Healthcare in Low-resource Settings

HLS

aL[M

elSSN: 2281-7824

https://www.pagepressjournals.org/index.php/hls/index

Publisher's Disclaimer. E-publishing ahead of print is increasingly important for the rapid dissemination of science. The
Early Access service lets users access peer-reviewed articles well before print / regular issue publication, significantly
reducing the time it takes for critical findings to reach the research community.

These articles are searchable and citable by their DOI (Digital Object Identifier).

The Healthcare in Low-resource Settings is, therefore, e-publishing PDF files of an early version of manuscripts that
undergone a regular peer review and have been accepted for publication, but have not been through the typesetting,
pagination and proofreading processes, which may lead to differences between this version and the final one.

The final version of the manuscript will then appear on a regular issue of the journal.

E-publishing of this PDF file has been approved by the authors.

Healthc Low-resour S 2024 [Online ahead of print]

To cite this Article:

Tasnim T, Imran, Sugireng, Akib NI. Early detection of the risk of chronic kidney disease based on eating and drinking
behaviors in Kendari City Indonesia. Healthc Low-resour S doi: 10.4081/hls.2024.12133

©The Author(s), 2024

Licensee PAGEPress, Italy

Note: The publisher is not responsible for the content or functionality of any supporting information supplied by the authors. Any queries should be
directed to the corresponding author for the article.

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not
guaranteed or endorsed by the publisher.

press

N


https://www.pagepressjournals.org/index.php/hls/index
https://www.pagepress.org/site

Early detection of the risk of chronic kidney disease based on eating and drinking behaviors

in Kendari City Indonesia

Tasnim Tasnim,! Imran,? Sugireng,® Nur Illiyyin Akib*
"Department of Public Health, Mandala Waluya University; ?Department of Chemistry, Halu Oleo
University; *Department of Medical Laboratory Technology, Mandala Waluya University;

“Department of Pharmacy, Halu Oleo University, Indonesia

Correspondence: Tasnim Tasnim, Department of Public Health, Mandala Waluya University, J1.
Jenderal A.H. Nasutionn no. G-37 Kambu, Kendari, Sulawesi Tenggara, Indonesia.
Tel.: +6282237658472

E-mail: tasnim349@gmail.com

Key words: early detection, chronic kidney disease, drink, calorie.

Contributions: TT, conceptualization of the research, review, and editing; TT, S, I, NIA, analysis
and interpretation of data; TT, S, funding acquisition; TT, writing the original draft. All the authors
approved the final version to be published.

Conflict of interest: authors certify that there is no actual or potential conflict of interest

concerning this article.

Funding: the research was funded by the Ministry of Education, Culture, Research and Technology
of the Republic of Indonesia with grant number 185/E5/PG.02.00.PL/2023, on June 19, 2023.

Ethics approval: ethical approval was obtained from the ethical committee of Mandala Waluya,

Indonesia, with protocol number 023/KEP/UMW/V1/2023, on June 19", 2023.

Informed consent: informed consent was obtained from all respondents, and confidentiality was

ensured.

Acknowledgments: the authors appreciate the Ministry of Education and Culture, Research and

Technology of the Republic of Indonesia for funding support for this research. Thus, the author

2



would like to thank Abeli, Mata, Kandai, and Lepo-Lepo Health Centers, and Bahteramas, Santa

Anna, and Kendari City Hospitals for their facilities and information support.

Abstract

The main purpose of this study is to analyze eating and drinking behavior that can be used for early
detection of chronic kidney disease in Kendari City, Southeast Sulawesi. The research question is
How do eating behavior and drinking water consumption affect protein urine, creatinine, and health
status? This quantitative research used a cross-sectional study approach and recruited 136
respondents in Kendari City, Southeast Sulawesi, Indonesia from June to August 2023. The
sampling technique is by accidental sampling technique. Eating behavior in calories and drinking
water consumption are independent variables. Creatinine, protein urine levels, and health status are
dependent variables. Data analysis using the chi-square, Kruskal Wallis H, linear regression, and
ordinal regression of statistical tests. The daily drinking water consumption of less than 666 ml a
day had a significant effect on protein urine levels by 19.6% and health status by 32.2%. However,
it did not significantly affect urine creatinine levels. Total daily caloric intake did not significantly
affect urine creatinine levels and protein urine, but it has a significant effect on health status by
8.2% especially total calorie intake which is less than 699 calories a day. Drinking water
consumption of less than 666 ml a day and intake of calories less than 699 calories can be used as a

basis for early detection of people at risk of developing chronic kidney disease.

Introduction

Early detection of chronic kidney disease (CKD) is defined as an effort to recognize the symptoms
of chronic kidney disease through screening and education.! The early detection of high-risk people
with CKD is important. This is because the kidney processes blood to excrete wastes and extra
water and concert into the urine.? Then the urine produced by the kidney is carried by the ureter to
the bladder outside. Furthermore, healthy, functioning kidneys are important because they eliminate
waste products, drugs, and toxins from the blood. They regulate electrolyte concentrations, the
amount of fluid within the body, and blood pressure. Also, they help maintain acid-base balance and

produce hormones that affect blood and bones.



Disruption of the Glomerular Structure Leads to Nephrotic Syndrome. Nephrotic syndrome is
caused by failure of the filtration barrier in Nephrotic syndrome.® Signs and Symptoms of Nephrotic
Syndrome Chronic Kidney Disease such as edema, proteinuria, hypoalbuminemia, hyperlipidemia,
and lapidia. The CKD patient needs to be treated including hemodialysis. The hemodialysis
treatment must be done 2 times a week until recovery or for the rest of life. Therefore, the CKD
patient will lose their time, money, and psychological stress or die.

This chronic kidney disease is a "silent killer" that occurs due to hypertension or diabetes mellitus
which is not treated properly.* The prevalence of chronic kidney disease in Indonesia appears to be
very small compared to hypertension and diabetes mellitus, but the trend is increasing in Indonesia,
including in Kendari City. In 2018, the prevalence of CKD was 0.38%. This prevalence increased
compared to 0.2% in 2013.%° Compared to hypertension and DM, the prevalence of those diseases
was 34.1% of hypertension and 1.5% of DM in Indonesia in 2018.6 Hypertension and DM are the
biggest risk factors for chronic kidney disease, if you do not take regular treatment, and unhealthy
eating and drinking behavior. Thus, chronic kidney disease is called the iceberg phenomenon. There
are 34% of provinces in Indonesia that are above the national prevalence in 2018 (0.38%), including
the Sulawesi Island region. The impact of the high Prevalence of Chronic Kidney Disease includes
the cost of treatment such as hemodialysis which is very expensive. Furthermore, the Indonesian
government, including the Kendari city government must cover CKD patients’ Health Insurance.
The individuals and the families also must pay for transportation, food, and accommodation during
hemodialysis treatment. The mortality rate will also be high in Kendari City.

Therefore, it is important to carry out prevention, namely starting with early detection of risk
groups, such as those who have unhealthy habits in eating and drinking. However, whether eating
and drinking behavior can be used as a sign of chronic kidney disease or not is still questionable.
Several studies have found early signs for early detection of chronic kidney disease only through
chemical aspects, namely through PT injury biomarkers including kidney injury molecule-1,
neutrophil gelatinase-associated lipocalin, and liver fatty acid binding protein.” Early detection
using signs that require laboratory tests will take quite a long time. As explained above, CKD
sufferers are difficult to find in health centers in Kendari City, in particular. Therefore, this study
will analyze daily eating and drinking behavior factors that are associated with the incidence of
chronic kidney disease. As reported in several studies eating and drinking behavioral factors greatly
influence human health. However, whether eating and drinking behavior can be used as a sign in

implementing early detection for chronic kidney sufferers is still questionable. That is why, this



research made discoveries regarding the early detection of chronic kidney disease through

identifying calorie intake and drinking water a day.

Materials and Methods

Study area

The research was carried out In Kendari City, Southeast Sulawesi Province Indonesia. Data
collection was taken in 5 Health Centers and 3 Hospitals from June to August 2023. The five health
centers include Lepo-Lepo, Mata, Abeli, and Kandai Health Centres. The 3 hospitals include
Bahteramas, Santa Anna, and Kendari City Hospitals. The selection of research locations was based

on geographical representation in the Kendari City area, namely the coast, city, and hills.

Study design

This quantitative research used a cross-sectional study design. The target population is healthy
people, single-disease, multiple diseases, and acute/chronic kidney patients. Sample selection used
an accidental sampling technique with inclusion criteria, namely aged between 17-65 years, willing
to be a respondent, and able to communicate well. The sample size was 136 people. Dependent
variables include urine protein levels, creatinine, and health status. Health status includes healthy
groups, single disease, multiple diseases, and acute/chronic kidney patients. Independent variables

include water consumption in milliliters per day and calorie intake in calories per day.

Data collection

There are three techniques for collecting data, namely interviews with questionnaires, health checks
including blood pressure tests, and taking urine samples from respondents. The questionnaire
includes data on eating patterns with 24-hour recall, daily drinking water consumption, and health
status. Determining health status using a blood pressure monitor, and the results of a doctor's
examination or health records from the health service unit. Urine samples are used to measure

protein and creatinine levels as parameters for kidney function and organ disorders.

Data analysis

Data was statistically analyzed with SPSS version 25.0 and used Kruskal-Wallis H and ordinal
regression tests. The Kruskal-Wallis H test is used to see the difference in average ranking between
the number of calories intake and the amount of drinking water consumed per day which is

associated with urine protein levels, creatinine, and health status. Ordinal regression test to see the
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influence of eating and drinking behavior on levels of proteinuria, creatinine, and health status of

respondents.

Results

Respondents characteristic

The healthy group is dominated by the age group < 35 years (Table 1). The single disease and CKD
groups are dominated by those aged 41-50 years. The Multiple Diseases group is dominated by the
age group >60 years, but those aged 41-50 years are also almost the same. The Healthy, Multiple
Disease, and CKD groups are dominated by “Senior High School of educational degree of the
subjects. The Single disease group is dominated by “Bachelors”. The healthy, single-disease,
multiple diseases and CKD groups were predominantly unemployed. Quite a lot of civil servants

suffer from CKD.

The effect of drinking water on chronic kidney disease

Drinking water consumption is stated to have a significant effect on urine protein levels and health
status (Figure 1). However, drinking water consumption did not affect the subject's creatinine
levels. The contribution of drinking water consumption per day to protein urine levels is 19.6%. The
contribution of drinking water consumption per day to the subject's health status was the greatest
compared to protein urine and creatinine, namely 32.2%. Meanwhile, the contribution to creatinine
levels is only 1%. The highest average creatinine level for subjects whose drinking water
consumption was good was between 1333-2000 million liters per day. Meanwhile, the highest urea
protein levels were in subjects whose drinking water consumption was less than <666 million liters
per day. Meanwhile, if we look at health status, the highest ranking is drinking water consumption
of less than <666 million liters per liver.

Healthy subjects drink mostly water per day, namely between 1333-2000 ml or good (Figure 2).
Subjects with a single disease mostly consumed more than > 2001 ml of drinking water per day.
Likewise, for subjects with multiple diseases, the consumption of drinking water per day can be
said to be good, namely between 1333-2000 mL. Meanwhile, for chronic kidney sufferers, drinking

water consumption is mostly less than <666 million liters per day.

The effect of daily calorie intake on chronic kidney disease
Subjects whose creatinine levels are very high are dominated by subjects whose calorie intake is
more than > 2101 calories per day (Figure 3). Meanwhile, subjects with high protein urine levels
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were dominated by subjects whose calorie intake was less than <699 calories per day. Meanwhile, if
we look at the health status of the majority, the calorie intake is less than <699 calories per day,
which is the same as the proteinuria variable. Daily calorie intake did not have a significant effect
on the subjects' urine creatinine levels or proteinuria levels. The influence of daily calorie intake
only contributed 2.6% to urine creatinine levels and 6.1% to the subject's proteinuria levels.
However, calorie intake has a significant effect on the subject's health status. Subjects who were
healthy and single disease mostly had a calorie intake of more than >2101 cal. a day. Meanwhile,
subjects with multiple diseases and CKD, mostly ate with a calorie intake of less than <699 Cal a

day.

Early detection of chronic kidney disease related to eating and drinking behaviors

The behavioral parameters of daily water consumption can be used as parameters for early detection
of chronic kidney disease either through urine sample tests with urine protein parameters, and also
by looking at the subject's health condition (Figure 4). The proteinuria parameter is effective for
looking at the behavioral factors of water consumption, compared with eating patterns (calorie
intake) per day. Meanwhile, daily calorie intake can only be used by looking at its relationship with

the individual's health status.

Discussion

Early detection of chronic kidney disease through drinking water behavior

Individuals whose drinking water consumption is less than <666 ml per day have triggered high
levels of proteinuria. High levels of proteinuria indicate that kidney function has been impaired.®?
High levels of proteinuria cause individuals to experience mineral deficiencies including iron,
calcium, zinc, and copper, and disrupt the body's metabolic function.!®!2 Lack of drinking water
consumption in the body causes the distribution of the main nutrients to the body's organs to be
delayed, due to the lack of water that carries the blood.!* Blood performance is very important in
distributing nutrients to the body's organs, including the kidneys. Ultimately, this condition results
in a buildup of substances in the body. Besides that, with a lack of fluids, the body also experiences
dehydration, and inhibits circulation in the body.!*!* Mild dehydration only results in fatigue.
However, if the body is severely dehydrated, damage to the kidneys will occur due to the buildup of
waste and acid.!® Ultimately there is an increase in muscle protein or myoglobin. Therefore, for
someone who is undergoing mandatory fasting in the month of Ramadan, it is recommended to

rehydrate by drinking enough water at dawn and breaking the fast.!® In addition, individuals who

7



fast are advised to stop taking medications, including non-steroidal anti-inflammatory drugs, for
people with gouty arthritis because the work of the kidneys will increase. !¢

The initial symptoms that are a sign of a lack of fluid in the body are abnormalities in the body,
such as hypertension, urinary tract disorders, and the formation of kidney stones.!”:!8 The need for
drinking water is not the same for all individuals, because it depends on age, physical activity,
climate, and the individual's health status.!” That is why chronic kidney sufferers on hemodialysis
are recommended to consume little drinking water or fluids.?’ However, healthy individuals are
advised to drink approximately 2 liters of water a day or according to their needs. In this study, the
proportion of chronic kidney sufferers on hemodialysis was quite large, so their drinking water
consumption could be said to be very little. Meanwhile, healthy individuals, individuals with single
and multiple diseases consume more drinking water than chronic kidney sufferers on hemodialysis.
Remember that fluid needs are replaced when carrying out hemodialysis treatment.

The explanation above shows that early detection of the course of chronic kidney disease can be
learned from the behavior of drinking water. The measurement that can be used for early detection
of water-drinking behavior is less than 666 mL per day. This size, when converted to mineral water
bottles on the market, is approximately the same as 1 medium bottle of mineral water. Usually, the
size of 1 medium bottle of mineral water on the market only contains 600 mL. Thus, 666 ml per day
can be said to be the same when the behavior of consuming drinking water is less than 1.1 medium-
sized bottles a day. Medium bottle sizes on the market are the easiest conversion measure for early
detection of drinking water consumption which is a risk for chronic kidney disease. Drinking water
consumption of less than 666 mL per day has been proven to trigger high levels of proteinuria.
Where high levels of proteinuria are a parameter of impaired kidney function. Individuals who
experience impaired kidney function with early symptoms such as weight loss, decreased appetite,

nausea, weakness, and nocturia.'!

Early detection of chronic kidney disease through calorie intake

Individuals whose calorie intake is less than <699 calories per day have caused health problems
leading to chronic kidney function disorders. Calories obtained from food that enters the body are
converted into energy through the metabolic process.?? This energy is then used to support the
performance and function of various body organs, including the kidneys. Therefore, if the body
experiences a calorie deficiency for a long time, the body experiences malnutrition.?*** Many
studies have stated that malnutrition is the main cause of inhibiting kidney function and ultimately

damage.?> Chronic malnutrition which results in hypokalemia, hypovolemia is a risk factor for
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chronic kidney disease.?¢ Lack of calorie intake in the body has caused disturbances in the balance
of cell metabolism and/or abnormalities in cytokine pathways, including the expression of IL-6,
TNF-a, and TGF-B. Abnormalities in the cytokine pathway indicate changes in the tissue that
greatly affect human kidney function. In this study, a tendency for high levels of proteinuria in
subjects with low-calorie intake has been shown.

When a body experiences a lack of energy, immunological function will decrease and as a result,
the body becomes vulnerable to infectious diseases. The relationship between the biological
mechanisms of infection and nutritional deficiencies has been widely studied.?”-*® Where nutrition is
an important modulator in the immune response and determines the risk and prognosis of human
body disorders.?> Body temperature decreases with limited calories in the body.?*3! Limited calorie
intake itself can affect sirtuin-1 which modulates adiponectin gene expression and nitric oxide
bioavailability.??

The low-calorie intake of the subjects in this study was because of these individuals’ reduced
carbohydrate and protein intake in their daily diet menu. Many of them don't eat breakfast or dinner.
The breakfast menu is not complete in terms of nutritional elements. Most of their breakfast only
consists of snacks such as fried bananas, cakes, or bread. There are no vegetables and fruit on their
breakfast menu. Individuals also limit their dinner, including those suffering from complications
and chronic kidney disease. Rice is the main food in the daily diet of people in Kendari City.
Meanwhile, the food ingredients for the side dishes are sea fish such as tuna and a few people eat
freshwater fish such as tilapia. Local vegetables such as Moringa leaves are a favorite in his daily
diet. However, fruit is rarely a complement to the daily menu of the subjects in this study.
Restrictions on eating at night are often done by subjects who already have multiple diseases or
complications, as well as chronic kidney sufferers on hemodialysis. Food restrictions are known to
cause metabolic disorders in the body, including chronic hypokalemia.’® As stated by several
researchers, hypokalemia is a risk factor for chronic kidney disease.?® However, the degree to which
food disturbance results in hypokalemia is determined by the individual's body condition as well.??
Individual conditions that are declared vulnerable to chronic kidney disease include middle age,

frequent exposure to outdoor heat, as well as people with diabetes mellitus and hypertension.3#3

Conclusions
This study has proven that drinking water consumption of less than 666 mL a day can be used as a

basis for early detection of people at risk of developing chronic kidney disease without laboratory



tests. Consumption of less drinking water (<666 mL) and calorie intake of less than 699 calories can
also interfere with individual health status.

Improving the quality of life for CKD patients is important to reduce morbidity and mortality, slow
the progression of kidney disease, minimize uremic toxicity, as well prevent malnutrition. The
principles of nutritional therapy are providing sufficient calories, high protein intake, and limiting
sugar.’® Strict restriction of sodium intake is important due to sodium sieving fluid loss through the
peritoneal membrane. Another recommendation is health promotion for healthy community groups,
and those with single illnesses, including people with hypertension and diabetes mellitus, to
continue to improve their health. Furthermore, maintaining kidney health means drinking the

amount of water and calorie intake according to individual needs is necessary.

Research implications

Early detection of chronic kidney disease is important to prevent the high prevalence of chronic
kidney disease in the world. Where human life in the world has changed a lot and influenced their
behavior, including drinking and eating behavior which has an impact on their health status. Under
certain conditions, a person experiences a lack of fluid intake and calorie intake. For example,
workers outside buildings in high heat cause their bodies to become dehydrated. Lack of fluids
causes the kidneys to work hard in the process of removing toxins and waste produced by the body
and as a result, the kidneys experience damage.>®> Likewise, women's performance must be
maintained with a strict diet, including reducing their food intake. Lack of food or calorie intake
causes the body to become malnourished and results in hypokalemia, or hypovolemia. These two
events are risk factors for chronic kidney disease.?®

Early detection through drinking and eating behavior is something that can be done directly. Many
water measurements can be used as a basis for calculating daily water intake. For example, bottled
water on the market, a medium bottle contains 1 liter of water and a large bottle contains 2 liters of
water. When using glass measurements, usually 1 standard glass contains 200 mL of water. Thus, if
you drink less than 1 medium bottle a day or drink less than 3 glasses, this could be a measure for
early detection. Likewise with food portions, where 1 plate of rice converts to 700 calories.’” If you
only have 1 plate a day for a long time, you will experience malnutrition and metabolic system
disorders and ultimately disrupt kidney function. Furthermore, not only the quantity, but the quality
of water, including the mineral content in the water you drink, also affects kidney health. Several

studies state that drinking from poor-quality water sources causes increased creatinine levels or
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kidney damage.’®* Therefore, to maintain kidney health, it is necessary to drink enough water

accompanied by a calorie intake that is adjusted to the body's needs.

References
1. Shlipak MG, Tummalapalli SL, Boulware LE, et al. The case for early identification and
intervention of chronic kidney disease: conclusions from a Kidney Disease: Improving Global

Outcomes (KDIGO) Controversies Conference. Kidney Int 2021;99:34-47.

2. Lamb EJ, Tomson CR, Roderick PJ. Estimating kidney function in adults using formulae.
Ann Clin Biochem 2005;42:321-45.

3. Li AS, Ingham JF, Lennon R. Genetic Disorders of the Glomerular Filtration Barrier. Clin J
Am Soc Nephrol 2020;15:1818-28.

4. Provenzano M, Coppolino G, Faga T, et al. Epidemiology of cardiovascular risk in chronic

kidney disease patients: the real silent killer. Rev Cardiovasc Med 2019;20:209-20.

5. Health Ministry of Republic Indonesia. Basic Health Research (Riskesdas 2013). Jakarta:
Ministry of Health of the Republic of Indonesia; 2013. p. 306.

6. Health Ministry of Republic of Indonesia. Nasional report of basic health research 2018
[Internet]. Jakarta: Health Ministry of Republic of Indonesia; 2019. Available from:
http://labdata.litbang.kemkes.go.id/images/download/laporan/RKD/2018/Laporan_Nasional RKD2
018 FINAL.pdf

7. Mizdrak M, Kumri M, Kurir TT, Bozic J. Emerging Biomarkers for Early Detection of
Chronic Kidney Disease. J Pers Med 2022;12:1-17.

8. Hemmelgarn BR, Manns BJ, Lloyd A, James MT, Klarenbach S, Quinn RR, et al. Relation
Between Kidney Function, Proteinuria, and Adverse Outcomes. JAMA 2010;303:423-9.

9. Cravedi P, Remuzzi G. Pathophysiology of proteinuria and its value as an outcome measure

of inchronic kidney disease. Br J Clin 2013;74:516-23.

10. Eskandarifar A, Fotoohi A, Mojtahedi SY. Nutrition in Pediatric Nephrotic Syndrome. J

11



Pediatr Nephrol 2017;5:1-3.

11. Kumar J, McDermott K, Abraham AG, et al. Prevalence and correlates of 25-
hydroxyvitamin D deficiency in the Chronic Kidney Disease in Children (CKiD) cohort. Pediatr
Nephrol 2016;31:121-9.

12.  Elsaeed GSM, Fadel F, Al-Sonbaty MM, et al. Zinc, Copper and Selenium in Children with
Idiopathic Nephrotic Syndrome: Relationship to Parathyroid Hormone & Proteinuria. Curr Sci Int
2020;9:431-7.

13. Popkin BM, D’Anci KE, Rosenberg [H. Water, hydration, and health. Nutr Rev
2010;68:439-58.

14.  Armstrong LE. Challenges of linking chronic dehydration and fluid consumption to health
outcomes. Nutr Rev 2012;70:S121-7.

15. Rojas-Valverde D, Martinez-Guardado I, Sinchez-Urena B, et al. Outpatient Assessment of
Mechanical Load, Heat Strain and Dehydration as Causes of Transitional Acute Kidney Injury in

Endurance Trail Runners. Int J Environ Res Public Health 2021;18:1-12.

16.  Basri H, Shalihin SE. Acute kidney injury during fasting in Ramadhan in a patient with
nephrolithiasis- A case report. Malaysian J] Med Res 2020;4:11-4.

17.  Weisbord SD. Symptoms and Their Correlates in Chronic Kidney Disease. Adv Chronic
Kidney Dis 2007;14:319-27.

18.  Murphy EL, Murtagh FEM, Carey I, Sheerin NS. Understanding Symptoms in Patients with
Advanced Chronic Kidney Disease Managed without Dialysis: Use of a Short Patient-Completed
Assessment Tool. Nephron Clin Pract 2009;111:¢74-80.

19.  Roche SM, Jones AQ, Majowicz SE, et al. Drinking water consumption patterns in

Canadian communities (2001-2007). J Water Health 2012;10:69-86.

20. Kurttio P, Auvinen A, Salonen L, et al. Renal Effects of Uranium in Drinking Water.
Environ Health Perspect 2002;110:337—42.

21.  Anggraini D. Clinical aspects and laboratory examination of Chronic kidney disease. An-

Nadaa J Kesehat Masy 2022;9:236-9.
12



22. Zhang Z, Chen X, Loh Y], et al. The effect of calorie intake, fasting, and dietary
composition on metabolic health and gut microbiota in mice. BMC Biol 2021;19:1-14.

23. Liu P, Chen L, Zhong T, et al. Impact of calorie intake and refeeding syndrome on the
length of hospital stay of patients with malnutrition: a systematic review and meta-analysis. Clin

Nutr 2022;41:2003-12.

24.  Radhakrishna R, Ravi C. Malnutrition in India: Trends and Determinants. Econ Polit Wkly
2004;39:671-6.

25. Santoso D, Sudiana IK, Yunus M. The Effect of a Low Protein Diet on the Expression of
IL-6, TNF-a and TGF-f in the Kidney Tissue of Mice Model. Malaysian J Med Heal Sci
2019;15:46-52.

26. Tseng MCM, Chien LN, Tu CY, et al. Risk of dialysis and renal diseases in patients with
anorexia nervosa in Taiwan. Int J Eat Disord 2023;56:991-1000.

27.  Khayyatzadeh SS. Nutrition and Infection with COVID-19. J Nutr Food Secur 2020;5:93—6.

28. Spolidoro GCI, Azzolino D, Shamir R, Cesari M, Agostoni C. Joint Effort towards
Preventing Nutritional Deficiencies at the Extremes of Life during COVID-19. Nutrients
2021;13:1-18.

29. Heilbronn L, de Jonge L, Frisard M, Al E. Effect of 6-month calorie restriction on
biomarkers of longevity, metabolic adaptation, and oxidative stress in overweight individuals.

JAMA 2006;295:1539-48.

30. Weiss E, Racette S, Villareal D, et al. Improvements in glucose tolerance and insulin action
induced by increasing energy expenditure or decreasing energy intake: a randomized controlled

trial. Am J Clin Nutr 2006;84:1033—42.

31.  Bartfai T, Conti B. Molecules affecting hypothalamic control of core body temperature in

response to calorie intake. Front Gene 2012;3:1-12.

32.  Kramer H. Dietary Patterns, Calories, and Kidney Disease. Adv Chronic Kidney Dis
2013;20:135-40.

33.  Puckett L. Renal and electrolyte complications in eating disorders: a comprehensive review.

13



J Eat Disord 2023;11:1-9.

34. Chang CJ, Yang HY. Chronic Kidney Disease Among Agricultural Workers in Taiwan: A
Nationwide Population-Based Study. Kidney Int Rep 2023;8:2677-809.

35. Qian Q. Salt, water and nephron: Mechanisms of action and link to hypertension and chronic

kidney disease. Nephrology 2018;23:44-9.

36.  Pereira RA, Ramos CI, Teixeira RR, et al. Diet in Chronic Kidney Disease: an integrated
approach to nutritional therapy. Rev Assoc Med Bras 2020;66:S59-67.

37. Ministry of Health of the Republic of Indonesia. Fill My Plate in One Meal [Internet].
Jakarta: Indonesian Non-communicable Disease Department, Ministry of Health of the Republic of
Indonesia; 2018. Available from: https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/isi-

piringku-sekali-makan

38. McDonough LK, Meredith KT, Nikagolla C, Al. E. The influence of water—rock interactions
on household well water in an area of high prevalence chronic kidney disease of unknown aetiology

(CKDu). npj Clean Water 2021;4(2).

39. Tasnim T, Sunarsih. Analysis of impaired kidney function in the community around the

Morosi nickel mines. J Public Health Africa 2023;14:1-6.

Table 1. Demographic and health status characteristics of the study subjects.

Demographic Healthy %  Single %  Multiple %  Chronic %
characteristics Diseases Diseases Kidney
Diseases

Age (Years) 16 11.8 40 294 27 199 53 39.0
<35 6 44 4 29 3 22 11 8.1
36-40 2 1.5 3 22 1 07 7 5.1
41-50 3 22 12 88 6 44 16 11.8
51-60 4 29 15 11.0 10 74 12 8.8
>60 1 0.7 6 44 7 51 7 5.1
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Demographic Healthy %  Single %  Multiple %  Chronic %
characteristics Diseases Diseases Kidney
Diseases
Education
Not completedon 0 00 2 1.5 0 00 1 0.7
primary school
Primary school 2 1.5 7 51 6 44 3 2.2
Yunior High school 2 1.5 4 29 5 3.7 7 5.1
Senior HS 5 3.7 10 74 11 81 20 14.7
diploma 1 07 0 00 0 00 3 22
Bachelor 4 29 13 96 5 3.7 17 12.5
Master 2 1.5 3 22 0 0.0 2 1.5
Doctor 0 00 1 07 0 00 O 0.0
Occupation
No Job 9 6.6 20 147 17 125 22 16.2
Laborer 1 0.7 1 0.7 1 0.7 0 0.0
Farmer 0 00 O 00 1 0.7 4 2.9
Self-employed 0 00 5 3.7 1 07 7 5.1
Private/ BUMN 3 22 5 3.7 3 22 7 5.1
Civil Servants 3 22 9 6.6 4 29 13 9.6
Total 16 11.8 40 294 27 19.9 53 39.0

15



100
90
80 61,9
70
60
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65,7

Mean Rank (MR)

Creatinine Level Proteinuria Level Health Status

Drink Water B Less than < 666 ml 1 Medium, 667-1332 ml 1 Good, 1333-2000 ml More than > 2001 ml

Note: Kruskal-Wallis H and Ordinal Regression tests
. Drink water — Proteinuria: p < 0.0001, R-Square= 0.196;
. Drink water — Health Status: p < 0.0001, R-Square= 0.322;
. Drink water — Creatinine Uria: p=0.775, R-Square = 0.010.

Figure 1. The effect of drinking water a day on creatinine levels, proteinuria and health status.
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Figure 2. Drinking water consumption per day in different Health status.
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Creatinine Level Proteinuria Level Health Status

Calori Intake a day
B Less than < 699 cal. ® Medium, 700-1399 cal. = Good, 1400-2100 cal. = More than > 2101 cal

Note: Kruskal-Wallis H and Ordinal Regression Tests:
Calori intake vs. Creatinine: p = 0.404, R-Square= 0.026;
Calori intake vs. Proteinuria: ~ p = 0.075, R-Square= 0.061;
Calori intake vs. Health Status: p < 0.05, R-Square= 0.082.

Figure 3. The effect of calorie intake on Creatinine, Proteinuria and health status.
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BEHAVIOR
- 0
Daily Water Consumption (p=0.000, 19.6%) P00, 343k
—’
Less than 666 ml a day (p=0.029) -‘j

BEHAVIOR

Daily Water Consumption (p=0.000, 32.2%)
Less than 666 ml a day (p=0.005)

Total Daily Calorie Intake (p=0.013, 8.2%)
Less than 699 calories (p=0.022)

Figure 4. Early detection for chronic kidney disease with indicators of drinking water consumption

behaviour and daily calorie intake.
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