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ABSTRACT 

 

Non-communicable diseases (NCDs) are health problems faced locally, nationally and globally. 

The metabolic keys in controlling NCDs are the control of blood pressure, blood glucose and uric 

acid levels. All three, play a role in the occurrence of cardiocerebrovascular diseases such as coronary 

heart disease and ischemic stroke which are the cause of death worldwide. NCD control starts with 

early detection of blood glucose, and uric acid levels. The purpose of this study was to analyze the 

relationship of age and medical history with glucose and uric acid levels while providing health 

information to the Lamongan community about blood glucose and uric acid levels. The blood of 

respondents over 35 years old was drawn according to consent to check both indicators with an easy 

touch device meter. The screening results found that most Lamongan people had normal blood sugar 

levels (78%), and normal uric acid in both men and women respondents (95.5% vs 96.8%). This 

screening activity ran smoothly and received a good response. 
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I. INTRODUCTION 

Non-communicable diseases (NCDs) are 

the leading cause of death globally and one of 

the major challenges of the 21st century (Arifin 

et al., 2022). NCDs are a health problem in 

Indonesia that mainly affects socioeconomic 

aspects(Marthias et al., 2021). NCDs continue 

to increase in percentage with major impacts on 

mortality and reduced quality of life. The four 
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metabolic keys in the increase of NCDs are 

blood pressure, body mass index, blood glucose 

and blood cholesterol levels (Kibret et al., 2023; 

Budreviciute et al., 2020). The main non-

communicable disease groups are 

cardiovascular disease, cancer, respiratory 

diseases and diabetes. 71% of the total 57 

million deaths were caused by NCDs (Arifin et 

al., 2022)(WHO, 2012). The majority of NCD 

deaths were caused by cardiovascular disease 

(41%), cancer (22%), chronic respiratory 

disease (9%) and diabetes (1.6%). The high 

prevalence of NCD deaths indicates that NCDs 

are still an unsolved health problem, especially 

for the elderly. Men are reported to be more at 

risk of NCDs than women (22% vs 

18%)(Lancet, 2020). WHO reports that 

Southeast Asia has the highest mortality rate. 

Habits such as smoking, drinking alcohol, 

unhealthy diet, lack of physical activity will 

increase the risk of NCDs (WHO, 2012). 

Cardiovascular disease is high risk in people 

who have the above risk factors, such as 

smoking, high blood pressure, high cholesterol 

levels and/or diabetes (Bays et al., 2021) 

Diabetes mellitus (DM) is a risk factor for 

coronary heart disease and stroke and the 

leading cause of non-accidental amputation. 

Diabetes is more common in developing 

countries with modern lifestyles. It is projected 

that in 2030 there will be an increase in the 

prevalence of diabetes from 177 million to 366 

million sufferers in the world (Shahwan, 2020; 

Karamanou et al., 2016; Brownrigg et al., 

2014). In Indonesia, untreated diabetes can 

result in the onset of cardiovascular disease, and 

reduce life expectancy by 5-10 years. People 

with DM are 3.2 times more at risk of suffering 

from coronary heart disease and an estimated 

increase of 2.1% to 8.4% in developing 

countries (Simbolon et al., 2020; Harahap & 

Rania, 2019).  

Another trigger of cardiovascular disease is 

high cholesterol levels. High cholesterol levels 

will trigger plaque in the blood vessels called 

atherosclerosis (Novita et al., 2021; Nahdah et 

al., 2023). Risk factors associated with 

cholesterol levels include gender, a diet high in 

fiber and fat, smoking, obesity and physical 

activity. Another trigger for cardivascular 

disease is uric acid levels. High uric acid levels 

are a risk factor for ischemic stroke, especially 

in men (Yazdi et al., 2022; Gong & Wang, 

2020). The incidence of NCDs is triggered by 

unhealthy lifestyles such as smoking, minimal 

alcohol consumption and an unregulated diet 

and lack of physical activity, in addition, 

physiological factors such as history of 

hypertension and body mass index also play a 

role (Kang et al., 2021; Parry, Charles; Patra, 

Jayadeep; Rehm, 2012). It can be seen that 

prevention of NCDs is necessary to avoid the 

high prevalence of cardiovascular disease. 

This study aims to analyze blood sugar and 

uric acid levels in a number of visitors to the 

city square with variations in age and health 

history as well as to determine NCD risk factors 

related to diseases such as diabetes mellitus, 

and uric acid in the community, Lamongan 

District, Lamongan Regency, East Java 

Province. This activity is expected to provide 

data and information about community 

members who are at high risk of cardiovascular 

disease. Blood screening is expected to be a 

reference for NCD prevention and health 

development in Lamongan. 

II. METHOD 

The screening activity was located in 

Lamongan Square in December 2022, carried 

out by the Biology Student Association of 

Universitas Muhamamdiyah Lamongan 

(HIMABIO NELUMBO). The subjects were 

people who visited the square. 

Tools and Materials Research Preparation  

This activity began with the coordination 

and preparation stage. The main target of the 

screening was adults aged more than 20 years. 

The tools and materials needed include: 

Glucometer strips, glucometer merck Easy 

touch, uric acid strips, and alcohol swab. 

Research Execution  
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Before blood collection, people who are 

willing are asked to sign informed consent. The 

tool used in this screening test is the Accu 

Check Meter Device. The blood sample is 

applied to the end of the test strip. Blood 

collection is applied to the respondent's 

fingertip. The blood sample is then tested on the 

device to monitor the levels of blood sugar, and 

uric acid. The data was then recorded on a 

control card that had been prepared by the Team 

and returned to the respondent as a health check 

data record. Furthermore, all data obtained were 

analyzed descriptively. The number of 

respondents taken was 50 people with the age 

taken above 35 years old men and women. 

III. RESULT AND DISCUSSION 

The number of respondents obtained in this 

activity was 50 people, who were visitors to the 

lamongan square. The characteristics of the 

respondents are as follows: 

A. Gender 

Figure 1 shows that respondents were more 

dominated by women (n=28) compared to men 

(n=22). 

B. Age Distribution 

In accordance with the inclusion criteria for 

data collection, the age distribution obtained in 

the field was between 20 – above 55 years old.  

Figure 2 shows that 57% of the respondents 

with the age 41 – 55 years old.  

C. Glucose Ad Random Levels 

The reference for glucose ad randome 

levels used is according to Amir's research, 

2015, which was categorized as normal, 

moderate, and high.  This research reported that 

more respondents were found to have normal 

glucose ad random levels (110-144 mg/dL) as 

much as 53% in men and 48% in women. 

Moderate glucose ad random levels (145-179 

mg/dL) as much as 46% in men and 50% in 

women . High glucose ad random levels (> 180 

mg/dL) as much as 1% in men and 2% in 

women (Figure 3 and Table 1).   

The percentage in men is much better 

glucose levels compared to women. This can be 

due to physical factors women have a greater 

chance of increasing body mass index 

premenstrual syndrome(Karamanou et al., 

2016)(Rad, M.; Sabzevary, M.T.; Dehnavi, 

2018). 

 

Table 1. Comparison of temporal blood sugar 

levels of respondents based on gender 

Gender Glucose Ad Random Levels 

Normal Moderate High 

Male 53% 46% 1% 

Female 48% 50% 2% 

 

The following is a diagram (Figure 4) 

which represents the results of uric acid 

examination in visitors to the lamongan square 

based on normal and high categories. 

The uric acid levels of the community 

visitors to the square were mostly in the normal 

group, both in men and women respondents 

(96.8% in men, while 95,5% in women). 

However, there were still 4,5% of women and 

3,2% of men who had high uric acid (men >7.2 

mg/dL; women >6 mg/dL). 

In terms of demographic characteristics, 

the age distribution did not have a large 

variation, as young adults were not included in 

this activity. In general, people had normal 

blood sugar levels. Although statistically 

unrelated, there is a tendency for women to 

have worse blood sugar levels compared to 

men, reported in his study that women have a 

higher prevalence of diabetes mellitus (Rad, 

M.; Sabzevary, M.T.; Dehnavi, 2018; Sherwani 

et al., 2016).   

Another result reported by WHO is that 

men have a higher prevalence, but more women 

live with diabetes This is due to differences in 

homeostatic regulation of blood sugar 

metabolism between women and men. One of 

them is the difference in sex hormones in 
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women and men, more women suffer from 

diabetes at an advanced age and who have 

experienced menopause. Women with post-

menopausal therapy successfully reduce fasting 

blood sugar levels, but also impair glucose 

tolerance(Ciarambino et al., 2020; Klin et al., 

2019). 

 

Figure 1. Distribution of respondents based on gender 

 

Figure 2. Distribution of respondents based on age 
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Figure 3. Comparison of respondents' glucose ad random levels based on gender. 

 
Figure 4. Distribution of respondents' uric acid levels based on normal and high categories. 

 

Insulin sensitivity is also different between the 

two sexes. Compared to men, women have less 

skeletal muscle mass with high adipose tissue, 

more free fatty acids (FFA) so they have higher 

insulin resistance than men, which will impact 

the progression of diabetes mellitus(Wang & 

Mittendorfer, 2010). A study concluded that 

men are at risk for impaired fasting blood sugar, 

while women are more likely to have impaired 

blood sugar tolerance (Ciarambino et al., 2022; 

Kadowaki et al., 2023). 

The number of people who have normal 

blood sugar levels indicates a good diet such as 

avoiding consuming foods high in sugar and fat 

in the diet every day and increasing regular 

physical activity (Asif, 2014). Diet is closely 

related to the incidence of diabetes mellitus 

(DM). Consuming foods high in carbohydrates 

and low in fiber is a risk factor of 5.09 times 

greater for the incidence of DM (Sami et al., 

2017). A maintained body mass index is also a 

possibility that most respondents have a normal 

GDS although this data was not recorded during 

the activity (Cai et al., 2017; Klin et al., 2019) 

Uric acid is the breakdown product of 

purines from DNA, RNA, ATP and cAMP, can 

accumulate in the blood due to increased 

production (intake of alcohol or foods high in 

purines) or reduced elimination due to impaired 

renal function (Johson, R.J.; Lanaspa, M.A.; 

Gaucher, 2012). Urate crystals often 

accumulate in connective tissue in joints, 

tendons and kidneys and sometimes in heart 

valves (Huang et al., 2021). Hyperuricemia 
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results from increased uric acid production, 

impaired renal excretion, or a combination of 

both. Hyperuricemia is a risk factor for various 

diseases including ischemic stroke, gout, renal 

dysfunction, hypertension, hyperlipidemia, 

diabetes and obesity (Skoczyńska et al., 2020;   

Stewart et al., 2019). Research shows that as 

many as 31% of men with stroke have high uric 

acid (Padda et al., 2021). Elevated serum uric 

acid levels have been shown to play a role in the 

occurrence of diseases such as vascular 

inflammation, including atherosclerosis. 

Almost 100% of respondents had normal uric 

acid levels, indicating a good lifestyle and 

dietary management (Kimura et al., 2021;  

Freilich et al., 2022). 

IV. CONCLUSION 

The screening results showed that most 

visitors to Lamongan square had normal blood 

sugar levels, and normal uric acid.  
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