO’s program, a self-management and exercise program designed for KOA
participants. After 12 weeks of intervention, a significant improvement on self-efficacy,
self-management behavior related to communication with physician, physical activity
level and on physical fitness outcomes (lower limb functional strength, aerobic capacity,
flexibility right upper limb and balance) were observed. Clinical improvement was
observed on pain and other symptoms, daily living activities, sport/recreation activities
and quality of life related with KOA [169]. In addition, by the analyses of the Patients
Global Impression of Change 77% of the participants in the Self-Management and
Exercise group and 47% in the Educational group experience significantly changes
(scores 5-7) after intervention. These findings could represent an expressive change on
participants’ life, also contributing to reinforce the field of non-pharmacological clinical

recommendation for KOA subjects [77, 109, 167].

To have a better understanding of PLE?NO’s effectiveness, it is, first of all,
important to analyze the variables on baseline assessment. Such analyzes are presented in

two cross sectional articles.

8.2.1 Baseline findings

The second article aims to analyze the predictor factors of the Timed “up-and-go”
test, a test that was used on PLE?NO's assessment. It is justified because in the baseline
assessment it was observed that the physical tests were quite exhaustive and for some

individuals even tiring and painful. Hence, this second article provided a better
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understanding of how tests and questionnaires are related and, consequently, can reduce
the assessment for future studies. For this purpose, a multiple regression analyzes, using
stepwise methods was conducted. The variable mobility, analyzed by Timed “up-and-go”
test was chosen as an independent variable. This test was selected since it is recommended
by OARSI as a minimum set of performance-based measure of physical function in
people with KOA [161]. In addition, it is a fast test, less painful and widely used for KOA
patients’ assessment [ 170-172]. The test analyzes three important tasks for KOA subjects:
rising from a chair, walking speed and change direction while walking [173]. The results
of this study indicates that the physical fitness variables (lower limb functional strength,
aerobic capacity, gait speed) and the self-reported variables (daily living activities and
self-care) are responsible for 80% of variance on Timed “up-and-go” test, highlighting

that perception of physical function had an impact on real performance.

Regarding physical fitness assessment, it is understandable that lower limb
functional strength and gait speed appear on the final model, since these actions are
present on those tests: standing up from a chair and walking fast. An unexpected finding
of the final model was the presence of the physical variable aerobic capacity, assessed by
6 MWT, since it is not an outcome necessary on Timed “up-and-go” test. Probably, as the
literature supports, the 6MWT reveals an overall physical condition and this can be
correlated with other physical tests [161, 174]. Anyway, further investigation is necessary

to confirm this assumption.

Concerning the self-reported predictor variables included in the model calculated
in article 2, two variables were identified: (1) the impact of KOA on daily living activity
and (2) self-care and usual activity related with general health. Together they represent
25% of 80% variation on Timed “up-and-go” test. Pain and other symptoms were not
present on this final model, but both were moderately and negatively correlated with
Timed “up-and-go” test. This could indicate an indirect relation, since pain and other
symptoms can affect directly daily living activities and self-care. In addition, pain and
other symptoms were above the average level of the scale and also above, compared with
other studies [134, 175, 176]. Apparently, the participants were adapted to pain and other
symptoms. This is possible the reason why pain and other symptoms did not predict the
performance of Timed “up-and-go” test. Nevertheless, the following article adds another

important finding concerning pain and other symptoms.
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The third article was important to give a better explanation of how PLE?NO’s
sample deals with KOA symptoms. This article aimed to analyze if pain and other
symptoms (swelling, crepitus, limitation of movement and stiffness), KOA severity, and
social demographic characteristics (sex and educational level) were determinant for
coping strategies. Pain and other symptoms were not relevant to determine coping
strategies in PLE*NO’s sample, unlike other tested variables. As aforesaid, pain and other

KOA symptoms had high values, which can be a possible explanation.

The most used coping strategies were: acceptance, active coping, planning and
positive reframing. PLE?NO’s sample did not change after intervention, the chosen
strategies continued the same. This characteristic, being constant, is supported by
literature [177, 178]. Also, those choosing most used strategies were related with positive
outcomes (less pain and better physical function) in other studies [179-181]. Therefore,
PLE*NO’s participants were probably adapted to pain and other symptoms, because they

resort to adequate coping strategies.

This result could help other educational interventions with samples with similar
characteristics to PLE*NO’s sample. In the sense that subjects choose coping strategies,
independently of gender, educational level, KOA severity or level of pain and other
symptoms. This reinforces that the heterogeneous character of a sample did not interfere

with coping strategies.

8.2.2 Intervention findings

The program effectiveness was divided into two articles. The first article analyzed
the impact of the intervention on pain, other symptoms, daily living activities, quality of
life related with KOA, health behavior related with pathology (communication with
physician and cognitive symptoms management) and one general health outcome, which
was the health related quality of life (EQ-5D-5L VAS). In addition, health-related
physical fitness outcomes (aerobic capacity, lower limb functional strength, handgrip
strength and flexibility). The second article focused on the impact of intervention in self-
efficacy, physical fitness level, health related quality of life (EQ-5D-5L index), and skill-

related physical fitness outcomes (balance, mobility and gait speed).

The core of PLE?NO’s program was the self-efficacy construct. According to

literature, if subjects with chronic condition improve self-efficacy, they can have a better
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control of their pathology and improve important outcomes such as pain and other
symptoms, self-management behaviors, health-related quality of life and physical activity

[68, 182, 183].

After PLE’NO’s program, a significant group effect was found in the intervention
group on self-efficacy, communication with physician (self-management behavior),
physical activity level and physical fitness outcomes. However, improvement on pain and
other symptoms, cognitive symptoms management (self-management behavior) and on
health-related quality of life were not observed. The significant improvement on self-
efficacy was described in other studies of self-management interventions [91, 94, 113,

129, 132].

The significant group effect observed on physical activity level and sedentary
behavior (assessed by IPAQ questionnaire) was another important finding on PLENO’s
intervention. This means that PLE?NO’s self-management program was efficient to help
subjects change their behavior in relation to physical activity. In addition, the exercise
component was efficient to improve functional lower limb strength. Therefore, this
improvement could allow a better capacity to do physical activity and, consequently, a
less sedentary behavior. The improvement on self-efficacy to control symptoms and
consequences of KOA, could impact on the improvement at the physical activity level, in
the sense that when participants feel more confident to control KOA, they feel more
inclined to do physical activity. Nevertheless, this is only an assumption, since an analysis

with self-efficacy as a mediator of program effect was not conducted.

Two possible explanations for the lack of group effect on pain and other symptoms
were previously mentioned. One is the lower pain intensity on baseline assessment;
second the use of coping strategies to deal with pain, which possibly provided good
adaptability. An additional explanation is the use of the supplement for all participants.
The supplement does not have a consensual description of its effect on literature [144,
184-187]. Thus, subjects could reflect in different ways the supplement effect.
Participants on the control group could respond better to supplementation than
participants of the intervention group. Nevertheless, this is only an assumption, since

supplement administration was provided to both groups

To better comprehend the lack of significant results expected on cognitive

symptoms management, it is necessary to analyze the questionnaire used on the
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assessment. This questionnaire incorporated six strategies that are present on the
PLE*NO'’s self-management component, however did not incorporate questions about
exercise or other physical activities to manage symptom. Moreover, as already
mentioned, the intervention group improved the physical activity level, so they could use
this as a strategy to manage symptom, rather than strategies present on the Cognitive
Symptoms Management questionnaire. However, only if this was present on the

assessment questionnaire, could this conjecture be confirmed.

Another point to be considered is the heterogeneous educational level on PLE?NO’s
sample. Many participants had difficulty to understand the self-management skills
developed on the program, especially the action plan tool. The cognitive symptoms
management variable depends on the acquisition of self-management skills, needing time
to be expressed by the participants. Besides, we assumed that some of the tools (guided
imagery, play mental games, etc.) needed a minimum level of cognition, which was not
assessed. However, communication with physician had a significant group effect.
Participants showed much interest to discuss this point during the self-management class.
The relation with a physician was a big concern for participants. Thus, this issue was
strongly addressed during the intervention. Furthermore, the questionnaire had only 3
questions and was easier to comprehend, compared with the cognitive symptoms

management scale.

In contradiction to other studies after PLE?NO’s program, no group effect was
founded on health related quality of life [93, 94, 188]. This variable refers to the way that
chronic diseases and psychological parameters affect quality of life. PLE°NO’s
assessment did not control if participants had any other diseases (although the core
recommendation of OARSI is equal for people with or without co-morbidities) and their
psychological status (e.g. depression fillings). If so, these other parameters could affect
the evaluation. However, PLE?NO’s self-management component was based on a general
program for chronic condition (the CDSMP from Stanford University); in this way, the
self-management skills could help any chronic condition besides KOA. Yet, the variable
that could help to solve this issue was the cognitive symptoms management, where no
significant improvement was observed. The questionnaire used for health related quality
of life assessment is a standardized instrument that comprehends five dimensions (EQ-

5D), providing a single index value for health status. Thus, an individual analysis of each
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dimension is not possible. If it was, this could provide a better understanding of the impact

in each dimension.

In relation to physical fitness variables, a significant group effect on functional
lower limb strength, aerobic capacity, flexibility upper limb and balance were observed.
On the other hand, positive results on gait speed, mobility, handgrip strength and lower
limb flexibility were not found. These results are in accordance with the characteristics

of PLE?NO’s exercise intervention, as mentioned before.

The main finding regarding physical fitness variables was the positive effect found
on lower limb functional strength. A possible explanation is related with the nature of
PLE’NO'’s intervention. The core of the exercise component was lower limb strength.
Load prescription and progress were done carefully and individualized, primarily
determined in accordance with the pain level and respecting it. To reduce pain caused by
excessive body load, the exercises were mostly done in sitting position. In addition, the
cuff weight used allowed small increases of 250g. Therefore, an improvement with group

effect on lower limb functional strength was expected.

The improvement on the performance of 6 MWT represents a better capacity to
walk, but did not represent a clinical improvement [189]. The literature reinforces the
importance of aerobic activity for KOA patient [100, 124, 190]. Nevertheless, the
PLE’NO’s exercise component did not have the purpose to improve aerobic capacity; the
main purpose was to develop functional lower limb strength. Consequently, the
improvement on performance of 6 MWT is related with PLE?NO’s self-management
component, which encouraged subjects to do more physical activity and exercise during
the days that they did not have classes; this effect was observed previously [191, 192].
One of the tools used on the self-management program was the action plan. All
participants on the intervention group should do one individualized action plan for a
week, and most of them chose the walking activity. It is the easiest activity to do without
accompaniment; it is cheaper and has no necessity of any special material, this way it is
the first option when people are encouraged to do more physical activity. In addition, a
significant improvement on the physical activity level, mainly in walking activity
(assessed by the questionnaire [PAQ) on the intervention group was observed. Therefore,
this improvement on physical activity level might explain the improvement on the

performance of 6MWT, as showed on Chmelo’s study [123].
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The improvement achieved on the balance variable was important, since KOA
individuals have impaired static and dynamic balance that may result in falls, and elderly
had more predisposition to fall due to sarcopenia [193]. PLE?NO's intervention worked

exhaustively the static balance outcome, on every session, before the strength component.

It is important to emphasize that an improvement on flexibility of the lower limb
did not occur. A possible explanation is that flexibility exercises were always done at end
of the session, and participants demonstrated tiredness; thus, the performance was not as
expected. For future studies, we advise to alternate the order between balance exercise
and flexibility exercise. In addition, the PLE?NO’s sample was obese (32 Kg/m?) and
even the abdominal circumference that was not assessed, could compromise trunk flexion

and interfere with the test performance.

No improvement was found on the performance of 6 meters test and Timed “up-
and-go” test, probably because participants, even with pain, wanted to show that they
were capable of it, therefore bearing pain for a short period of time (6m=1.6+0.4s;
TUG=6.8+1.7s). Additionally, because the PLE?NO’s exercise intervention did not focus
on gait speed and agility, due to the small area where the sessions took place. Both are
important physical function components for KOA subjects. In addition, gait speed can be

used as an algorithm to sarcopenia assessment, which is a feature of KOA elderlies.

8.3 Limitation

This thesis has some limitations that must be mentioned for a better understanding

of all the findings and to help future studies.

First, an instrument to assess the mental and cognitive condition was not used (such
as the Mini Mental Exam). This fact would have helped to get a better understanding of
PLE*NO’s sample and to provide personalized strategies of assistance, especially on the

self-management component.

Second, PLE*NO's control group also received an intervention, three educational
meetings, three telephone calls and a book. This book contained exercise illustrations and
participants were encouraged to do the exercises at home. This fact could prejudice the
analysis of group effect, especially in several physical tests where no difference between

groups were found.
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Third, in the screening was not controlled the stages of behavior change concerning
exercise practice. Participants could had different options regarding each stage and this
could interfere in the exercise adherence (e.g. in a precontemplation stage individuals

should not start with practice, but should receive first counselling for exercise).

8.4 Practical implications and future directions

In this section, the practical findings derived from all research articles are

summarized.

The PLE°NO’s self-management and exercise program provides a good
contribution to the non-pharmacological KOA management field (regarding self-
management and exercise approaches). It is a program designed in accordance with
international recommendations. In addition, it uses inexpensive materials, it is close to
the participants, allowing broad distribution in community settings. As demonstrated, this
intervention increases self-efficacy, self-management behaviors and physical activity
levels. Furthermore, it is an effective intervention to improve physical fitness outcomes
(lower limb functional strength, aerobic capacity, flexibility and balance). An important
contribution to this success is that the exercise intervention is combined with a self-

management component. Both can guarantee better outcomes for KOA elderly subjects.

Self-efficacy is a key construct on health behavior change, and PLE?NO’s program
was effective to increase this variable. It is important to reinforce that the self-

management program should be based on self-efficacy theory.
In this sense, we suggest that future studies:

e Assess the barriers to exercise adherence;

e Include a cognitive assessment in the screening;

e Include in the assessment a question concerning the use of exercise/physical
activity as a tool to manage symptom;

e Include an assessment for exercise self-efficacy;

e Give more time for the self-management component (45 minutes), taking more
time to explain the self-management skills and tools;

e To reproduce this study with a larger sample, in health centers and with a longer

follow-up (12 month);
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e Analyze the effect of self-efficacy as a mediator for other evaluated outcomes.
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Appendix 1: Assessment List of the PLE>NO program






Assessment/Tests Pre-
screening

Baseline

3
month

6
month

Radiology
Knee X-ray X

Questionnaires

PLENO's eligibility questionnaire X
Knee Injury and Osteoarthritis Outcome Score
(KOOS)

Self-efficacy for managing Chronic Disease 6-Item
Scale

Cognitive Symptom Management and
Communication with Physicians

Euroquol five dimensions five level

(EuroQol -EQ-5D-5L)

International Physical Activity Questionnaire (IPAQ)
Brief COPE

Patient’s Global Impression of Change (PGIC)

oo T o T T

e T ol o T

e T o o T

Physical Function

Six-Minute Walking Test (6 MWT)
Five-Repetition Sit to Stand Test (FRSTST)
Timed “Up-and-Go” test (TUG)

Back Scratch Test (BST)

Chair Sit and Reach (CRS)

6-Meter Test

Standing Balance

Hand grip test

e el a o RaRe

R R o R Rl

PR K R X KX
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Appendix 2: Informed consent






Pl tames ek s ez

INFORMAGAO E CONSENTIMENTO INFORMADO

Estd a ser convidado (a) a participar num projecto de investigacdo que pretende estudar os
efeitos de um programa de intervencdo na Osteoartrose do Joelho. A sele¢do para a participacdo
baseia-se nos critérios de elegibilidade do estudo (idade acima de 60 anos, OA unilateral ou bi
do joelho diagnosticada por médicos reumatologistas, de acordo com os critérios clinicos e
radiolégicos do Colégio Americano de Reumatologia, ndo estar envolvido em outro programa
de intervencdo (exercicio, educacional ou fisioterapia), ter locomocao independente, ndo fazer
uso de suplementacdo sulfato de condroitina e/ou glucosamina nos ultimos 3 meses, n3o ter
feito aplicagdes (injecgdes) de corticdides ou acido hialurdnico nos ultimos 6 meses.

No caso de confirmacdo de diagndstico, o participante compromete-se através deste
documento a continuar a sua participacdo no estudo. A aceita¢do na participacdo deste projecto
implica um compromisso mutuo no cumprimento dos seguintes aspectos:

1. Como participante sera integrado aleatoriamente num dos dois grupos:

e Grupo 1: serd submetido a um programa de Educacdo e de Exercicio durante
trés meses, duas vezes por semana, num dos locais: Universidade Sénior de
Carnaxide, Junta de Freguesia de Linda a Velha, Universidade Sénior Nova Atena
e Assembleia de Deus de Algés. Poderd escolher o local consoante a sua
conveniéncia. E receberd o suplemento de Sulfato de Condroitina e
Glucosamina para tomar duas vezes ao dia.

e Grupo 2: Receberd uma brochura com recomendacdes educacionais e de
Exercicio para serem seguidas individualmente, e ainda, o suplemento de
Sulfato de Condroitina e Glucosamina para tomar duas vezes ao dia.

2. Todos os participantes terdo de realizar testes de aptid3o fisica e do estado de saude
em geral, em trés momentos distintos, antes do inicio do programa (Janeiro), no final
do programa (Abril), e trés meses apds o final (Julho). As avaliagGes serdo sempre na
Faculdade de Motricidade Humana e a deslocag¢do serd da responsabilidade do
participante. Todos os testes serdo realizados por profissionais especializados e de
acordo com as normas cientificas.

3. Os custos do programa, dos testes e do seguro de acidentes pessoais serao suportados
pelo projecto.

4. O programa nao possui riscos associados, além dos ja conhecidos riscos de qualquer
pratica de exercicio fisico, contudo é provavel que apds a atividade possa sentir um
aumento da dor, sendo considerado aceitavel um aumento da dor até o nivel 5 numa
escala numérica da dor (0 = sem dor, 10 = dor insuportavel).

O uso da suplementacdo devera ser feito somente se ndo possuir alergia a qualquer um
dos componentes constituintes, nomeadamente a glucosamina, a condroitina, o acido
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hialurdnico, e o extracto de harpagophytum. Nao deve-se ultrapassar as quantidades
didrias recomendadas. Este suplemento alimentar ndo deve ser utilizado como
substituto de um regime alimentar variado e equilibrado. Recomenda-se precaugao no
caso da toma de varfarina ou no caso de doencas gastrintestinais (Ulcera gastrica ou
duodenal). N3o esta recomendado no caso de hipersensibilidade ou alergia a
crustaceos. No caso de alguma reaccdo adversa deverd suspender a toma do
suplemento e contactar o responsdvel do programa.

5. Ainformacdo obtida neste estudo é confidencial e ndo serd revelada a pessoa alguma
sem o seu consentimento prévio, excepto a equipa responsavel e pelo estudo.

6. A equipa do PLENO compromete-se a entregar a cada participante um relatdrio geral
com a informacdo da aptidao fisica antes e apds o periodo de intervencgao.

Em caso de duvida ou de necessidade de informacdo adicionais poderd contactar a
equipa do Projecto PLENO a partir do telefone 915356604.

A sua colaboragdo é imprescindivel para o aprofundamento
do conhecimento nesta area.
Obrigada pela disponibilidade.

Assinatura do Consentimento Informado, Livre e Esclarecido

Li (ou alguém leu para mim) o presente documento e estou consciente do que esperar quanto
a minha participagdo no estudo. Tive a oportunidade de colocar todas as questdes e as respostas
esclareceram todas as minhas duvidas. Assim, aceito voluntariamente participar neste estudo.

Nome do participante

Assinatura Data

Investigador/Equipa de Investiga¢do
Os aspectos mais importantes deste estudo foram explicados ao participante ou ao seu

representante, antes de solicitar a sua assinatura. Ser-lhe-d entregue uma cdpia deste
documento

Priscila Ellen Pinto Marconcin (Responsavel do estudo)
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Appendix 3: PLE2NO’s eligibility questionnaire






Local: Cddigo EL Cddigo Final
CRITERIOS DE ELEGIBILIDADE

PLENO

P htame vk s e

Nome Completo:

E-mail: Telefone:
Morada:

Localidade: Codigo Postal:
Sexo: Idade:

Data de Nascimento:

Assinale com um “X” a resposta “Sim”, “N&o” ou “Nao Sei”:

Sim

Nao

Nao Sei

1. Algum médico ja lhe diagnosticou Osteoartrose no(s) joelho(s)?

2. Costuma ter dor num ou nos dois joelhos?

3. Se sim, a sua dor ¢ pior de noite?

4. Sentiu no ultimo més, rigidez no(s) joelho(s) de manha ao acordar com

duragdo inferior a 30 min? (Rigidez ¢ uma sensagdo de dificuldade em iniciar o
movimento (sensagdo de articulagdo presa).

5. Costuma ouvir o(s) joelho(s) ranger, crepitar ou a fazer estalos quando se
movimenta?

6. Costuma ter o(s) joelho(s) inchado(s)?

7. Acha que tem o(s) joelho(s) deformados?

8. Esté a frequentar algum programa supervisionado de exercicios ou
sessoes de fisioterapia?

9. Consegue andar de forma independente? (Andar sem usar bengala ou canidianas
(muletas))

10. Possui outra doenga (cardiovascular, respiratoria, musculo-
esquelética/reumatica, cancro, hepatica ou gastrointestinal) que o(a)
impeca de realizar atividade fisica? Se sim, quais:

11. Teve alguma lesdo ou realizou alguma cirurgia ao joelho?

12.Tomou algum medicamento com sulfato de condroitina e/ou sulfato de
glucosamina nos ultimos 3 meses?

13. Tomou inje¢des de corticoides (IM ou intra ou periarticular) ou acido
hialurénico (intraarticular=viscosuplementacéo) nos ultimos 6 meses?

14. Tem alergia a crustaceos? (Exemplos de crusticeos também designados "marisco":
camardes, caranguejos, lagostins, etc.)

15. Tem radiografia(s) do(s) joelho(s)?

16.Tem disponibilidade e interesse em participar num programa
educacional e/ou de exercicio fisico para a OA do joelho(s)?

17. Sabe ler, escrever ¢ compreende o que 16?

Caso venha participar do programa, quais os melhores dias e horarios para si?
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Appendix 4: Exercise Program, strength progression
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Appendix 5: Knee Injury and Osteoarthritis Outcome Score (KOOS)






QUESTIONARIO KOOS SOBRE O JOELHO

Data: / / Cédigo:

Nome:

INSTRUCOES: Este questionario pretende saber como vé o seu joelho. Esta
informacao dar-nos-a dados sobre como se sente em relagdo ao joelho e até
que ponto é que é capaz de desempenhar as suas actividades normais.

Responda a cada uma das perguntas marcando o quadrado adequado, apenas
um quadrado para cada pergunta. Se ndo tiver a certeza sobre a resposta a

escolher, por favor escolha a que achar melhor.

Sintomas
Estas perguntas devem ser respondidas tendo em conta os sintomas no seu

joelho durante a ultima semana.

S1. Tem tido o joelho inchado?

Nunca Raramente As vezes Frequentemente Sempre
O O O O O
S2. Tem sentido ranger. ouvido um estalo ou qualquer outro som quando mexe o
joelho?
Nunca Raramente As vezes Frequentemente Sempre
O O O O O
S3. Tem sentido o joelho preso ou bloqueado quando se mexe?
Nunca Raramente As vezes Frequentemente Sempre
O O O O O
S4. Tem conseguido esticar o joelho completamente?
Sempre Frequentemente As vezes Raramente Nunca
O O O O O
SS. Tem conseguido dobrar o joelho completamente?
Sempre Frequentemente As vezes Raramente Nunca
O O O O O
Rigidez

As perguntas que se seguem dizem respeito ao grau de rigidez no joelho que
teve na ultima semana. Rigidez é uma sensac¢do de dificuldade ou lentidao a

mexer o seu joelho.

S6. Até que ponto sente rigidez no joelho logo apés acordar de manha?

Nada Pouco Moderadamente Muito Muitissimo
O O O O O
S7. Até que ponto sente rigidez no joelho depois de se sentar. deitar ou descansar ao fim
do dia?
Nada Pouco Moderadamente Muito Muitissimo
O O O O O

© 1998 KOOS Knee injury and Osteoarthritis Outcome Score, English version LK1.0
®© 2008 Versao portuguesa. Centro de Estudos e Investigacdo em Saude da Universidade de Coimbra
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P1. Com que frequéncia tem dores no joelho?
Nunca Uma vez por més Uma vez por semana Todos os dias Sempre

O O O O O

Que intensidade de dor no joelho é que teve durante a ultima semana nas
seguintes actividades?

P2. Rodar/virar-se/torcer sobre o joelho

Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P3. Esticar o joelho completamente
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P4. Dobrar o joelho completamente
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P5. Andar sobre uma superficie plana
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P6. Subir ou descer escadas
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P7. A noite. na cama
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P8. Estar sentado/a ou deitado/a
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
P9. Estar de pé
Nenhuma Pouca Moderada Muita Muitissima
O O O O O

Actividades da vida diaria

As perguntas que se seguem dizem respeito a sua funcao fisica. Por fun¢ao
fisica referimo-nos a sua capacidade de se deslocar e de cuidar de si. Para
cada uma das actividades seguintes, indique o grau de dificuldade que sentiu
na ultima semana por causa do seu joelho.

Al. Descer escadas

Nenhuma Pouca Moderada Muita Muitissima
O O O O O
A2. Subir escadas
Nenhuma Pouca Moderada Muita Muitissima
O O O O O

© 1998 KOOS Knee injury and Osteoarthritis Outcome Score, English version LK1.0
®© 2008 Versao portuguesa. Centro de Estudos e Investigacdo em Saude da Universidade de Coimbra
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3

Para cada uma das seguintes actividades indique, por favor, o grau de

dificuldade que teve na ultima semana devido ao seu joelho.

A3. Levantar-se a partir da posicdo de sentado/a

Nenhuma Pouca Moderada Muita
O O O O
A4. Manter-se de pé
Nenhuma Pouca Moderada Muita
O O O O
AS5. Dobrar-se para baixo/apanhar um objecto
Nenhuma Pouca Moderada Muita
O O O O
A6. Andar numa superficie plana
Nenhuma Pouca Moderada Muita
O O O O
A7. Entrar ou sair do carro
Nenhuma Pouca Moderada Muita
O O O O
AS. Ir as compras
Nenhuma Pouca Moderada Muita
O O O O
A9. Calcar meias/collants
Nenhuma Pouca Moderada Muita
O O O O
A10. Levantar-se da cama
Nenhuma Pouca Moderada Muita
O O O O
A1ll. Descalcar meias/collants
Nenhuma Pouca Moderada Muita
O O O O
A12. Estar deitado/a na cama (virar-se, manter a posicdo do joelho)
Nenhuma Pouca Moderada Muita
O O O O
A13. Entrar/sair da banheira
Nenhuma Pouca Moderada Muita
O O O O
Al4. Estar sentado/a
Nenhuma Pouca Moderada Muita
O O O O
AlS. Sentar-se ou levantar-se da sanita
Nenhuma Pouca Moderada Muita
O O O O

© 1998 KOOS Knee injury and Osteoarthritis Outcome Score, English version LK1.0
© 2008 Versao portuguesa. Centro de Estudos e Investigacdo em Saude da Universidade de Coimbra
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4

Para cada uma das actividades seguintes, indique o grau de dificuldade que
sentiu na ultima semana por causa do seu joelho.

A16. Tarefas domésticas pesadas (ex.: pegar em caixas pesadas. esfregar o chdo. etc.)

Nenhuma Pouca Moderada Muita Muitissima
O (| O O O
A17. Tarefas domésticas leves (ex.: cozinhar. limpar o pé. etc.)
Nenhuma Pouca Moderada Muita Muitissima
O O O O O

Actividades desportivas e de lazer

As perguntas que se seguem dizem respeito a sua funcao fisica, estando
activo/a a um nivel mais elevado. As perguntas devem ser respondidas tendo
em conta o grau de dificuldade que teve durante a ultima semana por causa
do seu joelho.

SP1. Por-se de cocoras

Nenhuma Pouca Moderada Muita Muitissima
O O O O O
SP2. Correr
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
SP3. Saltar
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
SP4. Rodar/virar-se/torcer sobre o joelho afectado
Nenhuma Pouca Moderada Muita Muitissima
O O O O O
SP5. Ajoelhar
Nenhuma Pouca Moderada Muita Muitissima
O O (| O O

Qualidade de Vida

Q1. Com que frequéncia € que tem consciéncia do problema que tem no joelho?

Nunca Uma vez por més Uma vez por semana Todos os dias Constantemente
O O O O O
Q2. Modificou o seu estilo de vida para evitar actividades que poderiam afectar o
joelho?
De modo algum Um pouco Moderadamente Muito Completamente
O O O a O
Q3. Até que ponto é que a falta de confianca no joelho o/a incomoda?
Nada Um pouco Moderadamente Muito Muitissimo
O O O a O
Q4. Em geral. o joelho causa-lhe muitos problemas?
Nenhuns Poucos Alguns Muitos Muitissimos
O O O O O

Obrigado por ter respondido a todas as perguntas do questionario.

© 1998 KOOS Knee injury and Osteoarthritis Outcome Score, English version LK1.0
© 2008 Versao portuguesa. Centro de Estudos e Investigacdo em Saude da Universidade de Coimbra
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Appendix 6: Self-efficacy for Managing Chronic Disease 6-Item Scale






Escala de 6-itens de Autoeficacia na Gestdo de Doengas

Cronicas

Gostariamos de saber quao confiante esta em realizar certas atividades. Para cada uma das
seguintes perguntas, por favor, escolha o nimero que corresponde ao nivel de confianca com
que consegue fazer as tarefas regularmente, no presente momento.

1. Qudo confiante esta em
conseguir que o cansago
causado pela sua doenga
nao interfira nas coisas que
quer fazer?

Nada
confiante

2. Quao confiante esta em
conseguir que o
desconforto fisico ou a dor
da sua doeng¢a ndo
interfiram nas coisas que
quer fazer?

Nada
confiante

3. Quao confiante esta em
conseguir que o sofrimento
emocional causado pela
sua doenga ndo interfira
nas coisas que quer fazer?

Nada
confiante

4. Quao confiante esta em
conseguir que quaisquer
outros sintomas ou
problemas de satide nao
interfiram nas coisas que
quer fazer?

Nada
confiante

5.Quado confiante estd em
conseguir fazer as
diferentes tarefas e
atividades necessdrias para
gerir o seu problema de
saude, de forma a diminuir
a necessidade de ir ao
médico?

Nada
confiante

6.Quao confiante esta em
fazer outras coisas, além
de tomar a medicacao,
para diminuir a forma
como a doencga afeta o seu
dia-a-dia?

Nada
confiante

N R Y A A B
2 3 45 6 7 8 9 10

Totalmente
confiante

Totalmente
confiante

Totalmente
confiante

Totalmente
confiante

Totalmente
confiante

Totalmente
confiante

CHRONIC DISEASE SELF-MANAGEMENT PROGRAM - QUESTIONNAIRE CODE BOOK, STANDFORD UNIVERSITY (2007)
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Appendix 7: Cognitive Symptom Management and Communication
with Physicians






Comportamento de Auto-Gestdo

Comunicag¢do com o médico

Quando vai ao médico, quantas vezes (por favor, coloque um circulo a volta do nimero, para
cada questdo):

Nunca Quase Algumas Frequentemente Quase  Sempre
nunca vezes sempre
1. Prepara uma lista de perguntas
para o seu médico.........cceeununen.
0 1 2 3 4 5
|
2. Coloca perguntas sobre algo que
quer saber ou ndo entende sobre
seu tratamento.......ccceeeveerveeennne.
0 1 2 3 4 5
|

3. Conversa sobre algum problema
pessoal que possa estar
relacionado com a sua

Gestdo Cognitiva de Sintomas

Quando se sente em baixo, com dor ou com sintomas desagradaveis, quantas vezes: (por
favor, coloque um circulo a volta do niimero para cada questdo):

Nunca Raramente Por Frequentemente Quase Sempre

vezes sempre
1. Tenta afastar-se do desconforto e
fingir que este nao faz parte do
SEU COMPO..rriiurieereeeeitreeereeeestneeeans
0 1 2 3 4 5

2. N3o pensa hisso como
desconforto, mas como outra
sensacado, tal como calor,
dormeéncia......ccceeeevveeeeccnnennnnn. 0 1 2 3 4 5

3. Faz jogos mentais ou canta para
manter o desconforto fora do seu

pensamento................. 0 1 2 3 4 5
4. Pratica relaxacdo muscular
PrOZresSiVa......cuecveerveesreeeveennne. 0 1 2 3 4 5

CHRONIC DISEASE SELF-MANAGEMENT PROGRAM - QUESTIONNAIRE CODE BOOK, STANDFORD UNIVERSITY (2007)
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Appendix 8: Euroquol five dimensions five level (EuroQol -EQ-5D-5L)






me PL_t‘N_O

Cadigo ID:

i Questionario de saude
( EQ-5D-5L Versao Portuquesa para Portugal

Por baixo de cada titulo, assinale o quadrado que descreve melhor como a sua salde esta

HOJE.

MOBILIDADE
Nao tenho problemas em andar

Tenho problemas ligeiros em andar

Tenho problemas moderados em andar

Tenho problemas graves em andar

Sou incapaz de andar

00000

CUIDADOS PESSOAIS
Nao tenho problemas em me lavar ou vestir

Tenho problemas ligeiros em me lavar ou vestir

Tenho problemas moderados em me lavar ou vestir

Tenho problemas graves em me lavar ou vestir

Sou incapaz de me lavar ou vestir sozinho/a

00000

ATIVIDADES HABITUAIS (ex. trabalho, estudos, atividades
domésticas, atividades em familia ou de lazer)

N&o tenho problemas em desempenhar as minhas atividades habituais

Tenho problemas ligeiros em desempenhar as minhas atividades habituais

Tenho problemas moderados em desempenhar as minhas atividades habituais

Tenho problemas graves em desempenhar as minhas atividades habituais

Sou incapaz de desempenhar as minhas atividades habituais

DOR/MAL-ESTAR
Nao tenho dores ou mal-estar

Tenho dores ou mal-estar ligeiros

Tenho dores ou mal-estar moderados

Tenho dores ou mal-estar graves

Tenho dores ou mal-estar extremos

ANSIEDADE/DEPRESSAQO
Nao estou ansioso/a ou deprimido/a

Estou ligeiramente ansioso/a ou deprimido/a

Estou moderadamente ansioso/a ou deprimido/a

Estou gravemente ansioso/a ou deprimido/a

Estou extremamente ansioso/a ou deprimido/a

o000 Ogooo OoDo00

Portugal (Portuguese) © 2009 EuroQol Group. EQ-5D™ is a trade mark of the EuroQol Group
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f Cédigo ID: PLENO
A melhor saude
que possa imaginar
e Gostariamos de saber o quanto a sua saude esta boa ou ma
HOJE.

100

95
e A escala estd numerada de 0 a 100.

90
¢ 100 significa a melhor saude que possa imaginar.

0 significa a pior saude que possa imaginar. 85

e Coloque um X na escala de forma a demonstrar como a sua 80

salide se encontra HOJE. -

e Agora, por favor escreva o nimero que assinalou na
70
escala no quadrado abaixo.

65
60

55

A SUA SAUDE HOJE = 50

45

40

35

30

25

20

15

10

|IIII|IIII|I[II|IIII|IIII|IIII|IIII|l||I|IIII|IIII|IIII|IIII|Ill||IIII|IIII|I[II|IIII|II|]|IIII|]]II|

|lllllllll|lllllllll|lllllllllllIlllllll|lllllllll|lllI|llll|||l|lll|[|llll||||l|lll||llll|l|l||llll|

A pior saude que
possa imaginar

Portugal (Portuguese) © 2009 EuroQol Group. EQ-5D™ s a trade mark of the EuroQol Group
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Appendix 9: International Physical Activity Questionnaire (IPAQ)






I PAQ QUESTIONARIO INTERNACIONAL DE AVALIACAO DA ACTIVIDADE FiSICA - Versdo Portuguesa Curta

Este questionario inclui questdes sobre a actividade fisica que realiza habitualmente para se deslocar de um lado para
outro, no trabalho, nas actividades domésticas (femininas ou masculinas), na jardinagem e nas actividades que efectua
no seu tempo livre para entretenimento, exercicio ou desporto. As questdes referem-se a actividade fisica que realiza
numa semana normal, ¢ ndo em dias excepcionais, como por exemplo, no dia em que fez a mudanca da casa.

Por favor responda a todas as questdes mesmo que ndo se considere uma pessoa activa.

Ao responder as seguintes questdes considere o seguinte:

Actividade fisica vigorosa refere-se a actividades que requerem muito esforgo fisico e a respiragdo fica muito mais
intensa que o normal.

Actividade fisica moderada refere-se a actividades que requerem esforgo fisico moderado e a respiragdo fica um
pouco mais intensa que o normal.

Ao responder as questdes considere apenas as actividades fisicas que realize durante pelo menos 10 minutos seguidos.

1a Durante a ultima semana, quantos dias fez actividade fisica vigorosa como levantar e/ou transportar objectos
pesados, cavar, realizar ginastica aerdbica, correr, nadar, jogar futebol ou andar de bicicleta a uma velocidade
acelerada?

dias por semana

Nenhum (passe para a questdo 2a)
1b Quanto tempo, no total, despendeu num desses dias, a realizar actividade fisica vigorosa?

horas minutos

2a Durante a Ultima semana, quantos dias fez actividade fisica moderada como levantar e/ou transportar objectos
leves, andar de bicicleta a uma velocidade moderada, actividades domésticas (ex: esfregar, aspirar), cuidar do jardim,
fazer trabalhos de carpintaria, jogar ténis de mesa? N3o inclua o andar/caminhar.

dias por semana

Nenhum (passe para a questdo 3a)
2b Quanto tempo, no total, despendeu num desses dias, a realizar actividade fisica moderada?

horas minutos

3a Durante a Ultima semana, quantos dias andou/caminhou durante pelo menos 10 minutos seguidos? Inclua
caminhadas para o trabalho e para casa, para se deslocar de um lado para outro e qualquer outra caminhada que
possa fazer somente para recreagao, desporto ou lazer.
dias por semana
Nenhum (passe para a questdo 4a)
3b Quanto tempo, no total, despendeu num desses dias a andar/caminhar?
horas minutos
3c A que ritmo costuma caminhar?
Vigoroso, que toma a sua respiragao muito mais intensa que o normal;
Moderado, que toma a sua respiragdo um pouco mais intensa que o normal;
Lento, que ndo causa qualquer alteragdo na sua respiragdo.

As ultimas questdes referem-se ao tempo que estd sentado diariamente no trabalho, em casa, no percurso para o
trabalho e durante os tempos livres. Estas questdes incluem por exemplo o tempo em que estd sentado a mesa ou a
secretdria, a visitar amigos, a ler ou sentado/deitado a ver televisio.

4a Quanto tempo, no total, passou sentado(a) durante um dos dias de semana (segunda-feira a sexta-feira)?
horas minutos

4b Quanto tempo, no total, passou sentado(a) durante um dos dias de fim-de-semana (sabado ou domingo)?
horas minutos

IPAQ - VERSAO PORTUGUESA (CURTA) — ADAPTADO DE MIL-HOMENS, J (2004)
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Appendix 10: Brief COPE






Brief COPE Nunca Raramente Fago isso Faco
fago fago isso algumas sempre
isso vezes isso

1.1. Concentro os meus esforgos para fazer alguma coisa O O O O
que me permita enfrentar a situagdo

1.2. Tomo medidas para tentar melhorar a minha situagao O O O O
(desempenho)

2.1. Tento encontrar uma estratégia que me ajude no que O O O O
tenho que fazer

2.2. Penso muito sobre a melhor forma de lidar com a O O O O
situagdo

3.1. Pego conselhos e ajuda a outras pessoas para enfrentar O O O O
melhor a situagdo

3.2. Pego conselhos e ajuda a pessoas que passaram pelo O O O O
mesmo

4.1. Procuro apoio emocional de alguém (familia, amigos) O O O O
4.2. Procuro o conforto e compreensdo de alguém O O O O
5.1. Tento encontrar conforto na minha religido ou crenca O O O O
espiritual

5.2. Rezo ou medito O O O O
6.1. Tento analisar a situagdo de maneira diferente, de O O O O
forma a torna-la mais positiva

6.2. Procuro algo positivo em tudo o que esta a acontecer O O O O
7.1. Faco criticas a mim proprio O O O O
7.2. Culpo-me pelo que esta a acontecer O O O O
8.1. Tento aceitar as coisas tal como estdo a acontecer O O O O
8.2. Tento aprender a viver com a situagdo O O O O
9.1. Fico aborrecido e expresso os meus sentimentos O O O O
(emogdes)

9.2. Sinto e expresso 0s meus sentimentos de O O O O
aborrecimento

10.1. Tenho dito para mim préprio(a): “isto ndo é verdade” O O O O
10.2. Recuso-me a acreditar que isto esteja a acontecer O O O O
desta forma comigo

11.1. Refugio-me noutras actividades para me abstrair da O O O O
situagdo

11.2. Fago outras coisas para pensar menos na situagao, tal O O O O
como ir ao cinema, ver TV, ler, sonhar, ou ir as compras

12.1. Desisto de me esforgar para obter o que quero O O O O
12.2. Simplesmente desisto de tentar atingir o meu O O O O
objectivo

13.1. Refugio-me no alcool ou noutras drogas (comprimidos, | O O O O
etc.) para me sentir melhor

13.2. Uso alcool ou outras drogas (comprimidos) para me O O O O
ajudar a ultrapassar os problemas

14.1. Enfrento a situagdo levando-a para a brincadeira O O O O
14.2. Enfrento a situagdo com sentido de humor O O O O

Pais Ribeiro, 2004
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Appendix 11: Patient’s Global Impression of Change (PGIC)






Escala de Percepgao Global de Mudanga (PGIC versao Portuguesa)

Nome: ID:

Desde o inicio do tratamento nesta instituicdo, como é que descreve a mudanga (se houve) nas
LIMITACOES DE ACTIVIDADES, SINTOMAS, EMOCOES E QUALIDADE DE VIDA no seu global, em
relacdo a sua dor (seleccione UMA opgéo):

Sem alteragdes (ou a condigio piorou)

-

Quase na mesma, sem qualquer alteragao visivel

Ligeiramente melhor, mas, sem mudangas consideraveis

Com algumas melhorias, mas a mudanga nao representou qualquer diferenga real
Moderadamente melhor, com mudanca ligeira mas significativa

Melhor, e com melhorias que fizeram uma diferenga real e Uil

Oo0o0ooo0oao
~N O o s w N

Muito melhor, e com uma melhoria consideravel que fez toda a diferenga

Adaptado e Validado por: Domingues, L. & Cruz, E. (2011)
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Appendix 12: PLE2NO’s sample individual physical report






Nome:
Data:

Relatdrio Individual da Aptidao Fisica

PL=

%

NO

Idade:

Como esta:

@ Normal ou acima do normal

® Abaixo do normal

indice de Massa Corporal

(Peso/estatura?)
Olkg/ m?

Avaliagao

Como esta:

Baixo Peso Peso Normal Pré-obesidade
<19 19a24,9 25,0 a 29,9
Obesidade
Grau | Grau ll Grau lll
30,0 a 34,9 35,0 a 39,9 >40

6 Metros marcha - Avalia a velocidade da marcha

”n M - ~
—92 . Avaliagdo

m/s

Como esta:

© 06

Valores de referéncia

Normal ou acima: Mais que 1 m/s

Ir e vir 3 metros - Avalia a agilidade e o equilibrio dinamico

Avaliagao

Inicial S

Como esta:

© B

Valores de referéncia
Faixa etaria 60-69 70-79 80-99
Homens 8,1 9,2 11,3
Mulheres 8,1 9,2 11,3

Senta e alcanga - Avalia a flexibilidade dos membros inferiores

Avaliagao Inicial
Membro Como esta:
Menos dor cm ©B
Mais dor cm © e
Valores de referéncia
Faixa etdria Homens Mulheres

60-74 20 >0
75-84 >0 >0
+85 20 >0
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Alcangar atras das costas - Avalia a flexibilidade dos membros superiores

\ o "‘ Avaliagio Inicial
, 3 Membro Como esta:
= o\ Direito cm ©B
Esquerdo cm ©B
Valores de referéncia
Faixa etdria Homens Mulheres
60-74 >0 >0
75-84 20 20
+85 20 20

6 Minutos marcha — Avalia capacidade aerdbia

Fa o] Avaliacdo

,' " Como esta:

J‘ Inicial 549 m ©6

Valores de referéncia
Faixa etdria Homens Mulheres

60-69 572 538
70-79 527 471
80-89 417 392

Preensdao manual - Avalia a forca da m3o

Avaliagdo
33 kg

Como esta: Valores de referéncia
©B Homens >30
Mulheres >25

Valores inferiores aos de referéncia sdo indicativos de sarcopénia (perda de forga e massa muscular).

Levantar e sentar da cadeira (5x) — Avalia a forca dos membros inferiores

~

A

Avaliagao

13,02 s

Como esta: Valores de referéncia
©B Homens Entre 9 e 16,5 segundos
Mulheres Entre 9 e 16,5 segundos

Equilibrio sobre um pé - Avalia a capacidade para manter o equilibrio sobre um apoio

Avaliagao
Membro Como esta:
Direito ©B
Esquerdo OB

Valores de referéncia




®o- Incapaz de manter a posic&o, ou necessita de ajuda para prevenir a queda.

A1- Capaz de elevar o membro inferior sem ajuda, mas incapaz de manter a posi¢gao mais
de 5 segundos.

©2- Capaz de elevar o membro inferior sem ajuda e de manter a posicao mais de 5 mas
menos de 12 segundos.

©3- Capaz de elevar o membro inferior sem ajuda e de manter a posicao mais de 12 mas
menos de 20 segundos.

©a- Capaz de elevar o membro inferior sem ajuda e de manter a posigao durante 20
segundos.
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