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Abstract

Introduction: COVID-19 is a disease caused by SARS-CoV-2 (Severe Acute Respiratory Coronavirus 2), an outbreak in
the world in 2019 until now. High cholesterol levels correlate with increasing disease severity in SARS-CoV-2 infection
because there is a surge of cases in Gianyar Regency, a district of Taro Village. This study aimed to examine the
relationship between age and gender to cholesterol levels which are expected to become information for the people of
Taro Village as a basis for health screening to prevent comorbid diseases that increase mortality in SARS-CoV-2 infection
and increase awareness of the people of Taro Village to maintain health and implement a healthy lifestyle.

Method: Capillary blood was taken and then checked for cholesterol levels using a standardized tool on 44 respondents.
The cholesterol check was conducted in Gianyar Regency, precisely in Taro Village, Tegalalang District, and Bali. The
data obtained will be analyzed using univariate analysis followed by bivariate analysis using the Spearman correlation
test for variables of age and cholesterol levels. In contrast, for variables gender and cholesterol levels, the Mann-Whitney
test is performed.

Results: A total of 44 individual respondents in this study, the distribution of data, namely the age of the repondent is
more in the 41-50 year age group, the number of female respondents is 33 or 75.0% of the total respondent, and 70.5%
of the respondent or 31 have normal cholesterol levels. The results of the Spearman test on the variables of age and
cholesterol levels obtained a P value>0, 05, and the results of the Mann Withney test on the variables gender and
cholesterol levels obtained a P value>0, 05.

Conclusion: Most taro villagers have normal cholesterol levels obtained as many as 31 people, or 70.5% of the total
respondent. It may be influenced by the work factor of taro villagers who work a lot in the agriculture and plantation
sectors. Based on the study results, there is also no significant relationship between age and gender with the cholesterol
levels of Taro Villagers. However, high cholesterol levels were only found in females as many as five people.
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1. Introduction

COVID-19 is a disease caused by SARS-CoV-2 (Severe Acute Respiratory Coronavirus 2), an outbreak in the world in
2019. On January 30,2020, WHO (World Health Organization) has determined that the epidemic of COVID-19 is a public
health emergency of international concern (PHEIC). This virus spreads very quickly and has a high mortality rate.
Patients with this viral infection will experience pneumonia, severe symptoms of acute respiratory distress syndrome
(ARDS), and various organ failures [1]. In a study using a systematic review and meta-analysis method, it was found that
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COVID-19 patients with pre-existing chronic or comorbid diseases had a strong correlation with an increase in disease
severity [2]. Based on previous research, it was found that comorbidities in COVID-19 patients that had been sensitized
were hypertension, diabetes mellitus, stroke, cancer, kidney issues, and high cholesterol levels. Hypercholesterolemia
or high cholesterol levels is the beginning of atherosclerosis which is the leading cause of cardiovascular disease [3].
One of them can cause stroke, which is comorbid with COVID-19 patients. The SARS-CoV-2 virus can use serum
cholesterol as a tool to enter the host so that in most studies was found that low levels of FC, HDL, and LDL cholesterol
in patients with viral infections [4].

Cholesterol is a predominantly hydrophobic sterol. Cholesterol is synthesized by all cells in mammals and is primarily
found in cell membranes. Cholesterol, along with lipids, plays a role in regulating the double cell membrane's rigidity,
fluidity, and permeability. Besides that, cholesterol interacts with numerous other sterol transport proteins that
facilitate and regulate subcellular distribution, the main organ in the biosynthesis of cholesterol in the liver. Cholesterol
can be synthesized endogenously or can be obtained exogenously. Cholesterol will enter the bloodstream and turn into
VLDLs (Very Low-Density Lipoproteins), after which in the bloodstream it will be processed into LDLs (Low-Density
Lipoproteins), which can be taken up by peripheral cells through receptor-mediated endocytosis [5, 6, 7].

Cholesterol levels can differ according to gender and age. A study from India in 2016 found cholesterol levels in females
were higher than in males after middle-age; this is in line with previous research on international data [8, 9]. However,
at the age of 20-55 years, males are more likely to have higher cholesterol levels than females. Based on this study, it
was also found that there was a change in the increase in cholesterol levels that occurred ten years earlier [9]. Another
study with cross-sectional analysis found a high variation in cholesterol levels in females and males [10]. The most
commonly used for cholesterol measurement is total cholesterol, which includes LDL cholesterol and HDL cholesterol.
However, because of the different effects of LDL cholesterol and HDL cholesterol in the body, it can lead to
misinterpretation of the body's specific conditions for good cholesterol. Therefore, more sensitive measures, for
example, the total: HDL cholesterol ratio or non-HDL cholesterol levels [11]. Cholesterol level based on Kementrian
Kesehatan Republik Indonesia are divided into 3 groups: (1) normal cholesterol level (<200 mg/dl), (2) high normal
limit (200-239 mg/dl), and (4) high cholesterol level (>240 mg/dl) [12].

Taro Village is one of the villages in Gianyar Regency, Bali Province. Based on data from the Taro Village Government in
August 2020, there were 30 cases of Covid 19 who had completed treatment and 3 cases of Covid 19 with no symptoms.
The latest data from the Bali Provincial Government on July 19, 2021, obtained the number of confirmed cases of Covid
19 in Gianyar Regency, Bali, as many as 6511 people, and the death from Covid 19 as many as 150 people; this number
continues to increase compared to 2020 [13, 14]. Due to an increase in cases in Gianyar Regency, which is a district of
Taro Village, the researchers aimed to examine the relationship between age and gender on cholesterol levels. This
study is expected to be information for the people of Taro Village as a basis for health screening to prevent comorbid
diseases that increase mortality in SARS-CoV-2 infection and increase awareness of the people of Taro Village to
maintain health and implement a healthy lifestyle.

2. Material and methods

Community service activities are designed to check cholesterol levels in Taro Village, Tegalalang District, Gianyar
Regency, and Bali Province. The activity was carried out for one day on July 11, 2021, with a population of 44 people
who had been adjusted to the regulations for the implementation of restrictions on community activities carried out
during community service activities. The independent variables were age and gender, while the dependent variable was
total cholesterol levels. Community service activities are carried out by always paying attention to health protocols by
maintaining distance, using masks properly, maintaining hand hygiene, using other personal protective equipment such
as long-sleeved plastic aprons, latex gloves, and face shields.

Checking total cholesterol levels is done using three tools and unique standardized strips. A peripheral blood
respondent was drawn from the fingertip, then dripped on a unique strip that has been attached to the tool. The results
will come out in the form of numbers listed on the device's screen in a few seconds. The data obtained will be analyzed
with univariate analysis to see the description of age, gender, and total cholesterol levels and then performed bivariate
analysis to see whether there is a relationship between age and sex with total cholesterol levels in the Taro Village
community.
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3. Results

3.1. Univariate Analysis

Based on table 1, the respondent in this study has an average age of 38.89, with the youngest respondent age being 21
years and the oldest respondent age being 53 years. Most respondents came from 41 to 50 years, as many as 17 people
(38.6%), and the minor respondent came from the age group 51-60 years, namely four people (9.1%).

Table 1 Respondent Distribution by Age

Age Group n Percentage (%)
21-30 tahun | 10 22.7
31-40 tahun | 13 29.5
41-50 tahun | 17 38.6
51-60 tahun | 4 9.1

Based on table 2, the respondent in this study was primarily female, as many as 33 people (75.0%) out of 44
respondents, and only 11 people (25.0%) were male in the total number of respondents.

Table 2 Respondent Distribution by Gender

Gender | n Percentage (%)
Female 33 75.0%
Male 11 25.0%

Based on table 3, the respondent of this study had an average cholesterol level of 183.30 mg/dl, with the lowest
cholesterol level being 125 mg/dl and the highest cholesterol level being 253 mg/dl. Most respondents were obtained
from the group with cholesterol levels less than 200 mg/dl as many as 31 people (70.5%), and the minor respondents
came from the group with cholesterol levels more than 240 mg/dl as many as five people (11.4%).

Table 3 Frequency Distribution of Respondents Based on Cholesterol Levels

Cholesterol Level | n Percentage (%)
<200 mg/dl 31 70.5%
200-239 mg/dl 8 18.2%
>240 mg/dl 5 11.4%

3.2. Bivariate Correlation Analysis

The relationship between age and cholesterol levels is known from the test results using the Pearson correlation test if
the data has a normal distribution. If the data is not normally distributed, the test is performed using the Spearman
correlation. Based on the Kolmogorov Smirnov normality test results on the variables of age and cholesterol levels, the
data showed an abnormal distribution (p <0.05), so the relationship between age and cholesterol levels could be tested
using the Spearman correlation. Based on the results of the Spearman correlation test in table 4, it was found that there
was no significant correlation (P>0.05) between age and cholesterol levels.

The relationship between gender and cholesterol levels is known from the test results using an unpaired t-test if the
data is normally distributed. If the data is not normally distributed, the Mann-Whitney test is performed. Based on the
Kolmogorov Smirnov normality test results on the variable cholesterol levels in the female and male groups, the data
showed that it was not normally distributed (P<0.05), so it would be continued with the Mann Whitney test. Based on
the results of Mann Withney in table 5, it was found that there was no significant difference (P>0.05) of gender on
cholesterol levels.
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Table 4 Spearman's Correlation Test Results Relationship between Age and Cholesterol Levels

n
2§§up Cholesterol Level (<200 | Cholesterol Level (200- | Cholesterol Level (>240 ﬁg::ﬂt
mg/dl) 239 mg/dl) mg/dl)
21-30 7 1 2
31-40 11 2 1 P =0.699
41-50 11 4 2 N =44
51-60 2 1 0

Table 5 Mann Whitney Test Results Relationship between Gender and Cholesterol Levels

Gender Mean + SEM n p-Value
Female 191,52 + 26,759 | 33

0.079
Male 158,64 + 35,367 | 11

4. Discussion

4.1. The majority of cholesterol levels in this study were found to be normal

The study results showed that 31 people, or 70.5% of the total respondent, had normal cholesterol levels. Cholesterol
levels can vary depending on our lifestyle. The AHA (American Heart Association) through cholesterol guidelines
recommends four lifestyle changes in patients with hyperlipidemia: (1) eating a heart-healthy diet, (2) regular exercise,
(3) avoiding tobacco smoke, and (4) losing weight in patients who have diabetes, obese or overweight [15]. This result
is in line with one case report in 2017, which was found in a 33-year-old man with moderately high cholesterol levels
and a family history of cardiovascular disease who was given medical intervention for six weeks in the form of changing
lifestyle through diet and exercise. There was a decrease in total cholesterol and LDL cholesterol, and after six months,
cholesterol levels remained constant in the normal range [16].

Demographic data of Taro Village obtained from Bappeda (Regional Development Planning Agency) and R&D (Research
and Development) of Gianyar Regency, Bali in 2021 obtained as many as 30.07% of the people, have jobs as gardeners,
and 24.33% work in the rice field agriculture sector [17]. Based on research conducted in Japan, it was found that
working in agriculture can reduce the risk of health care needs in old age due to a healthy diet and exercise pattern [18].
Workers in agriculture are likely to eat more vegetables than the population in general [19]. In addition, other studies
have also shown that gardening activities can have a protective effect against dementia in older adults [20, 21]. The
increase in total cholesterol levels has a positive relationship with dementia, specifically in AD (Alzheimer's disease), as
one of the possible potential risk factors for vascular diseases in dementia [22, 23]. Therefore, occupational factors that
involve physical activity such as agriculture and plantations may improve health, one of which is getting more normal
cholesterol levels in this study.

4.2. There is no significant relationship between age and gender with cholesterol levels

The study results showed that there was no significant relationship between age and gender with cholesterol levels. It
means that the risk of increasing cholesterol levels can occur at all ages and genders. One of the factors that support
variations in cholesterol levels is diet. A diet that can cause an increase in cholesterol levels is a western lifestyle with
the consumption of Western-style fast food, which is now commonly found in the community [24]. In contrast, the diet
in the vegetarian diet was found to significantly reduce HDL cholesterol, total cholesterol in females and males [25].
Another study also found that healthy dietary patterns such as consuming more fruits, milk, and vegetables have
protective factors in preventing high triglycerides and HDL cholesterol levels in females [26]. However, in this study,
there was no data regarding the diet of the respondent, so it cannot be known whether the influence of differences in
the diet caused the cholesterol levels obtained. In addition to dietary factors, physical activity factors also increase and
decrease cholesterol levels. Exercise is an activity or physical activity that can increase cholesterol metabolism. A study
indicated that increased physical activity had more influence on cholesterol synthesis than weight loss and calorie
restriction [27].

In this study, there was no significant relationship between gender and cholesterol levels. However, at high cholesterol
levels, there was five female while none of the males had high cholesterol levels. It is appropriate because females have

258



World Journal of Advanced Research and Reviews, 2022, 13(01), 255-260

higher cholesterol levels than males [28]. There was an increase in total cholesterol in females until it reached its peak
atthe age of 56-57 years, while in males, it occurred at the age of 50-51 years. The average cross point of total cholesterol
for female and male sex occurs at 50-51 years, namely at the median age of menopause [29]. In females, this can be
caused by a drastic decrease in estrogen in the body following a drastic increase in total cholesterol [30]. However, it
may be due to the weakness of the data taken from this study, namely that there are more respondents with females
than males.

5. Conclusion

The majority of taro villagers have normal cholesterol levels obtained as many as 31 people, or 70.5% of the total
respondent, have normal cholesterol levels. It may be influenced by the work factor of taro villagers who work a lot in
the agriculture and plantation sectors. Based on the study results, there is also no significant relationship between age
and gender with the cholesterol levels of Taro Villagers. However, high cholesterol levels were only found in females as
many as five people.
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