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            Abstract

            
               
Serum total cholesterol levels above 200mg/dL (Hypercholesterolemia) have repeatedly been correlated with cardiovascular and
                  other degenerative diseases. Many risk factors can lead to Hypercholesterolemia, one of which is the dietary pattern. A dietary
                  pattern is one simple way to start, which can be modified to avoid Hypercholesterolemia. This study describes the correlation
                  between dietary pattern with serum total cholesterol levels within HKBP Sudirman church congregation in September 2018 using
                  a cross-sectional study, and the sample was obtained from accidental sampling. Therefore, there is no requirement for both
                  inclusion and exclusion criteria. In total, 38 respondents contributed to this research. Data retrieval was done using questionnaires
                  for the dietary pattern and rapid test for the serum total cholesterol levels. The data was used to analyze by the Pearson
                  Chi-Square test. Based on the study result, there was a significant relationship between carbohydrate consumption frequency
                  with the respondents' serum total cholesterol levels (p = 0,031). In contrast, the significant relationship between protein
                  consumption frequency (p = 0,631), fat consumption frequency (p = 0150), fiber consumption frequency (p = 0,631) and fast-food
                  consumption frequency (p = 0,150) with serum total cholesterol levels of the respondents were not found.
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               INTRODUCTION

            Health is a significant thing for improving quality and extending human life expectancy. Awareness of the importance of maintaining
               health usually arises when a person experiences certain disease. Maintaining a regular and balanced diet is a simple step
               to keep the body healthy in everyday life. Of course, the proper diet will also provide maximum benefits for the body 1. Recently, the influence of globalization that has developed dynamically has made it easy to obtain delicious, cheap and easy
               to obtain food. Foods like this that are high in cholesterol, carbohydrates and salt can lead to Hypercholesterolemia and
               even obesity. Hypercholesterolemia is a condition where total cholesterol is found in the blood of more than or equal to 200mg / dL. According
               to the National Heart, Lung and Blood Institute, several factors that can affect total cholesterol levels are divided into
               two main factors, including modifiable factors, namely, diet, weight gain, physical activity, smoking habits, and non-modifiable
               factors namely, age, gender and heredity 2.
            

            Based on research conducted by Vristilia et al. (2012) found that a diet high in saturated fatty acids from meat, egg yolks,
               dairy products, coconut oil, and margarine can increase cholesterol levels 3. However, cholesterol levels can be lowered by consuming fibrous foods that are generally derived from plants (dietary fibre)
               4. Total cholesterol levels that exceed typical values can trigger various degenerative diseases which are generally influenced
               by age, such as heart disease, stroke, and diabetes mellitus 5. The highest global prevalence of Hypercholesterolemia was found in Europe (54%), followed by America (48%), Southeast Asia
               (29%) and Africa (22.6%) 6. Meanwhile, in Indonesia, the prevalence of Hypercholesterolemia is common in the age range of 25-64 years, with the percentage
               of the 25-34 year age group being 9.3% and increasing to 15.5% in the 53-64 year age group, and is more common in women. that
               is, 2.2% compared to 1.5% of men in Indonesia. According to Riskesdas 2013, Hypercholesterolemia reached 39.6% in women, while
               in men, it was 30%. The habit of eating fatty, cholesterol, and fried foods ≥1 time/day based on data from the 2013 Basic
               Health Research (Riskesdas) survey in Indonesia is still relatively high, namely 40.7% 6.
            

            If not controlled, the World Health Organizations estimates that high total cholesterol levels can cause 2.6 million deaths
               and 29.7 million disability-adjusted life years (DALYs) worldwide. Early and routine preventive action, awareness and discipline
               in implementing healthy eating habits are needed 7. Therefore, the authors are interested in conducting a study entitled "Correlation between Diet and Blood Total Cholesterol
               Levels in HKBP Church Congregation, which are on Jenderal Sudirman Jakarta Street in September 2018”. The problem that will
               be answered in this research is whether there is a correlation between diet and total cholesterol levels in the blood in Jemat
               at HKBP Church Jalan Jend. Sudirman Jakarta? The study's aim, namely "to determine the correlation between diet and total
               cholesterol levels in the blood in the HKBP Church Jalan Jend. Sudirman Jakarta".
            

         

         
               LITERATURE REVIEW

            Dietary consumption patterns are defined by the Ministry of Health of the Republic of Indonesia as the composition of foods
               commonly eaten, including the types and amounts of food consumed by a person or group of people/population within a particular
               frequency and period 8. Ideal nutrition is obtained when the food consumed by the body every day provides a source of energy and nutrients that
               are in line with what humans need based on age, height and weight, type of activity, as well as body physiological conditions
               (illness, pregnancy, or breastfeeding) 9. Of course, excess nutrients in the long term impact excess energy so that energy is stored in the form of fat tissue in
               the body and harms health.
            

            Dietary modification to reduce cholesterol levels is recommended to reduce saturated fat intake by keeping fat levels below
               30% of total calories and saturated fat below 10%. By lowering the amount of cholesterol in the diet, plasma cholesterol levels
               in humans, in general, can decrease by about 0.13mmol/L serum cholesterol if avoiding foods with a cholesterol content of
               100 mg 10. Assessment of nutritional status can be carried out in two ways, namely directly and indirectly. Direct assessment of nutritional
               status includes: anthropometric, clinical, biochemical and biophysical. Meanwhile, nutritional status assessment indirectly
               includes food consumption surveys, vital statistics, and ecological factors. Assessment of nutritional status using a food
               consumption survey is intended to determine eating habits and describe the adequacy of foodstuffs and nutrients that affect
               a person's food consumption. Food consumption surveys can be carried out in 3 ways, namely qualitative methods, quantitative
               methods and mixed methods (qualitative and quantitative).
            

            Cholesterol is an amphipathic lipid based on steroid chemicals that are found in animals, is a significant component of membrane
               structures and a complex component of the outer layer of blood plasma lipoproteins, as well as a precursor to corticosteroids,
               sex hormones, bile acids and vitamin D. However, cholesterol is also found in a small amount on the membrane of the intracellular
               organelles 11, 12.
            

            In humans, cholesterol comes from two sources: food and synthesis in almost all cells with a nucleus 10, 13. The body needs about 1100 mg of cholesterol every day, synthesizes about 700 mg of cholesterol/day and is obtained from
               food intake 14. Generally, cholesterol is found in animal products because these compounds are produced from animal metabolic processes.
               Foods such as egg yolks, meat, liver, and animal brains contain cholesterol. In the body, cholesterol is found in tissues
               and blood plasma as free cholesterol or deposits. Cholesterol in the form of deposits will bind to long-chain fatty acids
               known as ester-cholesterol. In plasma, free cholesterol and ester cholesterol will be transported to tissues and organs in
               the body via lipoproteins.
            

            Low-density lipoproteins (LDL), commonly referred to as bad cholesterol, will bind to free or stored cholesterol and function
               in transporting cholesterol and cholesterol-esters to many tissues. Meanwhile, high-density lipoproteins (HDL) or commonly
               referred to as good cholesterol, only bind to free cholesterol and function in removing it from the tissue and bringing it
               to the liver to be eliminated from the body as a form of unesterified cholesterol or as a result of its metabolism namely
               bile acids 10.
            

            Cholesterol consists of methyl group at positions 10 and 13, as well as an 8-to 10-carbon alkyl side chain at position 17,
               which is oriented towards the steroid nucleus (Beta-orientation), and the lengthening of the alkyl group from the back of
               the steroid is oriented towards Alpha-orientation, polyphenol on the side chain, oxygen in the C-3 bond, either the hydroxyl
               group in sterols or the carbonyl group on other steroids. The cholesterol ring is relatively rigid, and the C-3 position,
               a weak polar alcohol group, is characteristic of the cholesterol plasma membrane 12. Cholesterol in the body is synthesized by a precursor that comes from calories produced by carbohydrates, fats, and proteins,
               namely Acetyl-CoA. Therefore, the calorie intake from these three types of food ingredients also produces cholesterol in the
               body.
            

            
                  
                  Figure 1

                  Cholesterol Structure [11 ]
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            The biosynthesis process of cholesterol occurs intracytoplasmic and consists of 5 main stages, namely: a) Synthesis of Mevalonate
               from Acetyl-CoA; b) Formation of the Isoprenoid Unit from Mevalonate through the release of CO2; c) Condensation of six Isoprenoid
               Units for the formation of Squalene; d) Squalene cyclization to produce lanosterol (parent steroid) and e) Cholesterol is
               formed from lanosterol 10, 15. 
            

            Cholesterol ester is a storage form of cholesterol transported by LDL with the most significant proportion in plasma. Cholesterol
               ester derived from food will be hydrolyzed into cholesterol that is then absorbed by the proximal small intestine and unesterified
               cholesterol and other lipids in food, then put into chylomicrons to be carried to the Endoplasmic Reticulum and undergo esterification.
               According to Beatrice, about 300-500mg of dietary cholesterol and 600-1000mg of biliary cholesterol are absorbed per day.
               80-90% of the cholesterol that has been esterified by AcetylKoA Acetyltransferase 2 (ACAT2) with long-chain fatty acids will
               be channelled to the liver chylomicron remnants (chylomicron remnants) and will be secreted by the liver in the form of VLDL
               during the formation. IDL, then LDL absorption occurs by LDL receptors in the liver and extrahepatic tissue. Although several
               studies suggest that HDL also contributes to the absorption of cholesterol and phospholipids 13, 16. Cholesterol is excreted mainly through the intrahepatic elimination pathway. In small amounts, the body also excretes it
               by excretion of steroid hormones in urine and sequestration of dead skin cells 10.
            

            The National Heart, Lung and Blood Institute divide several factors that can affect total cholesterol levels into two main
               factors: modifiable and non-modifiable factors. Modifiable factors consist of diet, weight gain, physical activity, and smoking
               habits. Meanwhile, factors that cannot be modified consist of heredity (genetics), age, and gender 2.
            

            Based on the definition of Hypercholesterolemia, total cholesterol levels can be categorized as follows:

            
                  
                  Table 1

                  
                     Total Cholesterol Levels based on Hypercholesterolemia
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Total Cholesterol Levels

                           
                        
                        	
                              
                           
                            Category

                           
                        
                     

                     
                           	
                              
                           
                             
                                 
                                    ≤
                                 200mg/dL
                           

                           
                        
                        	
                              
                           
                            Normal

                           
                        
                     

                     
                           	
                              
                           
                            >200mg/dL

                           
                        
                        	
                              
                           
                            High

                           
                        
                     

                  
               

               

            

         

         
               RESEARCH METHODS

            This study used an analytic survey research design with a cross-sectional approach. This research was conducted on September
               22 2018, at the HKBP Sudirman Church. This study's population were congregants of the HKBP Sudirman Church aged ≥40 years
               who came at the research time. The number of respondents taken in this study was not planned and did not use formulas, but
               based on accidental sampling techniques, so that the number of research respondents was 36 people in the HKBP Sudirman Church.
               This research was conducted by taking primary data directly from the elderly congregation of the HKBP Sudirman Church, which
               included: the identity of the respondent (name, age, gender), the quality and quantity of food consumption, and the total
               blood cholesterol level of the respondent. The instruments used to collect data in this study included: a) 1-month eating
               habits questionnaire (dietary history); b) Qualitative food frequency questionnaire; c) EasyTouch brand total cholesterol
               measuring device; d) Cholesterol strips; e) Pen lancet; f) Lancet; and g) Alcohol swab. All data obtained in this study were
               processed in the SPSS version 23.0 computer program with the following stages: a) Editing b) Coding; c) Data Entry; d) Tabulating.
            

         

         
               RESULT AND DISCUSSION

            In implementing the research carried out on September 22 2018, 38 respondents were willing to undergo the research procedure.
               The identity of the respondents is filled in according to age and gender.
            

            
                  
                  Table 2

                  
                     Distribution of Respondents
                     b
                     ased 
                     on Gender
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            N

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            29

                           
                        
                        	
                              
                           
                            76,3

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            23,7

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            38

                           
                        
                        	
                              
                           
                            100

                           
                        
                     

                  
               

            

            Based on table 2, it can be seen that the respondents are primarily women, as many as 29 people (76.3%), and the number of
               male respondents is nine people.
            

            
                  
                  Table 3

                  
                     Distribution of
                     R
                     espondents by 
                     Age
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age

                           
                        
                        	
                              
                           
                            N

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            < 40 year

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7,9

                           
                        
                     

                     
                           	
                              
                           
                            40-50 year

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            26,3

                           
                        
                     

                     
                           	
                              
                           
                            51-60 year

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            26,3

                           
                        
                     

                     
                           	
                              
                           
                            61-70 year

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            15,8

                           
                        
                     

                     
                           	
                              
                           
                            71-80 year

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            15,8

                           
                        
                     

                     
                           	
                              
                           
                            81-90 year

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            7,9

                           
                        
                     

                     
                           	
                              
                           
                            Total
                           

                           
                        
                        	
                              
                           
                           
                               38
                              
                           

                           
                        
                        	
                              
                           
                            100

                           
                        
                     

                  
               

            

            Based on table 3 above, the age of the youngest respondent is <40 years old, and the oldest respondent is 83 years old, where
               the most respondents who participated in the study came from the age range of 40-50 years and the age range of 51-60 years,
               as many as ten people (26.3 %). While the minor age group obtained from the age group <40 years and the age group 81-90 years,
               as many as three people (7.9%). The two groups are aged 61-70 years and 71-80 years, and each contributed as many as six respondents.
            

            
                  
                  Table 4

                  
                     Distributionof Respondents Type and Frequency of Eating
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Types of Food Ingredients
                              
                           

                           
                        
                        	
                              
                           
                           
                              Food Frequency 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           ≥ 1x / day 
                           

                           
                        
                        	
                              
                           
                           
                              4 - 6x/week 
                              
                           

                           
                        
                        	
                              
                           
                           
                              1 – 3x/week 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Never 
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                             N

                           
                        
                        	
                              
                           
                           % 
                           

                           
                        
                        	
                              
                           
                             N

                           
                        
                        	
                              
                           
                           
                              % 
                              
                           

                           
                        
                        	
                              
                           
                             N

                           
                        
                        	
                              
                           
                           % 
                           

                           
                        
                        	
                              
                           
                             N

                           
                        
                        	
                              
                           
                           
                              % 
                              
                           

                           
                        
                        	
                              
                           
                           
                               N
                              
                           

                           
                        
                        	
                              
                           
                           
                              % 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              Sources of Carbohydrates: 
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Rice 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           20 

                           
                        
                        	
                              
                           
                           52,6 

                           
                        
                        	
                              
                           
                           17 

                           
                        
                        	
                              
                           
                           44,7 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           2,6 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Cassava 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           2,6 

                           
                        
                        	
                              
                           
                           5 

                           
                        
                        	
                              
                           
                           13,2 

                           
                        
                        	
                              
                           
                           25 

                           
                        
                        	
                              
                           
                           65,8 

                           
                        
                        	
                              
                           
                           7 

                           
                        
                        	
                              
                           
                           18,4 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Sweet potato 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           2,6 

                           
                        
                        	
                              
                           
                           3 

                           
                        
                        	
                              
                           
                           7,9 

                           
                        
                        	
                              
                           
                           27 

                           
                        
                        	
                              
                           
                           71,1 

                           
                        
                        	
                              
                           
                           7 

                           
                        
                        	
                              
                           
                           18,4 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Bread 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           12  

                           
                        
                        	
                              
                           
                           31,6 

                           
                        
                        	
                              
                           
                           8 

                           
                        
                        	
                              
                           
                           21,1 

                           
                        
                        	
                              
                           
                           16 

                           
                        
                        	
                              
                           
                           42,1 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Noodles 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           6 

                           
                        
                        	
                              
                           
                           15,8 

                           
                        
                        	
                              
                           
                           28 

                           
                        
                        	
                              
                           
                           73,7 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Sweet drink 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           3 

                           
                        
                        	
                              
                           
                           7,9 

                           
                        
                        	
                              
                           
                           13 

                           
                        
                        	
                              
                           
                           34,2 

                           
                        
                        	
                              
                           
                           20 

                           
                        
                        	
                              
                           
                           52,6 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                              Protein Source: 
                              
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Beef 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           5 

                           
                        
                        	
                              
                           
                           13,2 

                           
                        
                        	
                              
                           
                           26 

                           
                        
                        	
                              
                           
                           68,4 

                           
                        
                        	
                              
                           
                           5 

                           
                        
                        	
                              
                           
                           13,2 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Chicken meat 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           12 

                           
                        
                        	
                              
                           
                           31,6 

                           
                        
                        	
                              
                           
                           3 

                           
                        
                        	
                              
                           
                           7,9 

                           
                        
                        	
                              
                           
                           21 

                           
                        
                        	
                              
                           
                           55,3 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Lamb 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           17 

                           
                        
                        	
                              
                           
                           44,7 

                           
                        
                        	
                              
                           
                           21 

                           
                        
                        	
                              
                           
                           55,3 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Chicken eggs 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           9 

                           
                        
                        	
                              
                           
                           23,7 

                           
                        
                        	
                              
                           
                           10 

                           
                        
                        	
                              
                           
                           26,3 

                           
                        
                        	
                              
                           
                           18 

                           
                        
                        	
                              
                           
                           47,4 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           2,6 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Fish 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           14 

                           
                        
                        	
                              
                           
                           36,8 

                           
                        
                        	
                              
                           
                           15 

                           
                        
                        	
                              
                           
                           39,5 

                           
                        
                        	
                              
                           
                           9 

                           
                        
                        	
                              
                           
                           23,7 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Tempe/Tofu 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           14 

                           
                        
                        	
                              
                           
                           36,8 

                           
                        
                        	
                              
                           
                           16 

                           
                        
                        	
                              
                           
                           42,1 

                           
                        
                        	
                              
                           
                           8 

                           
                        
                        	
                              
                           
                           21,1 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           38 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           
                                 
                                 	
                                    Nuts 

                                 

                              

                           

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           5,3 

                           
                        
                        	
                              
                           
                           12 
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            Table 4 presents an overview of the types and frequencies of food consumed frequently and rarely by respondents. Based on
               the table above, it can be seen that all respondents, namely 38 people (100%), consume rice every month as a source of carbohydrates.
               Apart from rice, bread is also a foodstuff from a carbohydrate source consumed by many respondents per day, namely 12 people
               (31.6%). Cassava, sweet potatoes, noodles, and sweet drinks are types of food ingredients rarely consumed by respondents,
               of whom only one person (2.6%) often consumes cassava and sweet potatoes per day. Two people (5.3%) consume more noodles of
               or equal to 1x/day, and sweet drinks consumed by three people (7.9%) per day from all respondents.
            

            For protein sources, most often consumed by respondents are fish, tofu and tempeh, with the number of respondents as many
               as 14 people (36.8%) who eat this type of food ≥1x/day. Chicken meat is also a type of food included in the category of frequently
               consumed by respondents, 12 people (31.6%) consumed chicken meat, followed by chicken eggs consumed by nine people (23.7%)
               ≥1 time/day. Beans and beef are only consumed by two people (5.3%) per day. Most of the respondents, namely 12 people (31.6%)
               and 21 people (55.3%), do not consume nuts as a staple food, with the frequency of consumption. 4-6x/week and 1-3x/week. Meanwhile,
               the protein source that respondents rarely consumed was goat meat, with a frequency of 1-3 times/week as many as 17 people
               (44.7%) and never as many as 21 people (55.3%).
            

            In the type of fatty food ingredients, milk is the source of fat most consumed by respondents per day, with nine people (23.7%),
               followed by four people (10.5%) adding vegetable oil to their food consumption per day. Offal, cheese, coconut milk and butter
               are the types of food items that are the least consumed by respondents, and this is stated by only one person (2.6%) consuming
               offal and coconut milk every day, followed by cheese and butter, which only two people consume ( 5.3%) per day.
            

            For fast food consumption, it can be seen that most respondents tend to prefer fried food. It is stated by the frequency of
               fried food consumption which is included in the never category, is seven people (18.4%), less than 11 people (11). 28.9%)
               and soft drinks as many as 17 people (44.7%).
            

            All respondents consume vegetables and fruit every month; this is indicated by the absence of respondents who have never eaten
               vegetables and fruit. However, the frequency of consumption of vegetables and fruit for each respondent was found to vary.
               Most of the respondents often eat vegetables and fruit, with 20 people (52.6%) eating vegetables and 18 (47.4%) people eating
               fruit every day. 
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            Based on table 5, it is found that the proportion of respondents who have normal total cholesterol levels is 33 people (86.8%),
               more than five people who have high total cholesterol levels (13.2%). It shows that of the entire population of respondents,
               the number of respondents who fall into high total cholesterol levels (>200mg/dL), namely five people, have Hypercholesterolemia.
            

            According to data from 38 research respondents, the lowest total cholesterol level was 116mg/dL, and the highest was 342mg/dL.
               The total cholesterol average value was 168.7 mg/dL from the overall respondent data.
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            Based on table 6, it can be seen that the relationship between the frequency and type of diet and the total cholesterol level
               of the respondents using the Pearson Chi-Square test. According to the Pearson Chi-Square test results for the relationship
               between the frequency of carbohydrate consumption and total cholesterol levels, the value of p = 0.031 (p <0.05) indicates
               a significant relationship between the frequency of carbohydrate consumption and the total cholesterol level of the respondents.
               Meanwhile, the Pearson Chi-Square test for the relationship between the frequency of protein consumption and total cholesterol
               levels obtained a value of p = 0.631 (p> 0.05), thus indicating no significant relationship between protein frequency consumption
               and the total cholesterol level of the respondents. The Pearson Chi-Square test on the relationship between fat consumption
               frequency and total cholesterol levels obtained p-value = 0.150 (p> 0.05), which means no significant relationship between
               fat consumption frequency and the total cholesterol level of the respondent. The P-value obtained from the Pearson Chi-Square
               test on the relationship between fibre consumption frequency and total cholesterol levels are p = 0.631 (p> 0.05), which means
               no significant relationship between fibre frequency consumption and the total cholesterol level of the respondent. For the
               relationship between the frequency of consumption of fast food and total cholesterol levels with the Pearson Chi-Square test,
               the value of p = 0.150 (p> 0.05) was found, indicating that there was no significant relationship between the frequency of
               consumption of processed food and the total cholesterol level of the respondents.
            

            The study results on the frequency of carbohydrate consumption among respondents showed that the highest number of respondents
               frequently consumed carbohydrates as many as 21 people (55.3%) and rarely consumed carbohydrates as many as 17 people (44.7%).
               Of the total carbohydrates, rice is the type of food that is most often consumed by respondents per day, namely as many as
               20 people (52.6%). Indonesian people tend to think of rice as a staple food ingredient that needs to be in a dish arrangement
               to obtain energy, and usually, rice is an enormous amount in a dish 17. However, excessive consumption of carbohydrates can cause an increase in triglyceride levels through the breakdown of carbohydrates,
               namely glucose, which undergoes glycolysis to pyruvate. This process produces acetyl-CoA, which will enter into the oxidative
               decarboxylation process, which can cause de novo increase in fatty acids (synthesis of precursors. with a more straightforward
               form). This fatty acid will undergo esterification with triosephosphate produced from the glycolysis process, and the result
               is an increase in triglycerides, where the excess will be stored in the form of fat under the skin 18.
            

            The frequency of protein consumption in the frequent and rare categories was found to be the same, namely 19 people (50%)
               in each category. Sources of protein can be obtained from animal protein (meat, fish) and vegetable protein (tofu, tempeh).
               Meat, fish, and eggs generally contain small amounts of fibre, but tofu and tempeh are types of food that are processed from
               soybeans, a vegetable protein that has high digestibility due to its relatively high protein and water content. Researchers
               found that the consumption of tempe and tofu in this study was the most frequently consumed by respondents, namely as many
               as 14 people (36.8%) with a frequency of eating ≥1x / day. It could be because tempeh and tofu have high nutritional value
               and relative prices. cheap, therefore respondents tend to prefer tempeh and tofu as food substitutes for animal protein 16, 19.
            

            Likewise, the frequency of fat consumption obtained was the same between the frequent and rare categories, namely as many
               as 19 people (50%) in each category. The type of fat source with a consumption frequency of ≥1x / day was milk with nine respondents
               (23.7%). Judging from the age of the population of study respondents, most respondents were> 40 years old, where the need
               for calcium increases with age. It is because calcium plays an essential role in bone maintenance, thus preventing an early
               decrease in bone strength 16.
            

            Not unlike the results of the frequency of fibre consumption, the number of respondents who often and rarely consume fibre
               is pretty the same, 19 people (50%) for the frequent category and 19 people (50%) for the rare category. Some good sources
               of fibre for the digestive process are vegetables, fruits, grains and nuts. Consumption of large amounts of vegetables and
               fruits can prevent constipation, haemorrhoids, diverticulosis, colon cancer, appendicitis, diabetes, coronary heart disease
               and even obesity because this type of food is affluent in fibre, vitamins and minerals 16.
            

            The frequency of fast food consumption also obtained the same results, both in the regular and infrequent consumption frequency
               categories, namely 19 people (50%) in both categories. Fast food is a type of food that is easy to make and easy to consume
               where. This type of food has low protein levels, vitamins and fibre but is high in simple carbohydrates, trans fatty acids,
               polyunsaturated fatty salts, and MSG (monosodium glutamate) 20. Fast food is served briefly and practically fried so that it contains high saturated fat and cholesterol 21. In this study, the type of fast food most frequently consumed by respondents was fried food, with the number of respondents
               who ate this type of food found as many as four people (10.5%) per day. It is undeniable that fried foods are often consumed
               in Indonesian people's daily lives. The possibility of this happening is because fried foods can be made easily at home without
               having to buy them at supermarkets or restaurants, such as fast food and soft drinks. 
            

            The results showed that 33 people (86.8%) had normal total cholesterol levels, and five people (13.2%) had high total cholesterol
               levels. It happens because most of the congregation of the HKBP Sudirman church who are willing to become respondents often
               eat vegetables and fruit but rarely eat fatty foods. Thus, this study's results are in line with research that states that
               cholesterol levels can be lowered by consuming dietary fibre, which works by trapping fat in the small intestine and binding
               bile acids and increasing the excretion of bile acids into feces 4, 22. The researcher also observed that the HKBP church Jalan Jend. Sudirman Jakarta regularly holds outreach related to health
               problems and routinely checks uric acid, sugar, and total cholesterol in the blood. Therefore, knowledge about various health
               coverage should have been understood by several respondents regarding a healthy diet—routine total cholesterol checks at the
               HKBP Jalan Jend. Sudirman Jakarta also helps respondents know the respondent's total cholesterol level so that proper management
               such as diet control and consumption of anti-hypercholesterolemic drugs as preventive measures can be immediately carried
               out. Because of this, respondents with normal total cholesterol levels were found to be more than those with high total cholesterol
               levels. However, in 5 respondents (13.2%) who had high total cholesterol levels, when viewed from the age the population was
               dominated by the age group> 40 years, were generally the ageing process began to occur in that age group 23.  The ageing process is what causes the need for a longer time in transit of food in the gastrointestinal tract of the elderly,
               then there is more absorption of cholesterol, so it is easy to increase LDL levels, according to research conducted by Potter
               & Perry (2010) 22. 
            

            This study shows that the Pearson Chi-Square test results on the frequency of carbohydrate consumption with the respondents'
               total cholesterol level are p <0.05, which means a significant relationship between the frequency of carbohydrate consumption
               and total cholesterol levels. Carbohydrate consumption affects cholesterol levels, particularly triglyceride levels. High
               consumption of carbohydrates triggers an increase in triglyceride levels; this is because excess carbohydrates will be broken
               down through glycolysis and produce glucose, then glucose will be broken down into glycerol three phosphates, the structure
               of triglycerides. Thus, an increase in the glycerol three phosphate product causes an increase in triglyceride levels 24. High intake of carbohydrates can increase triglyceride levels and reduce HDL cholesterol levels 25. Types of carbohydrates are divided into 2, namely simple carbohydrates and complex carbohydrates. Simple carbohydrates are
               a group of monosaccharides faster and easier to digest in the human body than complex carbohydrates, which are a group of
               polysaccharides, generally taste tasteless (not sweet). The digestion process takes longer. The habit of eating foods containing
               complex carbohydrates such as starch significantly impacts the digestive system because these carbohydrates generally contain
               high levels of protein, vitamins, and fibre. In this study, it was found that the frequent consumption of carbohydrate sources,
               rice type, was the most frequent food consumed by respondents, namely as many as 20 people (52.6%). Rice, one of them, is
               a type of food material whose starch content is> 70% 16. The types of rice vary widely. In this study, it was not distinguished what type of rice was consumed by the respondents.
            

            The frequency of excessive consumption of sugary foods and drinks can have a risk of increasing LDL cholesterol by 26%, where
               LDL cholesterol levels reflect total cholesterol levels 26, 27. The American Heart Association recommends consuming complex carbohydrates instead of simple carbohydrates to reduce cardiovascular
               disease risk 28.
            

            The result of p> 0.05 in the Pearson Chi-Square test on the frequency of protein consumption and the respondent's total cholesterol
               level means that there is no significant relationship between the frequency of protein consumption and the total cholesterol
               level of the respondent. The types of protein sources most often consumed by respondents were fish, tempeh and tofu, with
               the proportion of respondents as many as 14 people (36.8%). Freshwater fish is rich in carbohydrates and protein, while marine
               fish is very rich in unsaturated fatty acids (omega-3), where unsaturated fatty acids have a low hypercholesterolemic effect
               hypocholesterolemic. While the content of niacin and isoflavones in tempeh has an effect that can lower cholesterol 16.
            

            Pearson Chi-Square test between the frequency of fat consumption and total cholesterol levels was obtained p> 0.05, which
               means no significant relationship between fat consumption and total cholesterol levels. In this study, milk was the type of
               fat source most of the respondents consumed every day, as many as nine people (23.7%). It is indeed different from the research
               which states that the fat content in pure, unprocessed milk has a significant effect on increasing total cholesterol levels.
               However, fermented dairy products such as cheese and bland yoghurt have been shown to reduce total cholesterol levels by as
               much as 5-9%. It is because the fermented milk product uses bacterial strains that have a hypocholesterolemic effect. Besides,
               cheese has a higher calcium content than fat content, which increases the excretion of fat when calcium is absorbed 29. Researchers also observed that, although as many as 9 people (23.7%) of respondents consumed milk per day, it was not differentiated
               whether the milk consumed by respondents was low fat or high (full cream). In general, the types of milk consumed by the elderly
               are low fat and high calcium milk, so that the proportion of respondents with normal total cholesterol levels is higher than
               those with Hypercholesterolemia. A meta-analysis study found that consumption of low-fat foods had a significant long-term
               (≥12 months) reduction in LDL cholesterol levels consumption of high-fat foods 30. Besides, they often eat vegetables and fruit. It shows that there are no respondents who have never eaten vegetables and
               fruit, where the number of respondents who eat vegetables and fruit is mainly found with a consumption frequency of ≥1x /
               day, which is as many as 20 people (52.6%). ) who eat vegetables and as many as 18 people (47.4%) eat fruit every day.
            

            Based on the Pearson Chi-Square test results on the frequency of fibre consumption and the respondents' total cholesterol
               level, it was found that p> 0.05, which means that there is no significant relationship between the frequency of fibre consumption
               and total cholesterol levels. This study's results are consistent with the result that said there is no significant effect
               between dietary fibre intake and blood cholesterol levels because dietary fibre intake is still low 31. But this research is different from the other research which states a relationship between vegetable intake and Hypercholesterolemia.
               In theory, one of the causes of Hypercholesterolemia is the low consumption of fibre 21. About 50% of carbohydrates derived from plants are cellulose, an essential structure of plant cell walls that increase faeces'
               volume to facilitate defecation. With sufficient fibre consumption, the absorption of carbohydrates, fats, and proteins is
               reduced to avoid obesity. Sources of fibre that are proven to reduce cholesterol levels are apples, avocados, and grapes.
               However, in this study there were 5 respondents (13.2%) who experienced hypercholesterolemia, this is likely because these
               five respondents consumed fiber every month, but not in sufficient levels.
            

            In the Pearson Chi-Square test on the frequency of fast-food consumption with the respondents' total cholesterol level, the
               p-value is> 0.05, which means that there is no essential relationship between the frequency of fast food consumption and the
               total cholesterol level of the respondents. This study's results differ from Monika and Sunita's research in India, showing
               that excessive consumption of fast food is associated with overweight and obesity because of the fast food content, which
               is rich in cholesterol, carbohydrates, and salt 22. This excess weight, according to Lediana (2016), greatly affects cholesterol levels 21. In this study, there were four people (10.5%) who consumed fried foods every day, and there were 24 people (63.2%) who consumed
               fast food with a frequency of consumption 1-3 times/week. It will affect respondents' total cholesterol levels in the coming
               years, according to research that showed that consumption of cholesterol as much. This study's result is total cholesterol
               levels by as much as 0.035mmol/L and decreases HDL levels by as much as 0.014mmol/L [42]. Researchers see that although there are quite some respondents who have normal total cholesterol levels, this does not rule
               out that in the future, Hypercholesterolemia may occur if the frequency of consumption of fast food is not controlled.
            

         

         
               CONCLUSION

            After researching eating frequency patterns with total cholesterol levels of respondents at the HKBP Sudirman church, 2018,
               with 38 respondents, the researchers drew the following conclusions: a) Based on the study results, 33 respondents had normal
               total cholesterol levels. (86.8%) Furthermore, those with Hypercholesterolemia were five people (13.2%); b) The type of food
               most often consumed by respondents with a consumption frequency of ≥1x / day from carbohydrate intake was rice, as many as
               20 people (52.6%), followed by protein intake were fish, tempeh and tofu as many as 14 people (36.8%). The fat intake is milk
               as much as nine people (23.7%), then from the fibre intake is vegetables as much as 20 people (52.6%) and from fast food is
               fried food by four people (10.5%); and c) Based on the results of the Pearson Chi-Square test, it was found that there was
               a significant relationship between the frequency of carbohydrate consumption and the total cholesterol level of the respondents.
               However, this study did not find a significant relationship between the frequency of protein consumption, fat, fibre, and
               fast food with the respondents' total cholesterol level.
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