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ABSTRACT

Degenerative diseases arise when age increases due to the weakening of the body's physiological condition. The 

purpose of this study was to measure glucose, uric acid, and cholesterol levels in residents of Segunung Village to improve 

lifestyles and quality of life. As many as 110 residents of Segunung Village were used as subjects in this cross-sectional study. 

Glucose, uric acid, and cholesterol levels were measured using Point of Care Testing (POCT). A cut-off value of <200 was 

used to define high cholesterol levels. Only cholesterol levels showed an increase when compared with reference values, 

while glucose and uric acid levels were normal. Interestingly glucose was significantly correlated with age (r=0.309, 

p=0.001). The approach using POCT describes the overall condition of Segunung villagers and can be used as a basis for 

glucose, uric acid, and cholesterol screening tests.
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INTRODUCTION

The increasing age of a person will be associated 
with the incidence of degenerative diseases. The 
percentage of degenerative diseases such as diabetes 
mellitus, hypercholesterolemia, and gout continues 
to increase causing death and decreasing quality of 

1life.  Death with a rate of 43% occurred due to high 
glucose levels experienced by those under 70. A 
significant increase in people with diabetes occurred 
from 1980 to 2014. Type 2 diabetes mellitus is a 
health problem with an increasing prevalence 
worldwide. Indonesia is included in the top ten 
countries with the most estimated diabetes cases, 
collecting around 10.7 in 2019 and will jump to 13.7 

2million in 2030, then 16.6 million in 2045.

Based on the Health Profile of Jombang Regency, 
people with diabetes reached 34,924; in Wonosalam 
village, there were 888 diabetics. Segunung 
traditional village is located around the hills of Mount 
Anjasmoro. Currently, the village is starting to 
become a traditional tourist village destination. Not 

much is known about the health status of residents. 
Also, low air temperatures and heavy physical activity 
require local people to often consume fatty and oily 
foods. These things trigger non-communicable 
diseases; thus, that is our concern. Two factors cause a 
person to suffer from non-communicable diseases: 
factors that can be controlled and those that cannot. 
Based on the non-communicable disease 
management manual, the factors that cannot be 
controlled are gender, age, and genetics. At the same 
time, the factors that can be controlled are diet, visual 
activity, alcohol, tobacco consumption, and a healthy 

3lifestyle.

Diabetes mellitus is a group of metabolic diseases 

characterized by chronic hyperglycemia that occurs 

because of abnormalities in insulin secretion, insulin, 

or both. Diabetes mellitus diagnosis is established on 
4the basis of an examination of blood glucose levels.  

Total cholesterol levels can be influenced by nutrient 

intake, namely from foods that are a source of fat. 

Increasing fat consumption by 100 mg/day can 

increase total cholesterol by 2-3 mg/dL. Cholesterol is 
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5a fat that is useful for the body.  However, if the levels 

in the body are too high, cholesterol will accumulate 

in the blood vessels and interfere with blood flow. 

High cholesterol does not cause symptoms. As a 

result, many people are unaware of high cholesterol 

levels until serious complications such as heart 
6disease or stroke arise.

Gout is a degenerative disease caused by high uric 

acid as a result of the body's metabolic processes in 
1the final stages of purines.  Gout is a type of arthritis 

that occurs due to a buildup of uric acid crystals. This 

condition can occur in any joint, such as in the toes, 

ankles, knees, and most commonly, the big toe. 

Under normal conditions, uric acid dissolves in the 
5blood and is excreted in the urine.

Point of Care Testing (POCT) is an examination 

instrument that refers to clinical laboratory testing 

performed outside the central laboratory. Testing is 

usually performed by clinical staff, such as doctors or 
7nurses, who are not trained in a laboratory.  POCT is a 

simple laboratory test that uses a small amount of 

blood and the test results are relatively faster and 
8inexpensive.

This study aims to monitor glucose, uric acid, and 

cholesterol with the POCT approach. According to the 

reference, people with values who already have 

examination results can maintain their lifestyle or 

further improve it to reduce the risk of illness caused 

by glucose, uric acid, and cholesterol. On the other 

hand, people with examination values above the 

reference value must start changing their lifestyle or 

getting treatment to get a better quality of life.

METHODS

This research was an analytic observational study. 

The design of this research was a cross-sectional 

study. The subjects in this study were people who 

lived in the Segunung Adat village, Wonosalam, 

Jombang. Inclusion criteria were people aged > 18 

years. The subject consists of males and females. The 

number of research subjects in this study was 110 

people. The exclusion criteria in this study were 

people who were no longer in a productive condition 

or did not do any physical activity at all.

This study was conducted under the approval of 

the Description of Ethical Exemption No. 

191/EC/KEPK/FKUA/2022. Before the examination, 

the respondents agreed to be examined for blood 

sugar levels, total cholesterol, and uric acid.

Examinations in this study include blood glucose, 

uric acid, and cholesterol. Samples were taken using 

instruments lancet pens, alcohol swabs, cholesterol 

and uric acid meters branded Easy Touch (Bioptik 

Technology Inc. Taiwan), and Glucose meters 

branded Clever Check (Taidoc, Taiwan). Research 

subjects who met the inclusion criteria first had their 

blood pressure checked and then blood was drawn 

from the subject's fingertips. There was no special 

preparation required for the subject. These 

examinations also did not require fasting. The 

examination technique used a POCT tool using 

capillary blood samples. Capillary blood was inserted 

into the test strip on each examination strip in turn. 

The measurement results were then written on the 

examination sheet.

Data were analyzed using Jamovi version 2,3,21 

statistical software for Windows. Data analysis was 

performed by using descriptive statistics and 

frequency. The analysis will describe the current blood 

glucose levels, total cholesterol, and uric acid 

according to sex, age, systole, and diastole. Blood 

glucose levels, total cholesterol, and uric acid were 

obtained from the examination results sheet on the 

respondents. Normally distributed data was presented 

in the form of mean±SD. Not normally distributed 

(non-parametric) data was presented as a median  

with a minimum-maximum value (median (min-max)). 

Spearman's correlation test was used for the         

non-normally distributed data. All data were 

considered significant if the p-value was less          

than 0.05.

RESULTS AND DISCUSSIONS 

Characteristics of research subjects, based on the 

average age of over 40 years and less than 70 years. 

The number of research subjects that were obtained 

was dominantly female with a total of 73 subjects 

compared to only 37 male subjects (Table 1). The 

median (min-max) systolic blood pressure in the 

study subjects ranged from 142 mmHg (103-216). 

Median diastolic blood pressure (min-max) was 84 

mmHg (58-128). Blood pressure tended to be higher 

in males. While the results of examinations for uric 

acid, cholesterol, and glucose levels using POCT 

showed a trend. Average POCT examination results 

for glucose and uric acid in female and male subjects 

showed normal values, while for cholesterol there was 

an increase. Glucose levels correlated with age, but 

glucose, cholesterol, or uric acid were not statistically 

correlated with blood pressure (Tables 2, 3, and 4).
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Table 1. Frequencies of gender

Gender n % of Total  

Female 73 66.4 % 
Male 37 33.6 % 
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Table 2. Characteristics of the research subjects 

Variable Mean±SD Median (Min-Max) Reference Value 

Aged (years) 54.9±12.9   

Systolic blood pressure (mmHg) 

Female  

Male 

 

146.6±24.7 

148.7±25.8 

 

142 (103-216) 90-120 mmHg 

Diastolic blood pressure (mmHg) 

Female  

Male 

 

86.9±13.3 

104.7±116.1 

84 (58-128) 60-80 mmHg 

Glucose (mg/dL) 

Female  

Male   

 

119.4±59.2 

121.8±46.1 

109 (71.00-471.00) <120 mg/dL 

Uric acid (mg/dL) 

Female  

Male  

 

5.43±1.58 

5.49±1.23 

5.03 (2.00-11.00) 2.6 – 6.0 mg/dL 

Cholesterol (mg/dL) 

Female  

Male  

 

228.4±45.1 

227.5±77.1 

227(121-638) <200 mg/dL 

Note. * p < .05, ** p < .01, *** p < .001

Table 3. Correlation of age with glucose, cholesterol, 

and uric acid

 

 Age  

Glucose  Spearman rho 0.309** 

 p-value 0.001 

Cholesterol  Spearman rho 0.066 

 p-value 0.493 

Uric Acid Spearman rho 0.022 

 p-value 0.817 

 

Table 4. Correlation of blood pressure with glucose, 

cholesterol, and uric acid

 Blood Pressure

Glucose  Spearman rho 0.111 

 p-value 0.250 

Cholesterol  Spearman rho 0.178 

 p-value 0.062 

Uric Acid Spearman rho 0.097 

 p-value 0.314 

 

 
  

Figure 1A. Figure 1B. Figure 1C.  

Figure 1A.  Plot correlation of 

age and glucose 

Figure 1B.  Plot correlation of 

age and cholesterol 

Figure 1C.  Plot correlation of 

age and uric acid 

 
Statistical research data show that POCT-based 

glucose levels correlate with age (Figure 1A), this is in 

line with the statement that increasing age affects 

blood glucose and blood pressure, while cholesterol 

and uric acid are not correlated with age (Figure 1B 
9and 1C).  High blood pressure is a modifiable risk 

factor for diabetes, but the results of the glucose, 

cholesterol, and uric acid examination did not 

correlate with blood pressure (Figure 2A-2C), blood 

pressure was found to increase on average in female 
10or male subjects.  Blood glucose is an important 

component in the body's metabolic processes. If the 

condition of glucose in the blood tends to increase, it 

can result in damage to blood vessels, which leads to 
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Figure 2A. Figure 2B. Figure 2C. 

Figure 2A.  Plot correlation of 

blood pressure and glucose 

Figure 2B.  Plot correlation of 

blood pressure and cholesterol 

Figure 2C.  Plot correlation of 

blood pressure and uric acid 

 hypertension, this is the cause of fluctuations in pulse 
11pressure.

Degenerative diseases are currently a 

determinant of quality of life, which plays a role in 

mortality rates. Even though the study subjects had 

an average condition of high blood pressure but 

normal glucose levels, it is suspected this was due to 

the balance of strenuous activities that were 

routinely carried out by the residents of Segunung 

Village. The higher the age, the risk of developing 

hypertension, followed by high blood glucose levels, 

was in line with this study where age correlated with 

glucose levels (p < 0.05) although in this case 

correlation with blood pressure could not be proven. 

The higher the age, progressive β-cell dysfunction 
1occurs, including pancreatic β-cells.

Uric acid is synthesized in the liver by the enzyme 

xanthine oxidase. Among the causes of the buildup 

of uric acid levels are blood pressure and cholesterol. 

However, people with old age do not always have 

high uric acid levels, it usually decreases around the 
1age of 50-70 years.  This was proven in this study 

where research subjects aged between 40-70 years 

had an average normal uric acid level. Cholesterol is a 

fatty substance that is produced in the liver, when 

there is an increase, the process of atherosclerosis is 

also high, resulting in the narrowing of blood vessel 
11fat, which results in hypertension.

The results of the examination showed an 

increase in the average cholesterol levels. An 

increase in blood cholesterol levels clinically can 
12increase the risk of coronary heart disease.  This risk 

can be reduced if you carry out regular physical 
13activity.  It can be assumed from the results that 

Segunung villagers between 40-70 years, could 

balance lifestyle to prevent the risk of heart disease 

with daily physical activity in gardening. The 

widespread effects of complications include 

hypertension, which can be caused by excess sodium 

accumulation, but it can also be caused by foam cells 

that clog blood vessels to form plaques and cause 
9blood pressure to increase.  Increase in blood 

pressure for males or females is related to body mass 

index and blood pressure, but in this case, we did not 
14evaluate blood pressure with body mass index.

POCT as an alternative measurement instrument 

and health screening, is expected to help monitor 

health conditions, especially for metabolic diseases. 

However, this POCT inspection method is affected by 

temperature and humidity conditions so it has 
8limitations in producing accurate and precise data.  

One of the factors why POCT is not recommended as 

a reference for assessing health status is that the 

sample used in POCT only comes from a small 

volume of capillary blood, making it difficult to 

maintain the quality of the sample, which can affect 

the results of tests such as hemolysis, lipemia, and 
15drugs.  In addition, structurally capillary blood has a 

small diameter due to branching from arteries, thus it 
16cannot represent microcirculation.

In general, POCT, which is widely circulated in the 

market uses dry reagents for easier use. The 

utilization of POCT in hospitals can be used to 
4monitor the course of disease and treatment.  The 

usefulness of POCT, especially in rural areas far from 

access to health facilities, is that it can provide quick 

and clear results so that implementing health 

services in rural areas should know and comply with 

the standard guidelines for using POCT, as it is 

necessary to understand device evaluation process 

(POCT) to increase awareness during the testing 
17,7process and anticipate risks when using the device.  

Device selection (POCT) and supporting features are 
7also important for optimizing clinical utility.

POCT provides convenience benefits in terms of 

independence from the physical presence of the 

laboratory. Fast analysis of POCT results can improve 

clinical performance by eliminating waiting time with 

Correlation Glucose, Uric Acid, and Cholesterol Levels - Mustika, et al.
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discussion of examination results for early 
18anticipation.  This research has a weakness because 

the respondents were not required to fast, so there 

may be a bias that does not reflect the actual 

conditions of the respondents. However, this 

research still provided representative results for 

health conditions in traditional village areas and 

trends in health outcomes for demographic 

conditions around traditional villages.

CONCLUSIONS AND SUGGESTIONS

Health screening for Segunung village residents 

using the POCT approach was able to provide an 

illustration of health including glucose, uric acid, and 

cholesterol. The appropriate use of POCT is an asset 

for health monitoring and health services to improve 

the quality of life for people in rural areas. 

In future studies, it is recommended to carry out 

health examinations using POCT by conditioning 

prospective research subjects, thus it can observe 

other supporting examination parameters such as 

medical history and body mass index examination.
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