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ABSTRACT

Background : Osteoarthritis (OA) is a degenerative joint disease associated with joint cartilage damage that usually occurs in the aging process. The objective of this study is to analyze the correlation between physical activity, body composition, and the intake of micronutrients of the patients with osteoarthritis of the genu at the Physiotherapy Poly at Fatmawati Hospital, Jakarta in 2021. 

[bookmark: _GoBack]Methods: The type of this research is a cross sectional quantitative approach. The subjects of this study were patients who had been diagnosed with knee osteoarthritis who were being treated as an outpatient at the Physiotherapy Poly at Fatmawati Hospital Jakarta who met the inclusion criteria with a sample of 45 respondents. 

Results : There is a significant relationship between the percentage of the body fat and the grading of OA patients, but there is no significant relationship between the physical activity and the grading of OA patients. There is no correlation between the mean intake of vitamin C and the gradation of OA with p-value = 0.564. There is no relationship between the average intake of vitamin D with OA grade, but there is a relationship between the average intake of vitamin E with OA grade. The magnitude of the correlation is 0.313, which means that it has a fairly large or strong relationship, and there is a relationship between the average calcium intake and the grading of OA, the p-value = 0.018. The magnitude of the correlation is 0.351 which means it has a fairly large or strong relationship. 

Conclusion : There is a relationship between body fat percentage, vitamin e intake and calcium. The categorical variable of body fat percentage has the highest correlation among other factors studied.
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PRELIMINARY
Statistics of the Elderly Population in 2020, in almost five decades, the percentage of the elderly in Indonesia has approximately doubled (1971-2020), namely to 9.92% (26 million). Indonesia is starting to enter the aging population period, there is an increase in life expectancy followed by an increase in the number of elderly people. An important aspect that will have an impact on the quality of life of the elderly is health (Indonesian Central Statistics Agency, 2015). Osteoarthritis (OA) is a degenerative joint disease associated with joint cartilage damage that usually occurs in the aging process. The spine, pelvis, knees, and ankles are most commonly affected by OA. The prevalence of OA increases with age and generally affects women more often than men. OA is estimated to be the fourth most common cause of disability in the world. It is estimated that 80% of all cases of OA will experience limitations in movement, and 25% are unable to carry out daily activities of the patient. The economic, psychological and social impacts of OA are enormous, not only for sufferers, but also for families and the environment (Arimbawa, 2015).
Data from the Arthritis Research Campaign in 2000 showed that 2 million patients with knee OA went to a general practitioner or hospital, 550 thousand of whom suffered from severe knee OA (grade IV) (Eka, 2007). The prevalence of radiological knee OA is quite high in Indonesia, reaching 15.5% for men and 12.4% for women. OA patients generally report of pain when doing activities or if there is a load on the affected joint. In more severe degrees, pain can be felt continuously so that it greatly interferes with the patient's mobility. The high prevalence of OA, which is chronically progressive and causes joint pain, causes OA to have a large socio-economic impact, both in developed and developing countries. It is estimated that 1-2 million elderly people in Indonesia suffer from disabilities due to OA (Kertia, 2012). This joint disease has occurred in the community in the age range of 15-24 years (prevalence rate is around 1.3%), the prevalence rate continues to increase in age range 24-35 years (3.1%) and age range 35-44 years (6.3%). At the age of 40-60 years 30% and 65% at the age > 61 years (RISKESDAS, 2018).
The prevalence of OA has increased over the past 20 years, and increased life expectancy and obesity are also risk factors for OA. Potential risk factors for joint OA include age, gender, genetic predisposition, ethnicity, anatomical malalignments (hyper-lordosis, scoliosis, etc.), body composition (obesity), occupation (repeated flexion/extension, prolonged sitting, lifting objects). weight), and nutritional and lifestyle factors (Arimbawa, 2015). Osteoarthritis of the knee radiographically increases 4-fold on average in obese women, with an odds ratio (OR) between 2 and 9 (Kertia, 2012). The Chingford study showed that for every 2 unit increase in BMI (approximately 5 kg body weight) radiographically, knee OA increased with an odds ratio of 1.36 points. Increasing body weight will increase the risk of suffering from knee OA (Rahmanto & Aisyah, 2019).
Abbate Lauren M, et al, 2006, in (Gustina et al., 2020), the results show BMI (Body Mass Index) and body weight are strongly associated with knee osteoarthritis in women (OR 5.27; 95% CI 3.05-9). ,13 and OR 5.28; 95% CI 3.05-9.16), the association of body composition and body fat distribution with knee osteoarthritis in women is not clear yet. Obesity is caused by excessive fat accumulation which can increase body fat mass which is part of the components of body composition. (Khaera, 2016).
Normal activity and exercise do not cause osteoarthritis, but when these activities are carried out in very strenuous, repetitive or physically demanding jobs, a person can increase the risk of osteoarthritis. Strenuous work and exercise can increase the risk of knee osteoarthritis. (Nugroho, 2017). High physical activity with low OA criteria 68 (40%) respondents, and the smallest result is high physical activity with high OA 4 (2.4%) and low physical activity with low OA 4 (2.4%) respondents (Liandari & Indriani, 2019). Strenuous physical activity such as long standing (2 hours or more per day), long distance walking (2 hours or more daily), lifting heavy objects (10 kg – 50 kg for 10 or more times per week), pushing heavy objects (10 kg – 50 kg for 10 or more times per week), going up and down stairs every day is a risk factor for knee OA (Hafizh & Kusuma, 2015). Excess fat accumulation can be caused by micronutrient intake that is not in accordance with needs or due to low physical activity (Khaera, 2016). Nutritional factors influence the course of osteoarthritis. Intake of foods that contain many micronutrients, such as vitamin E, vitamin C, and fruits which contains carotene can prevent the onset of osteoarthritis. Several other studies have shown that there is an antioxidant effect of vitamin C and vitamin E. Vitamin C is required for collagen metabolism and vitamin E has an impact on mild inflammation or synovitis that occurs in osteoarthritis. While delta and gamma, which are found in soybean, palm and other oils, were found to be twice as likely to experience knee osteoarthritis. Vitamin D deficiency is also associated with an increased risk of joint space narrowing and the progression of osteoarthritis (Nugroho, 2017).
Antioxidants are micronutrients that provide defence against tissue injury, therefore intake of high antioxidant nutrients from food can protect joints against osteoarthritis. In the Longitudinal Framingham Knee OA Cohort Study, a threefold reduced risk of developing osteoarthritis was observed in people with high vitamin C intakes compared with those with low vitamin C intakes. Vitamin D deficiency also plays a role in the occurrence of OA. (Primary, 2020).
Many researchers have linked OA with the metabolic syndrome. The ratio of BCAAs to histidine has potential for clinical use as a biomarker of osteoarthritis. Branched-chain amino acids Branched-chain amino acids (BCAAs) such as valine, leucine and isoleucine are essential amino acids that make up about one-third of skeletal muscle protein, and are important fuels for energy metabolism. Lawrence first reported that diastolic blood pressure was associated with knee OA in women. Kellgren reported that OA was significantly associated with above-average serum cholesterol levels in women. Hart et al. found that metabolic factors such as glucose, (insulin resistance) hypercholesterolemia, and even hypertension treatment were associated with the development of OA (Zhai et al., 2018).
Based on the description above, researchers are interested in examining the relationship between physical activity, body composition and intake of micronutrients in osteoarthritis patients at the Physiotherapy Poly at Fatmawati Hospital, Jakarta in 2021.

METHOD
The study was conducted at the Physiotherapy Poly Hospital Fatmawati Jakarta in January – April 2022. This study used an observational research type, with a cross sectional research design with a quantitative approach. This study consisted of independent variables, namely physical activity, body composition, and intake of micronutrients and related variables, namely the incidence of genu osteoarthritis.
The population in this study were patients who had been diagnosed with knee osteoarthritis who were being treated as outpatients at the Physiotherapy Poly at Fatmawati Hospital Jakarta. This research sample is a population that meets the research criteria.
Respondents' identity data was obtained by direct interviews with respondents using identity questionnaires which included data on age, education, occupation, and marital status.
Anthropometric data collected is data on weight, height and percent body fat. Body weight was measured using a digital stamping scale with a capacity of 100 kg and an accuracy of 0.1 kg. Height was measured using a microtoice with a capacity of 200 cm and an accuracy of 0.1 cm. The measurement of percent body fat uses BIA to find out what percentage of body fat is in the respondent.
Food intake data including intake of vitamins C, D, Calcium were obtained by the food recall method 3 x 24 hours. Physical activity data was obtained by filling out the IPAQ questionnaire sample to find out physical activity in the past week.
The independent variables are physical activity, body composition, and intake of micronutrients and the related variable is the incidence of genu osteoarthritis. Primary data is data obtained directly from interviews and questionnaires including data on respondent characteristics, percent body fat, physical activity and intake of micronutrients (Vitamin C, Vitamin D, Vitamin E, and Calcium). While secondary data is supporting information related to respondent's data including an overview of the research location and data obtained from the respondent's medical records, the data obtained is the gradation of osteoarthritis of the patient, and the patient's disease history.
The data obtained were then analyzed with the SPSS program. Univariate analysis aims to explain or describe each research variable. This analysis produces the distribution of the frequency and percentage of each variable. In the research, the univariate analysis consisted of physical activity, body composition, and nutrient intake. Bivariate analysis is an analysis to determine the interaction of two variables, either in the form of comparative, associative, or correlative (Saryono, 2013). In this study, independent variables were used including physical activity, body composition, and nutrient intake. To determine the relationship between the independent and dependent variables, the chi square test was used.





RESULTS AND DISCUSSION
Table 1. Sample Distribution based on Characteristics of Respondents
	No.
	Variable
	Frequency
(n)
	Percentage (%)

	1.
	Gender
	
	

	
	Man
	10
	22.2

	
	Woman
	35
	77.8

	2.
	Age
	
	

	
	Late Adult
	5
	11.1

	
	(36-45 years)
	6
	13.3

	
	      Early Eldery (46-55 years old)
	34
	75.6

	3.
	Last education
	
	

	
	Elementary school or equivalent
	1
	2.2

	
	Middle school or equivalent
	3
	6.7

	
	          High school or equivalent
	25
	55.6

	
	          College
	16
	35.6

	
	          No school
	0
	0

	4.
	Work
	
	

	
	PNS/TNI/Polri
	3
	6.7

	
	           Self-employeed
	2
	4.4

	
	Private sector 
Housewife
Retired or not working
	1
31
8
	2.2
68.9
17.8

	
	Total 
	45
	100.0





In the age grouping based on the Ministry of Health (2008), age is divided into four groups, namely early adulthood (26-35 years), late adulthood (36-45 years), early elderly (45-55 years), and late elderly (56-65 years). Based on the results of univariate data obtained as many as 45 samples, it is known that the age of the subject ranges from 36-65 years which is categorized into three with the largest frequency, namely late adulthood (36-45 years) of 11.1%, early elderly (46-55 years) of 13.3% and judging from the age characteristics of the respondents, the majority were found to be in the age range of 56-65 years (late elderly) of 75.6%. In line with the Framingham study showed that 27% of people aged 63-70 years had radiographic evidence of knee OA, which increased to 40% at age 80 years or older. Another study proves that the risk of a person experiencing symptoms of knee OA is starting at the age of 50 years. Studies on flexibility in OA have found that there is a decrease in flexibility in elderly patients with knee OA (Azlar et al., 2020). According to research conducted by Pratama (2000) stated that there was a 10-fold increase in the incidence of osteoarthritis in the hands, hips and knees in subjects aged 30 to 65 years, with the highest increase in the incidence of OA at the age of 50 years and a decrease in the incidence after the age of 70. years (Primary, 2000).
Based on the research, 45 respondents were 35 people (77.8%) female and 10 people (22.2%) were male. This is in line with the study of Azlar et al., 2000, knee OA generally occurs twice as much in women as in men. The difference becomes less and less after the age of 80 years. This is thought to be because at the age of 50-80 years, women experience a significant reduction in the hormone estrogen. Most of the respondents' last education who suffered from OA Genu was high school or the equivalent as many as 25 people (55.6%).
Most respondents' occupations are housewives as many as 31 people (68.9%) because 77.8% are female and are in the age range of 56-65 years (late elderly) so that respondents are not working/housewives.


Relationship of Physical Activity in Genu Osteoarthritis Patients with Osteoarthritis Gradation
Physical activity is any physical movement as a result of skeletal muscle contraction and is measured as energy expenditure. The results of the study using the Chi-square test found that there was no significant relationship between physical activity and patient gradation. In line with the research of Azlar et al., (2020) normal activities and exercises do not cause OA, but if these activities are carried out very strenuously, repetitively or physically demanding work, a person can increase the risk of OA. Strenuous work and exercise can increase the risk of knee OA. The category of physical activity in respondents with gradation of osteoarthritis, the category of light physical activity was mostly in patients with osteoarthritis genu with grade 3, while the category of moderate physical activity was mostly in osteoarthritis genu with grade 3. Based on the results of the study, the average value of physical activity was 751.67 ± 257.39 METs-min/week. Based on the category of physical activity, it is divided into 3 (three) namely light (<600 MET –min/week), moderate (600 – 3000 MET –min/week), and severe > 3000 MET –min/week). The following is the distribution of samples by category of physical activity. The light physical activity category was 26 respondents (57.8%) and the moderate activity category was 19 respondents (42.2%). This is in line with the results of the study (Yovita & Enesthesia, 2015) 37 patients or 57.8% who had light physical activity with PAL values ​​between 1.40 to 1.69, there were 20 patients or 31.3% who had moderate physical activity. with PAL values ​​between 1.70 to 1.99, only 7 patients or 10.9% had strenuous physical activity with PAL values ​​between 2.00 to 2.39. These results inform that most of the patients who were the subjects of the study were classified as having light physical activity.

Table 2. Analysis of the Relationship between Body Fat Percent and Osteoarthritis Gradation
	Correlations

	Gender 
	Nutritional status
	Body fat percentage
	OA gradation

	Man 
	Overweight
	Body fat percentage
	Pearson Correlation
	1
	.630

	
	
	
	Sig. (2-tailed)
	
	.370

	
	
	
	N
	4
	4

	
	
	OA gradation
	Pearson Correlation
	.630
	1

	
	
	
	Sig. (2-tailed)
	.370
	

	
	
	
	N
	4
	4

	
	Obesity
	Body fat percentage
	Pearson Correlation
	1
	.815*

	
	
	
	Sig. (2-tailed)
	
	.048

	
	
	
	N
	6
	6

	
	
	OA gradation
	Pearson Correlation
	.815*
	1

	
	
	
	Sig. (2-tailed)
	.048
	

	
	
	
	N
	6
	6

	Woman 
	Normal
	Body fat percentage
	Pearson Correlation
	1
	.932

	
	
	
	Sig. (2-tailed)
	
	.235

	
	
	
	N
	3
	3

	
	
	OA gradation
	Pearson Correlation
	.932
	1

	
	
	
	Sig. (2-tailed)
	.235
	

	
	
	
	N
	3
	3

	
	Overweight
	Body fat percentage
	Pearson Correlation
	1
	.445

	
	
	
	Sig. (2-tailed)
	
	.376

	
	
	
	N
	6
	6

	
	
	OA gradation
	Pearson Correlation
	.445
	1

	
	
	
	Sig. (2-tailed)
	.376
	

	
	
	
	N
	6
	6

	
	Obesity
	Body fat percentage
	Pearson Correlation
	1
	.137

	
	
	
	Sig. (2-tailed)
	
	.506

	
	
	
	N
	26
	26

	
	
	OA gradation
	Pearson Correlation
	.137
	1

	
	
	
	Sig. (2-tailed)
	.506
	

	
	
	
	N
	26
	26

	*. Correlation is significant at the 0.05 level (2-tailed).
	
	


	Source: Primary Data 2022
	Percent body fat is an illustration of the amount of fat in the body. Percent body fat can also determine a person's nutritional status in addition to BMI. The percentage of body fat that is indicated is high, it can indicate someone is obese or has more nutritional status. If a person has a high percentage of body fat, it can have a negative impact on health, such as degenerative diseases such as hypertension and coronary heart disease appear. Although the distribution of subcutaneous fat is the same for each individual, men and women tend to have different distributions. Women's body fat percentage tends to be higher than men's, due to various things such as anatomical and hormonal differences. The percentage of body fat is divided into five, namely very good, good, moderate, overweight and obese (Werner, 2006). In this study, overweight and obesity categories were grouped based on the American Council on Exercise (2020), which is said to be overweight if the body fat percentage is 26-29% and obese if the body fat percentage is 30%, while men can be categorized as overweight if the body fat percentage is 19 -24% and obese if the percent body fat 25%. Based on the results of the mean difference in respondents with normal nutritional status, overweight, and obesity, there is a difference in the average percentage of body fat, this is evidenced by the results of the ANOVA test, namely the p value = 0.000 (p 0.05) which indicates there is a significant difference in the percentage of fat. body between groups of normal nutritional status, overweight and obesity. The results of the statistical test of percent body fat in women the mean value is 30.34 ± 3.54% in the category of obesity, namely > 30% and for men the mean value is 29.67 ± 5.84% in the category of obesity, namely > 25%. Based on the results of this statistical test, it can be seen that the percentage of body fat of respondents with obese nutritional status has a higher mean value than respondents with normal nutritional status or overweight. The category of percent body fat for respondents who are overweight is in the overweight category and obese respondents are in the obesity category. The higher the BMI, the higher the percent body fat. This is in line with the research of Wannamethee et al., (2005), who found the fact that percent body fat has a correlation with BMI. The correlation between the results of the research states that the higher a person's BMI, the higher the percent body fat of that person.





Relationship of Micronutrient Intake with Osteoarthritis Gradation
Table 3. Vitamin C Intake with OA Gradation
	Correlations

	
	
	OA gradation
	average vitamin C

	OA gradation
	Pearson Correlation
	1
	.088

	
	Sig. (2-tailed)
	
	.564

	
	N
	45
	45

	average vitamin C
	Pearson Correlation
	.088
	1

	
	Sig. (2-tailed)
	.564
	

	
	N
	45
	45


Source: Primary Data 2022
	
	Based on the table above, it can be seen that the significance value of p-value is 0.564 (> 005), so the null hypothesis (H0) is accepted. The conclusion is that there is no relationship between the average intake of vitamin c and the grading of OA. The magnitude of the correlation is 0.088 which means it has a low or weak relationship.
Table 4. Vitamin D Intake with OA Gradation
	Correlations

	
	
	OA gradation
	average vitamin D

	OA gradation
	Pearson Correlation
	1
	.253

	
	Sig. (2-tailed)
	
	.094

	
	N
	45
	45

	average vitamin D
	Pearson Correlation
	.253
	1

	
	Sig. (2-tailed)
	.094
	

	
	N
	45
	45


Source: Primary Data 2022

		Based on the table above, it can be seen that the significance value of p-value is 0.094 (> 005), so the null hypothesis (H0) is accepted. The conclusion is that there is no relationship between the average intake of vitamin d with OA grades. The magnitude of the correlation is 0.253 which means it has a low or weak relationship.

Table 5. Vitamin E Intake with OA Gradation
	Correlations

	
	
	OA gradation
	average vitamin E

	OA gradation
	Pearson Correlation
	1
	.313*

	
	Sig. (2-tailed)
	
	.036

	
	N
	45
	45

	average vitamin E
	Pearson Correlation
	.313*
	1

	
	Sig. (2-tailed)
	.036
	

	
	N
	45
	45

	*. Correlation is significant at the 0.05 level (2-tailed).


Source : Primary Data 2022

	




	Based on the table above, it can be seen that the significance value of p-value is 0.036 (<005), so the null hypothesis (H0) is rejected. The conclusion is that there is a relationship between the average intake of vitamin E and the grading of OA. The magnitude of the correlation is 0.313 which means it has a fairly large or strong relationship.

		Table 6. Calcium Intake with OA Gradation
	Correlations

	
	
	OA gradation
	Average Calcium

	OA gradation
	Pearson Correlation
	1
	.351*

	
	Sig. (2-tailed)
	
	.018

	
	N
	45
	45

	Average Calcium
	Pearson Correlation
	.351*
	1

	
	Sig. (2-tailed)
	.018
	

	
	N
	45
	45

	*. Correlation is significant at the 0.05 level (2-tailed).


Source : Primary Data 2022

		Based on the table above, it can be seen that the significance value of p-value is 0.018 (<005), so the null hypothesis (H0) is rejected. The conclusion is that there is a relationship between the average intake of calcium and the grading of OA. The magnitude of the correlation is 0.351 which means it has a fairly large or strong relationship. The purpose of this study was to determine the intake of micronutrients namely Vitamin C, Vitamin D, Vitamin E, and Calcium in patients with osteoarthritis genu. Micronutrients are nutrients that the body needs in small amounts, which include micronutrients, namely vitamins and minerals. Vitamins are very important nutritional components needed by the body. Vitamins can help facilitate the body's metabolic processes, however, vitamins cannot produce energy even though the body needs vitamins in small amounts, but vitamins play an important role. This is because vitamin deficiency can lead to disturbances in the body's metabolic processes. This is because the function of vitamins cannot be replaced by other compounds (Suhaimi, 2019). Minerals are nutrients needed by humans to support the process of growth and development.
Nutritional factors influence the course of osteoarthritis. Intake of foods that contain lots of micronutrients, such as vitamin E, vitamin C, and fruits that contain carotenoids can prevent the onset of osteoarthritis. Several other studies have shown that there is an antioxidant effect of vitamin C and vitamin E. Vitamin C is required for collagen metabolism and vitamin E has an impact on mild inflammation or synovitis that occurs in osteoarthritis. While delta and gamma, which are found in soybean, palm and other oils, were found to be twice as likely to experience knee osteoarthritis. Vitamin D deficiency is also associated with an increased risk of joint space narrowing and the progression of osteoarthritis (Nugroho, 2017).
According to the Institute of Medicine, defining vitamin D is a nutrient that is needed in people with osteoarthritis, if vitamin D is not sufficient then the bones become thin, brittle and deformed. In the Framingham study, low and moderate levels of vitamin D can lead to three times the risk of developing knee osteoarthritis, Nadira, 2017 in (Maulidina, 2017).
Analysis of the Most Related Factors
The table Total Variance Explained shows the relative importance of each factor. It can be said that the categorical variable of body fat percentage is included in factor 4, with the highest correlation among other factors studied.

 
CONCLUSION
Based on the results of statistical tests, it shows that there is a percent body fat factor, and there is a relationship between vitamin E intake and calcium intake with the incidence of OA gradation. However, it shows that there is no significant relationship between physical activity and the incidence of OA gradation. The categorical variable of body fat percentage is included in factor 4, with the highest correlation among other factors studied.
It is recommended that respondents consume foods with balanced nutrition, both macro and micro nutrients according to their nutritional needs or meet the nutritional adequacy rate (RDA). Respondents should not do strenuous physical activity, according to their physical abilities because physical activity can have an impact on the severity of the incidence of Genu Osteoarthritis. It is recommended to maintain normal nutritional status with normal body fat percent because the percent body fat factor has an impact on the severity of Genu Osteoarthritis.
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