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Analyze of the relationship between age and cholesterol, blood sugar, and uric acid levels in office workers
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	Abstract
Degenerative diseases such as cholesterol, blood sugar and uric acid are increasing along with age and changes in people's lifestyles, especially in the productive age group who work in offices. This study aims to determine the relationship between age and cholesterol levels (total, HDL, LDL), triglycerides, blood sugar, and uric acid in employees of the Bengkulu Ministry of Health Polytechnic. The study used a descriptive analytical approach with data from the results of medical check-ups of 203 respondents. The normality test was carried out using Kolmogorov-Smirnov and the correlation test with Pearson. The results showed that age had a significant correlation with total cholesterol, HDL, LDL, triglycerides, blood sugar, and uric acid levels with the strength of the correlation being mostly weak. This study shows that age factors play a role in increasing biochemical parameters that are at risk for degenerative diseases, so routine health monitoring in groups of workers needs to be considered for early prevention.
Keywords: age, cholesterol, blood sugar, uric acid, degenerative diseases, office employees.




INTRODUCTION
The death rate from degenerative diseases is predicted to be higher in 2030 compared to infectious diseases. Such as ischemic heart disease, around 7.2 million deaths, and stroke, around 5.5 million deaths 1. Currently, degenerative diseases such as cardiovascular disease, cancer are the main killers in the group of non-communicable diseases classified as degenerative diseases. Data from the World Health Organization (WHO) in 2020 showed that the death rate due to degenerative diseases is very worrying, such as the main causes of death are heart disease (20.1%), type 2 diabetes (15.2%), malignant tumors (10.8%) and liver cancer (7.6%) 2. 
Developing countries are currently experiencing a double burden where the problem of infectious diseases has not been resolved; on the other hand, the problem of degenerative diseases has been experienced by many people. The double burden of disease is also experienced by Indonesian citizens who are still classified as one of the developing countries 3.  
Degenerative diseases continue to increase, often with increasing life expectancy and lifestyle changes (Linda). This disease occurs as a result of decreased organ function due to the aging process, or cell degeneration is something that happens to everyone. Some diseases that are included in the group of degenerative diseases include cancer, hypertension, diabetes mellitus, stroke, coronary heart disease, cardiovascular disease, obesity, dyslipidemia, uric acid, and others. Several research results show that the emergence of degenerative diseases has a strong relationship with the aging process or a person's age. 4. 
Cardiovascular disease is part of degenerative diseases that are the main cause of morbidity and mortality worldwide. According to the World Health Organization (WHO) in 2019, of several diseases that cause 17.9 million deaths, the main cause is 32%. caused by cardiovascular disease, this disease also causes disability and decreased quality of life in people who suffer from it5.  Indonesia as the fourth most populous country in the world is greatly affected by the increasing elderly population, increasing urbanization, and lifestyle changes. Cardiovascular disease is caused by stroke and ischemic heart disease. 6. 
High levels of cholesterol, glucose and uric acid are often associated with risk factors and causes of dangerous degenerative diseases such as heart disease, stroke, kidney disorders, diabetes mellitus and other metabolic diseases. Many studies have been conducted to see the relationship between age factors and various degenerative diseases. Robrusan's research found that age is a risk factor for the occurrence of one of the degenerative diseases, namely diabetes mellitus (DM). Diabetes mellitus is a disease caused by high blood sugar levels (glucose in the blood). People aged ≥ 45 years have 1.7 times greater risk of experiencing DM compared to people aged <45 years (Heart). Likewise, research has found a relationship between age factors and the occurrence of diabetes mellitus7.  
Another degenerative disease that can be affected by age is cholesterol. Cholesterol is a yellowish fat that is shaped like wax produced by the liver. Siregar has studied in his research that age is related to the occurrence of cholesterol. His research from the results of multivariate tests found that one of the dominant factors in the occurrence or high levels of cholesterol in a person is the age factor8. Likewise, gout is one of the common degenerative diseases in society. This disease tends to attack people who are overweight and have an unhealthy lifestyle9. This study aims to see the correlation between age factors with HDL cholesterol levels, LDL., teriglycerides, glucose or blood sugar levels and uric acid in employees who work in offices and teach. Because cholesterol levels, glucose levels or sugar levels and uric acid levels are risk factors and can cause degenerative diseases to see indicators of employee health status to get a picture of disease patterns in society, especially those who work in offices or urban areas. This study aims to determine the correlation between Age, Cholesterol (HDL, LDL) and teriglycerides fasting blood sugar levels uric acid levels in office workers. 

METHODS
This research uses a descriptive analytical method. Data obtained from data as well as medical check up (MCU) examinations are then analyzed descriptively to determine the data profile in more detail and completely, analytically the data is analyzed using correlation/relationship analysis with SPSS version 26.1, namely with bivariate correlation tests and Pearson correlation tests. The research approach is a cross-section test. The population of the study of Poltekkes Kemenkes Bengkulu employees amounted to 203 with civil servant status, the sample was taken from the total population.
Examination of uric acid and cholesterol levels is carried out using the tool Name of the tool, Fuji Film Dry Chemistry Analyzer, Instrument Calibrated Type Nx.700, Serial Number 370-40087 PT Nusantara Bina Diagnostika.
The examination was carried out in the morning between 8.00 and 12.00 before the respondents had breakfast or consumed other foods and had fasted for 8-10 hours beforehand. The sample used was venous blood taken using a sterile syringe up to 2 ml. 

RESULTS AND DISCUSSIONS

A. Age classification distribution table
More than fifty percent of the employee data examined were aged between 26 and 64 years.

Figure 1. Respondent age classification

Figure 1 shows that more than half of the employees who responded were aged 40-60 years, following the length of service and the minimum number of new employees recruited each year. 
Table 1 Total Cholesterol Levels
	Total Cholesterol Level
	Frequency
	Percentage
	Category

	Total Cholesterol Less Than 200 mg/dl
	89
	43,4%
	Good

	Total Cholesterol 200-239 mg/dl
	84
	41,0%
	Upper Threshold

	Total Cholesterol 240 mg/dl and more
	32
	15,6%
	High

	Total
	205
	100,00%
	



Based on Table 1, the results obtained were that of the 205 respondents, 43.4% (89 respondents) had borderline cholesterol levels, 41.0% (84 respondents) had high cholesterol levels, and 15.6% (32 respondents) had high cholesterol levels. This figure is higher than the results of previous research in Bandar Lampung from 119 respondents with normal values, high borderline, and high values ​​of 74.8%, 21.0%, and 4.2%, respectively 10. The results obtained showed that the highest cholesterol level was borderline high cholesterol, amounting to 27 respondents (65.85%), and the lowest was high cholesterol, amounting to 6 people (14.63%)  11.
[bookmark: _Hlk192662855]Cholesterol in the body is closely related to the high prevalence of obesity in the community and will have an impact on cardiovascular disease due to the wrong lifestyle9. A person who does physical activity affects the level of fat in the body. The weight of the workload is greatly influenced by the type of activity. Office workers with a heavy workload have lower cholesterol levels than office workers with a lighter workload. Employees with a light workload have a risk of experiencing increased cholesterol levels12 .
Table 2: Cholesterol Levels LDL
	Cholesterol Levels LDL
	Frequency
	Percentage
	Category

	Cholesterol LDL less than 100 mg/dl
	112
	55,40%
	Optimal

	Cholesterol LDL 100-129 mg/dl
	55
	27,20%
	Almost Optimal / Above Optimal

	Cholesterol LDL 130-159 mg/dl
	29
	14,40%
	Upper Threshold

	Cholesterol LDL 160-189 mg/dl
	5
	2,50%
	High

	Cholesterol LDL 190 mg/dl dan lebih
	1
	0,50%
	Very High

	Total
	202
	100,00%
	



From table 2 shows LDL levels in employees almost half 44.6% are not optimal, different LDL events between employees and smokers such as research that has been done LDL levels from 40 samples, the most classification is at the upper threshold, namely 24 samples or 60% of the total sample. The least classification found is the optimal LDL level, namely 3 people or 7.5% of the total sample. The remaining 13 samples are in the classification of almost optimal LDL levels or 32.5% of the total sample13.
Table 3 HDL Levels
	HDL Levels
	Frequency
	Percentage
	Category

	HDL Cholesterol levels less than 40 mg/dl
	0
	0,00%
	

	Cholesterol Levels HDL 60 mg/dl 
	191
	100,00%
	High

	Total
	191
	100,00%
	



Table 4 Classification of Triglyceride Levels in Blood
	Triglyceride Levels in Blood
	Frequency
	Percentage
	Category

	Triglyceride levels less than 150mg/dL
	147
	71,70%
	Normal

	Triglyceride levels  150–199 mg/dL
	27
	13,20%
	High Limit

	Triglyceride levels  200–499 mg/dL
	31
	15,10%
	High

	Triglyceride levels are more than 500 mg/dL
	0
	0,00%
	Very High

	Total
	205
	100.00%
	



Patients with normal triglyceride levels, namely 23 respondents (40.4%) had normal triglyceride levels, 8 respondents (14.0) had normal triglyceride levels and 26 respondents (45.6) had high triglyceride levels14. Triglyceride levels with normal values ​​<150 mg/dl were 9 respondents (52.9%) and abnormal values ​​(>150 mg/dl) were 8 people (47.1%)15. 

	
	
	


Table 5 Uric Acid in Men and Women
	No
	Category
	Level
	Total
	Percentage
	Category
	Level
	Total
	Percentage

	1
	High Men
	>7
	33
	37 %
	Category
	Level
	Total
	Percentage

	2
	Normal Men
	Normal
	28
	31%
	High Women
	>6
	33
	14%

	3
	Less
	<7
	29
	32%
	Normal Women
	Normal
	112
	49%

	Total
	90
	100%
	Total
	230
	100



This study has almost the same results as previous studies that uric acid levels above normal with a total of 36 respondents (60%) and those who have normal uric acid levels are 24 respondents (40%)16, also the Darmawan et al., 2016 research panel The results of the study obtained 52 office workers as respondents. There were 38 people (79.1%) who had uric acid levels within normal limits and 14 people (26.9%) who had high uric acid levels. The average value of blood uric acid levels was 6.09 mg/dL, the median value was 6.15 mg/dL, the minimum and maximum values ​​were 3 mg/dL and 9 mg/dL and the standard deviation was 1.615 mg/dL. Of the 14 respondents, there was one woman (7.1%) while the rest were men (92.9%) 17.
The subjects' uric acid levels ranged between 2.48-6.45 mg/dl with a mean of 4.36 ± 0.99 SD indicating that of the 40 subjects, 92.5% (n=37) of subjects had normal uric acid levels with uric acid levels between 2.6-6 mg/dl and 5% (n=2) had high uric acid levels above 6 mg/dl. The remaining 2.5% (n=1) had uric acid levels below normal 18.
Table 6 Normality Test Results
	 
	Variable 
	Value p (Sig)
	Notes

	1
	Age
	0,052
	Normal

	2
	Total Cholesterol
	0,200
	Normal

	3
	HDL
	0,000
	Not Normal

	4
	LDL
	0,000
	Not Normal

	5
	Triglycerides
	0,000
	Not Normal

	6
	Blood sugar
	0,000
	Not Normal

	7
	Uric Acid
	0,009
	Not Normal



Normality test was conducted using Kolmogorov Smirnov Test because data (n) > 50. Of the seven variable items that were tested for normality, only 2 types of data were normally distributed, namely age and total cholesterol or 28.57%, while HDL, LDL triglycerides and uric acid data were not normally distributed. Furthermore, the data was tested for sperm rank correlation.  

Table 7 Spearman Rank Correlation Test is used if the Data is Not Normally Distributed
	Relationship
	Value r
	Value p
	Notes

	Age
	Total Cholesterol
	0,169
	0,016*
	Significant

	
	HDL
	0,151
	0,030*
	Significant

	
	LDL
	0,304
	0,000*
	Significant

	
	Triglycerides
	0,172
	0,014*
	Significant

	
	Blood sugar
	0,233
	0,001*
	Significant

	
	Uric Acid
	0,202
	0,004*
	Significant

	Cholesterol Total
	HDL
	0,375
	0,000*
	Significant

	
	LDL
	0,223
	0,001*
	Significant

	
	Triglycerides
	0,121
	0,083
	Not Significant

	
	Blood sugar
	0,164
	0,019*
	Significant

	
	Uric Acid
	0,044
	0,527
	Not Significant

	HDL
	LDL
	0,428
	0,000*
	Significant

	
	Triglycerides
	0,220
	0,002*
	Significant

	
	Blood sugar
	0,244
	0,000*
	Significant

	
	Uric Acid
	0,179
	0,010*
	Significant

	LDL
	Triglycerides
	0,499
	0,000*
	Significant

	
	Blood sugar
	0,163
	0,020*
	Significant

	
	Uric Acid
	0,294
	0,000*
	Significant

	Triglycerides
	Blood sugar
	0,223
	0,001*
	Significant

	
	Uric Acid
	0,346
	0,000*
	Significant

	Blood Sugar
	Uric Acid
	0,191
	0,006*
	Significant



Table 7 results of the Rank correlation test of sperm almost all data correlate with each other except cholesterol levels with triglycerides and cholesterol with uric acid with the following details. Weak correlation, there is a significant relationship with a weak correlation as illustrated as follows, 1) Age with LDL, blood sugar and uric acid, 2) Total cholesterol with HDL and LDL, 3) HDL with LDL, triglycerides and blood sugar, 4) LDL with triglycerides, 5) Triglycerides with blood sugar and uric acid.
There is a relationship between age and LDL levels, blood sugar, and uric acid, as in previous research. Age is related to increasing LDL levels with increasing age, especially in pre- to menopausal women, because in pre- to menopausal women, estrogen levels decrease, causing instability in the role of other hormones19. The relationship between total cholesterol, HDL, and LDL, the degenerative process, and increased exposure to harmful agents, namely cholesterol, as well as the process of atherosclerosis, plays an important role with increasing age 20. The relationship between HDL and LDL, triglycerides, and blood sugar, the relationship is weak as in previous studies, this study shows that there is a relationship between total cholesterol, LDL and HDL levels with VD, but GDP and TG levels are not related to the amount or number of VD in CHD patients21.
The relationship between triglycerides and blood sugar and uric acid, weak correlation, similar to and different from previous studies. There is no relationship between GDP levels and total cholesterol and uric acid levels. There is a relationship between fasting blood sugar levels and triglyceride levels.22 (Puspitorini, 2017). 
Very weak correlation of 7 items (33.0%) namely 1) age with total cholesterol, 2) age with HDL, 3) age with triglycerides, 4) total cholesterol with blood sugar, 5) HDL with uric acid, 6) LDL with blood sugar and 7) blood sugar with uric acid..
The relationship between age and cholesterol is significant, cholesterol limits the activity of the protective protein TGF-beta (transforming growth factor beta), so that it is upregulated in human atherosclerotic plaques. This study aims to determine the relationship between age and consumption of fatty foods with total cholesterol. Dyslipidemia components, including high levels of total cholesterol, triglycerides, LDL, and low levels of HDL, have a major role in increasing atherosclerosis and cardiovascular disease. Total cholesterol is one of the indicators for determining the risk of cardiovascular disease. Hypercholesterolemia or increased total cholesterol levels generally do not cause symptoms, so examinations for prevention and routine examinations of cholesterol levels are needed as a preventive measure for individuals at high risk 22.
There is no correlation or relationship between the two items (9.5%), total cholesterol with triglycerides, and triglycerides with uric acid. In line with previous research, there is no relationship between GDP levels with total cholesterol and uric acid levels. Although different from other results, there is a relationship between Fasting Blood Sugar levels and Triglyceride levels.24


CONCLUSIONS
This study concluded that there is a significant relationship between age and several blood biochemical indicators such as cholesterol (total, HDL, LDL), triglycerides, blood sugar, and uric acid in office workers. The correlation found was significant, although most of the correlation strength was weak. This finding strengthens that increasing age contributes to the risk of increasing biomarker levels related to degenerative diseases. Therefore, it is important for employees, especially those in productive age to the elderly, to routinely carry out health checks to detect and prevent the risk of metabolic and degenerative diseases early.

SUGGESTIONS
777


The suggestion in the study is to conduct routine checks for all employees to check periodically and detect early levels of cholesterol, sugar, and uric acid that can trigger degenerative diseases. Further research is recommended with a longitudinal or cohort design to see changes in blood biochemical levels over time and the effects of health interventions applied. In addition, lifestyle variables such as food consumption, physical activity, and body mass index are also important to be studied further.
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Age Classification

Frekuensi	
Dewasa Awal 20-40	Dewasa Madya 40-60	      Dewasa Akhir               60 ke atas	73	124	8	Persentase	
Dewasa Awal 20-40	Dewasa Madya 40-60	      Dewasa Akhir               60 ke atas	0.35609756097560974	0.60487804878048779	3.9024390243902439E-2	



image3.png




image4.jpeg




image5.png




image6.png
http://jurnal.uinsu.ac.id/index.php/contagion




image7.png




image8.jpeg




image1.png




image2.png
http://jurnal.uinsu.ac.id/index.php/contagion




