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Abstract.
Background Knee Osteoarthritis (OA) causes significant chronic pain and diffi-
culty in daily activities because it affects locomotive function, a simple test to
assess functional mobility can be performed with timed up and go (TUG) test.
Severity of knee OA on general radiographs was assessed by Kellgren-Lawrence
criteria. Imbalance and instability of gait causes physical limitations to disability
which affects the patient’s quality of life. Based on these, a study was conducted
to assess the strength of the relationship between physical activity function and
severity of knee OA that affects the patient’s quality of life. Method: Using obser-
vational analytic with cross sectional design, a total of 100 respondents were
obtained by consecutive sampling method at RSUDH. Abdul Manap, Jambi City.
Data obtained from interviews and observations of TUG test. Results: Spearman’s
analysis performed there was a significant correlation between grade of OA knee
and the patient’s quality of life (p = 0.000, r = -0.428) and a significant correla-
tion between TUG test and the patients’ quality of life (p = 0.000, r = -0.649).
Conclusion: The more severe grade of knee OA and longer time of TUG test were
moderately correlated with a decrease in the patient’s quality of life.
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1 Introduction

Osteoarthritis (OA) is the most common form of arthritis and endemic worldwide. Knee
and hip OA is usually more common because it becomes the joints most involved in
bearing heavy loadswith increasing activity [1, 2]. KneeOA causes a complex peripheral
joint disorder with multiple risk factors resulting in progressive pain, loss of function,
and stiffness and often affects about 25% of adults and over 50 years of age [3]. By 2040,
it is estimated that 78.4 million (25.9% of the total projected adult population) people
aged 18 years and over will be diagnosed with arthritis, most of whom will develop OA
[4]. Based on the 2018 National Riskesdas report, OA or arthritis is a common joint
disease in Indonesia with a percentage of around 73% [5].
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The prevalence of osteoarthritis increases because of the risk factors that play a role,
namely age 50 years and over, women, especially have menopause, obesity and joint
injury [6].

Osteoarthritis patients have typical clinical symptoms, such as severe joint pain,
stiffness, swelling and joint instability, muscle weakness, and a significant decrease in
range of motion (ROM), causing a decrease in patient productivity and quality of life as
well as an increase in the socioeconomic burden for patients and society [2, 7].

The diagnosis of kneeOA is generally based on the clinical and radiographic features
of the patient. According to the recommendations of the European League Against
Rheumatism, radiographs are often used as the gold standard for the assessment of
knee with clinical evidence of OA and the Kellgren-Lawrence criteria have been used
generally to assess the grade of knee OA [8].

The presence of knee pain, decreased functional mobility, stiffness and decreased
quadriceps strength have been associated with knee OA and can lead to physical dis-
ability. In optimizing the patient’s functional mobility to perform activities of daily
living, a valid and reliable tool is needed to assess the patient’s functional mobility at the
beginning and after the intervention [9]. Assessment of functional mobility of knee OA
patients can be done in two ways, namely using a questionnaire and observing. Obser-
vational measures that focus on assessing physical function are important in assessing
the patient’s ability to perform both single and multiple tasks [10, 11]. Osteoarthri-
tis Research Society International (OARSI) recommends performance-based physical
function tests in individuals diagnosed with hip or knee OA, one of which is the Timed
Up and Go (TUG) test [12].

The TUG test is a reliable and adequate observational test in clinical use to assess
the risk of falls and the development of disability in individuals with knee OA [9, 12]. In
a previous study that assessed the risk of falls in patients with knee OA using the TUG
test, it was reported that younger OA patients underwent significantly better TUG tests
than older patients but there was no comparison with radiological grades of knee OA
[9].

The experience of pain that interferes with functional activities can also affect phys-
ical and mental health, social relationships, and interactions with family, work envi-
ronment, and society. This problem can have an impact on decreasing productivity and
ultimately affecting the quality of life of patients with OA [13]. The Short-Form (SF-36)
The Short-Form (SF-36) is a common instrument for measuring the quality of life for
various chronic diseases and is one of the most popular questionnaires for people with
musculoskeletal diseases. This questionnaire measures a person’s health status based
on eight domains, including physical function, role physical, body pain, general health,
vitality, social function, role emotional, and mental health [14]. Assessment of the sever-
ity of knee OA and decreased physical activity function that indirectly affects the quality
of life of OA patients is important to assess to know howmuch they influence each other.

2 Method

The research design used was analytic observational with a cross sectional design. This
study was conducted involving 100 of knee OA patients who came to the Orthopedic
Surgery Polyclinic at H. Abdul Manap Hospital Jambi City in the period June 2021 -
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September 2021. Patients who were used as research subjects with the inclusion criteria
were new and/or old knee OA patients who has been clinically and radiographically
diagnosed with knee OA according to the American College of Rheumatology (ACR),
aged over 50 years and willing to be a research respondent by signing an informed
consent.

Exclusion criteria in this study were knee OA patients who at the time of history and
physical examination had impaired cognitive function such as dementia, neuromuscular
disorders such as Parkinson’s and stroke, uncorrected visual disturbances, history of
diseases such as cardiopulmonary and severe trauma to the head and spine, history of
lower extremity fractures, had undergone total knee arthroplasty and were unable to
communicate and read were excluded from the study. The sampling method used was
consecutive sampling with primary data collected, namely age, sex, weight, height, TUG
test, radiology expertise and quality of life questionnaire. Data in the form of age and
gender were obtained from interviews with patients. Body weight and height were used
to measure the Body Mass Index (BMI) value obtained by dividing the body weight
in kilograms (kg) by the squared height in meters (m). The TUG test was carried out
to measure the time required to complete the test using a stopwatch with the nearest
1/100 s, recorded from the patient starting to stand up from the chair, walking 3 m at a
comfortable and safe pace, turning around, walking back to the chair, and sitting down.
The instructions are to walk at normal speed. Radiology expertise is the result of X-ray
readings made by a radiology specialist. The SF-36 questionnaire regarding the quality
of life was filled in by the respondents.

Radiological evaluation is used to make a diagnosis of knee OA with the most
frequently used radiographic scoring system is Kellgren-Lawrence. The Kellgren-
Lawrence classification system divides knee OA into 5 grades, grade 0 means no radi-
ological changes were found, grade 1 means OA is doubtful, grade 2 means mild OA,
grade 3 means moderate OA and grade 4 means severe OA. Grade 0 is normal, there is
no joint space narrowing and significant changes; Grade 1 is characterized by doubtful
joint space narrowing and possible osteophytic lipping; Grade 2, definite osteophytes
and possible joint space narrowing on anteroposterior load-bearing radiographs;Grade 3,
moderate osteophytes, narrowing of certain joint spaces, multiple sclerosis, and possible
bone deformities; Grade 4, by large osteophytes, marked joint fissures, severe sclerosis,
and definite bone deformity [15].

Descriptive analysis was used to describe the demographic characteristics of the
subject with baseline measurements on primary data that has been collected which will
then be processed usingMicrosoft®Excel 2019 software to be displayed in tabular form.
Then the data was entered and processed with IBM® SPSS® software version 25 for
bivariate analysis using the Spearman Rho correlation test (one of the variables tested
was the ordinal variable), p value < 0.05 was considered statistically significant.

3 Results and Discussion

The results of this study are presented in two forms of data analysis, univariate and
bivariate analysis. The univariate data analysis was about the description of the respon-
dent’s characteristics, the grade of knee OA, the TUG test, and the respondent’s quality
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Table 1. Characteristics of Respondents

Respondents (n = 100) (n) (%) Mean ± Std Minimum-Maximum

Descriptive Statistics

Gender Man
Woman

17
83

17
83

Age 45–55 years old
56–65 years old
> 65 years old

19
48
33

19
48
33

63 ± 7.3 50–82

Body Mass 17.1–18.4
18.5–25.0

1
44

1
44

Index (kg/m2) 25,1–27.0
>27.0
Grade I

15
40
21

15
40
21

26,21 ± 3.96 17,2–38.8

of life-based on the SF-36 questionnaire. Meanwhile, bivariate analysis was conducted
to determine the correlation between the grade of knee OA according to the Kellgren-
Lawrence classification and the quality of life of knee OA patients and the correlation
between the Timed Up and Go (TUG) test and the quality of life of knee OA patients.

Table 1. Found the frequency of female as many as 83 respondents (83%) while
male as many as 17 respondents (17%) from 100 respondents. All respondents are more
than 50 years old with an average age of 63 years, the largest frequency of knee OA
respondents is in the late elderly category (56–65 years) as many as 48 respondents
(48%). The average BMI value was 26.21 ± 3.95, which indicates that most of the
patients in this study were overweight but with the greatest frequency in the normal
BMI category (18.5–25.0) as many as 44 respondents.

In the distribution grade of knee OA, the largest frequency of respondents of knee
OA is in grade II according to the Kellgren-Lawrence classification as many as 47
respondents (47%), while the lowest frequency is respondents in grade IV according to
the Kellgren-Lawrence classification as many as 7 respondents (7%). The distribution
of the TUG test, the largest frequency of OA knee respondents has a travel time of 10.1–
20.0 s (low fall risk) as many as 71 respondents (71%), while the smallest frequency is
respondents who have time of > 30 s (fall risk). High) as many as 6 respondents (6%)
and the average value of the TUG test was 18.30 ± 6 [17].

Distribution of patient’s quality of life found that the frequency of knee OA respon-
dents had a good quality of life greater as many as 54 respondents (54%) compared to
poor quality of life as many as 46 respondents (46%) and obtained a quality of life score
with the largest SF-36 questionnaire reaching 85.83, while the smallest score is 19.86
with a mean value 51.68 ± 13.8.

Table 2. The results of the Spearman correlation test show that there are five domains,
physical function, role physical, general health, social function, and role emotional from
theSF-36questionnairewhich correlatewith the gradeof kneeOAaccording toKellgren-
Lawrence with a negative relationship with The correlation level is moderate-weak, this
indicates that the more severe grade of knee OA according to Kellgren-Lawrence is
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Table 2. Correlation Between K/L Degree and TUG Test with Quality of Life

K/L Grade TUG

SF-36

Physical function −0.468** −0.645**

Role Physical −0.337** −0.393**

Body Pain −0.008 −0.383**

General Health −0.260** −0.370**

Vitality −0.074 −0.210*

Social function −0.216* −0.319**

Role Emotional −0.230* −0.445**

Mental Health −0.062 −0.232*

** p < 0.01, * p < 0.05, K/L: Kellgren-Lawrence, TUG: Timed Up and Go Test, SF-36: Short
Form 36

associated with a decrease in the quality of life of knee OA patients. While the Spearman
correlation test between the TUG test and quality of life showed that all domains of the
SF-36 questionnaire were statistically significant with a negative relationship direction
and a strong-weak correlation level, this indicates that the longer time of the TUG
test is associated with a decrease in quality of life of knee OA patients. The results of
the Spearman correlation test show that there are 5 domains namely physical function,
physical limitations, general health, social function, and the emotional role of.

From the results of the study, it was found that the characteristics of the respondents
included gender, age, and bodymass index (BMI). There is a significant difference in the
proportion of gender frequency distribution where the majority of knee OA patients in
this study were female 83%, compared to men 17%. The results of this study are in line
with and slightly higher percentage compared to the results of research conducted by
Nurhalimah atMitraMedikaClinicCirebon,where the percentage of female respondents
with OA knee is 81.5%, while men are 18.5% of 65 patients16 and the percentage is
slightly lower than the results of a study conducted by Salma et al. et al.-Islam Hospital
Bandung from 85 patients, the percentage of female respondents with knee OA were
87% while male respondents were 13% [17].

Men are less likely to develop OA than women, which makes gender a risk factor
associated with the development of OA. Factors such as the process of patellar cartilage
degradation in women three times faster than men who have a larger patellar volume.16
Narrower femur, thinner patella, larger quadriceps angle and difference in tibial condylus
size make women’s knee anatomy different from men’s, cause different kinematics and
predispose women to bemore likely to develop OA,which ultimately leads to prevalence
higher OA in women [18].

Previous studies have shown that the risk of knee OA in women will increase with
age leading tomenopause, which underlies that hormonal factors, especially a significant
decrease in the hormone estrogen, make an important role in both endogen and exogen
in the process of knee OA.6 Estrogen receptors are not only in joint cartilage but also
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in various periarticular tissues including subchondral bone, synovium, periarticular lig-
aments, and muscles. Therefore, changes in sex hormone concentrations throughout the
menstrual cycle can be large enough to affect collagen metabolism, and may indirectly
affect knee structure and function. Sex hormones also have a pleiotropic effect in bone
metabolism and in maintaining chondrocyte hemostasis. In one study, low estradiol lev-
els were associated with the pathogenesis of OA in postmenopausal women. Increased
levels of IL-1, IL-6, TNF- and other inflammatory factors in serum and synovial fluid
after menopause can increase and worsen the occurrence of osteoarthritis [19].

Age is an important risk factor forOA,OA rarely affects people younger than 40 years
old and more often in people over 60 years old [20]. Knee OA is closely related to age
because radiographic evidence of OA occurs in most people over 65 years of age and in
more than 75% of people over 75 years of age [15]. The results of this study found that
respondents who suffered from knee OA were in the group late elderly (56–65 years)
as much as 48% and the average age is 63 years. Many research results are in line with
the results of this study, such as the research conducted by Jonathan et al. at RSUP Dr.
Hasan Sadikin Bandung where patients suffering from knee OA are often found in the
55–64 year age group [21]. Research by Bimo Sasono et al. in RSUD Dr. Mohamad
Soewandhie, Surabaya, as many as 705 patients were involved. The results showed that
38.8% were aged 61–70 years with an average age of 62 years.6 This is because with
increasing age, the muscles that strengthen joints weaken, there is a degradation of the
cartilage matrix due to the secretion of matrix metalloproteinases by chondrocytes, there
is a decrease in the ability to synthesize and repair the cartilage matrix by chondrocytes
due to decreased secretion of growth factors so that the cartilage will become thinner
and cause osteoarthritis [21].

It is important to remember that joint aging and osteoarthritis are not the same but
the aging process can make the development of OA more likely. Oxidative stress occurs
with aging in the articular cartilage and promotes imbalances in catabolic and anabolic
signaling in the development of OA. IGF-1 (insulin-like growth factor 1) and OP-1
(osteogenic protein 1) are major cartilage growth factors and a decreased response of
articular chondrocytes to IGF-1 and OP-1 results in reduced matrix gene expression and
matrix protein synthesis. This reduced response to growth factors is due to changes in
cell signaling mediated by oxidative stress. Mitochondrial dysfunction resulting from
cellular aging can increase levels of reactive oxygen species (ROS), ROS have nor-
mal physiological functions to regulate cell signaling including IGF-1 signaling but the
increase in ROS that occurs under conditions of oxidative stress inhibits IGF-1-mediated
Akt activation required for chondrocyte synthesis and survival and enhances mitogen-
catabolic activation of the activated protein kinase pathway. Usually, the production of
ROS is offset by the activity of various anti-oxidants. Glutathione is a major intracellu-
lar anti-oxidant but an increase in the relative oxidized amount will reduce glutathione
which is consistent with an increase in age-related ROS. Oxidative inactivation of the
anti- oxidant system allows an increase in intracellular ROS levels leading to impaired
physiological signaling that can have an impact on the development of OA [22].

Most of the knee OA patients who were respondents in this study had a body mass
index (BMI) with an average value of 26.21 ± 3.96 and most of the respondents were
in the obese category. The same thing was also found in research by Ilham et al. and
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Alghadir et al. which showed thatmore than 50%of respondents had aBMI in the obesity
category (25.1–29.9) [9, 23]. However, different results were found in a cross sectional
study by Nurhalimah at Mitra Medika Clinic Cirebon which involved 65 respondents
and Sahrudi et al. at Ana Medika Hospital Bekasi which involved 96 respondents, in the
results of the study most of the respondents had normal BMI [16, 24].

Obesity is a well-known risk factor for the development of OA. The exact mecha-
nism by which obesity increases the risk of OA remains unclear. Several authors have
suggested that an increased risk of OA is associated with an increased joint load. On
the other hand, several studies have shown that a combination of biomechanical and
metabolic factors is responsible for the association between obesity and knee OA. The
results suggest that adipokines play an important role in the pathogenesis of OA but not
yet fully understood [25].

The experience of pain that interferes with functional activities can also affect phys-
ical and mental health, social relationships and interactions with family, work envi-
ronment and society. This problem can have an impact in decreasing productivity and
ultimately affecting the quality of life of people with OA [13]. The results of this study
found that there were 5 domains, physical function, role physical, general health, social
function, and role emotional from the SF-36 questionnaire which correlated with the
grades of knee OA according to Kellgren-Lawrence with a negative relationship direc-
tion with a moderate-weak correlation level but not correlated with the other 3 domains,
body pain, vitality, and mental health. This shows that the more severe grade of knee
OA (grades 1 – 4) is associated with a decrease in the quality of life of knee OA patients,
especially affecting the function of physical activity, social function, emotional role and
general health.

Different things were obtained from the results of research conducted by Fatih et al.
It showed that there were only two domains in the SF-36 questionnaire, physical function
and general health which correlated with radiographs of the degree of OA.26 The results
of this study showed that patients suffering from knee OA on average still had a quality
of life that was said to be good even though the highest number of patients was at the
grade 2 of knee OA.

The presence of knee pain, decreased functional mobility, stiffness and decreased
quadriceps strength have been associatedwith kneeOAand can lead to physical disability
[9]. The limitations of functional mobility experienced by patients with knee OA are
associated with changes in quality of life and function of work capacity. In other studies,
changes in the quality of life of OA patients are a direct result of limited range of motion
and physical function, pain, and muscle imbalance [27]. The correlation between the
TUG test and quality of life in this study showed that the entire domain of the SF-36
questionnaire was correlated with the direction of the negative relationship and the level
of strong-weak correlation, this indicates that the longer travel time of the TUG test is
associated with a decrease in the patient’s quality of life. Research conducted by Marcio
et al. concluded that OA patients have a low quality of life in the domains of physical
function, role physical, and pain and there is a strong relationship between low education
level and low quality of life and the fact that individuals with low education have high
levels of physical activity [28].
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4 Conclusion

Knee osteoarthritis has an impact on quality of life, risk factors for knee OA including
gender, weight, age, physical activity, and severity of knee OA affect the quality of life.
The existence of a significant correlation between the quality of life with the degree of
knee OA and the assessment of physical activity function using the TUG test can provide
input to health professionals in an additional assessment of the patient’s health status
and can be used in selecting a better treatment modality for patients with knee OA.
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18. Primorac D,Molnar V, Rod E, Jeleč Ž, Cukelj F,Matiši´cmatiši´c V, et al. KneeOsteoarthritis:
A Review of Pathogenesis and State-Of-The-Art Non-Operative Therapeutic Considerations.
Genes (Basel) [Internet]. 2020 [cited 2021 Apr 17]; 11: 854. Available from: www.mdpi.com/
journal/genesGenes2020,11,854

19. LiuYP, Li J,Xin SB,Xu J. Study the relevance between inflammatory factors and estradiol and
their association with knee osteoarthritis in postmenopausal women. Eur RevMed Pharmacol
Sci. 2018; 22(2): 472–8.

20. Soeroso J, Isbagio H, Kalim H, Broto R, Pramudiyo R. Osteoarthritis. In: Setiati S, Alwi
I, Sudoyo aru W, Simadibrata M, Setyohadi B, Syam AF, editors. Buku Ajar Ilmu enyakit
Dalam. VI. Jakarta: InternaPublishing; 2014. pp. 3199–210.

21. Jonathan JS, Kuntara A, Renaldi PHNR. Korelasi Usia dan Derajat Osteoartritis Sendi
Lutut Berdasarkan Sistem Klasifikasi Kellgren-Lawrence di RSUP Dr . Hasan Sadikin Ban-
dung Tahun 2019–2020 Correlation Between Age and Primary Knee Osteoarthritis Grade
According to Kellgren- Lawrence Classifica. J Med Heal. 2021; 3(1): 16–25.

22. Loeser RF. The Role of Aging in the Development of Osteoarthritis. Trans Am Clin Climatol
Assoc. 2017; 128: 44–54.

23. Ilham ahmad wildan, Rahmawati lita diah, Wardhana teddy heri. Demographic Profile, Clin-
ical and Analysis of Osteoarthritis Patients in Surabaya. Biomol Heal Sci J. 2018; 1(1):
34.

24. Sahrudi S, Maria R, Herawati T. Nyeri Lutut Berpengaruh terhadap Kemampuan Fungsi Fisik
Pasien dengan Osteoarthritis Lutut. J Ilmu dan Teknol Kesehat. 2019; 7(1): 39–46.
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