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ABSTRACT

Background: One of the measures taken to control chronic kidney failure is through the
hemodialysis procedure. Hemodialysis therapy can cause various side effects in patients,
one of which is the risk of decreased nutritional status which can result in malnutrition.
When the nutritional status of kidney failure patients worsens, the quality of life also
decreases. Objective: This study aimed to determine the relationship between nutritional
status and hemodialysis therapy at Haji Adam Malik General Hospital, Medan. Methods:
This research was conducted from February to October 2024. This research is an
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analytical observational study using a cross sectional study design. The sample taken in
this study was 80. Data was obtained from medical records at H. Adam Malik General
Hospital, Medan. Results: The correlation test with the Chi-square test showed no
relationship between Body Mass Index and several criteria, namely: Gender (p=0.645),
age (p=0.410), creatinine (p=0.296), urea (p=0.296), albumin (p=0.315). Conclusion:
There is no relationship between BMI and age, gender, albumin levels, creatinine levels
and albumin levels in hemodialysis patients at H. Adam Malik General Hospital, Medan.
The majority of patients undergoing hemodialysis at H. Adam Malik General Hospital
Medan have a normal BMI (66%).
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1. Introduction
Chronic renal failure (CKD) is defined as a state of kidney function gradually worsens and cannot be
recovered,causing the body to not can maintain metabolism and fluid and electrolyte balance, soresulting in
increased urea levels [1]. Purposeful therapy to support their lives is necessary for people with kidney failure
chronic [2]. One of the actions taken to control chronic kidney failure is through a hemodialysis procedure,
which aims to replace function kidney disease, increasing life expectancy and quality of life in kidney failure
patients [1]. The main cause of chronic kidney failure in Indonesia is hypertension, which contributes 34% of
cases, followed by diabetes mellitus with 27%, glomerulonephritis with 14%, obstructive nephropathy with
8%, chronic pyelonephritis with 6%, polycystic kidney with 1%, and other factors that reach 10% [3].
Chronic kidney disease causes irreversible loss of nephrons due to chronic injury. The amount of work to
be done by the remaining nephrons will be doubled. The body compensates by enlarging Structurally and
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functionally, the remaining nephrons are linked to vasoactive molecules such as cytokines and growth
factors. This causes compensatory hyperfiltration, or “hypertension” at the nephron level. Increased capillary
pressure and glomerular blood flow occur in a state of compensatory hyperfiltration. The body's adaptation is
a short process, but can lead to renal fibrosis if done continuously. Renal fibrosis is an unsuccessful wound
healing in renal tissue after prolonged severe injury and is found to have glomerulosclerosis, tubular atrophy
and interstitial fibrosis. tubular atrophy, and interstitial fibrosis [4].

Hemodialysis (HD) therapy can prolong a person's life without a clear period of time. However, it does
not improve the normal development of primary kidney disease, and does not restore all kidney functions.
Patients will face many difficulties and complications due to their condition. Hemodialysis will also affect
the patient's mental, social, and economic health. Patients may face problems interacting socially and
cognitive disorders. In addition, they may face problems such as loss of career, changes in family roles,
changes in social relationships, time, and costs required to undergo regular hemodialysis. All of these factors
will cause a decrease in the quality of life for individuals with chronic kidney failure who are treated with
HD [2]. Hemodialysis is a renal therapy that uses a semi-permeable membrane. membrane, also known as a
dialyzer. This membrane has the ability to remove metabolic waste and improve the fluid and electrolyte
balance of patients with kidney failure [5].

Based on information collected by the national government, approximately 713,783 people have CKD,
and 2,850 of them have received treatment for hemodialysis. treatment for hemodialysis. With a total of
355,726 men and 358,057 women, the number of chronic kidney failure patients in North Sumatra is 45,792
cases, with 131,846 cases in West Java, 113,045 cases in Central Java, and 45,792 cases in Central Java [6].

According to the Global Burden of Disease Study (2017), CKD is predicted to be the 5th leading cause of
premature death in 2040, a significant increase from 16th in 2016. Based on Riskesdas 2018, the prevalence
of CKD increased by 1.8% from 2013 (2.0%) to 3.8% in 2018, and this increase occurred in all regions of
Indonesia except East Java and West Sulawesi. DKI Jakarta recorded the highest prevalence of CKD
sufferers undergoing hemodialysis, reaching 38.7% of the total in Indonesia [7].

Hemodialysis therapy can cause various side effects in patients, one of which is the risk of decreased
nutritional status which can lead to malnutrition. Malnutrition for individuals suffering from chronic kidney
failure (CKF) is a condition in which there is a loss of energy and protein, resulting in loss of muscle mass.
According to a study conducted by Djafar & Sulistyowati (2016), as many as 62.2% (23 people) of CKF
patients undergoing hemodialysis experienced protein intake deficiency, while 37.8% (14 people) of them
had adequate protein intake. No respondents were reported to have excessive protein intake [8].

The causes of malnutrition in individuals with kidney disease and undergoing hemodialysis are complex,
including inadequate food intake, loss of nutrients through dialysis fluid, chronic inflammation, increased
catabolism, and catabolic stimulation from the body of the patient undergoing hemodialysis itself. As the
nutritional status of patients with kidney failure worsens, their quality of life also decreases [9]. Routine
examination of the nutritional status of hemodialysis patients is essential to identify malnutrition, which can
increase the risk of disease and death. To perform this procedure, people with chronic kidney failure who
undergo hemodialysis must undergo nutritional screening to monitor their nutritional condition. Various
methods, such as anthropometric measurements, assessment of food intake history, and testing of
biochemical parameters, can be used to monitor the nutritional status of patients undergoing hemodialysis. In
addition, special forms can be used to do [10]. This study was conducted to determine the relationship
between nutritional status and hemodialysis therapy at Adam Malik Hospital Medan Indonesia and this study
looked at the state of nutritional status based on BMI and biochemical parameters (ureum, creatinine,
albumin) of hemodialysis patients.

Decreased nutritional status is caused by decreased appetite, decreased appetite in CKD patients is caused
by many factors, including uremia syndrome which causes patients to experience nausea, vomiting, and loss
of taste buds. This facilitates chronic inflammation and comorbidities due to protein energy malnutrition

[11].

2. Methods
This study was an observational analytic study with a cross-sectional design aimed at examining the
relationship between nutritional status and hemodialysis therapy at RSUP Haji Adam Malik Medan in 2023.
The study focused on parameters such as body mass index (BMI), urea levels, creatinine levels, and albumin
levels. Data were collected from the medical records of patients meeting the inclusion criteria, specifically
those diagnosed with chronic kidney disease undergoing hemodialysis therapy at the hospital.

A minimum sample size of 80 was determined using Slovin’s formula, with a 10% margin of error from a
total population of 359 patients identified in 2023. Patients were selected using a simple random sampling
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technique. Ethical clearance was obtained from RSUP Haji Adam Malik Medan, and secondary data were
extracted from the hospital's medical record department to ensure comprehensive and accurate information.

3. Results
This research was conducted according to the planned schedule, and the data analysis yielded the following
results: the findings indicate the characteristics of the research subjects (Tab 1).

Table 1. Characteristics Data for Hemodialysis (HD) Patients at RSUP Haji Adam Malik

variable frequency n%

Gender

Male 45 56,3

Female 35 43,8
Age

Young 43 53,8

Oold 37 46,3
Body Mass Index (BMI)

Overweight 14 17,5

Underweight 18 22,5

Normal 48 66,0
Urea status

Normal 4 5,0

Low 1 1,3

High 75 93,8
Creatinine status

Normal 4 5,0

High 76 95,0
Albumin status

Normal 38 47,5

Low 40 50,0

High 2 2,5

Based on Table 1, The majority of patients undergoing hemodialysis (HD) were male, accounting for
56%. The most common age group undergoing HD was younger patients (<50 years), making up 53.8%. In
terms of BMI, patients with a normal BMI were more prevalent (66%) compared to those with overweight
BMI (17.5%) and underweight BMI (22.5%).

Patients with high urea levels (93.8%) were more prevalent compared to those with normal urea levels
(5.0%) and low urea levels (1.3%). Creatinine levels indicated that the majority of patients had high
creatinine levels (95.0%). Meanwhile, for albumin levels, patients with low albumin levels (50%) were more
common compared to those with normal albumin levels (47.5%) and high albumin levels (2.5%).

Table 2. BMI correlation with urea status

Variable Total Normal Not normal p value
Urea 80
Normal 4 1 3
Not normal 76 47 29 0.296

Signs of CKD include albuminuria, abnormal urine sediment, electrolytes, histology, structure, or kidney
transplantation. electrolytes, histology, structure, or having had a kidney transplant, as well as a decreased
glomerular filtration rate [12]. and the severity of renal impairment can be assessed by the patient's albumin
level where albumin <30 is a normal or reduced level, and albumin levels of 30-300 indicate moderately
elevated levels, and very high levels are said if the albumin level is >300 [13].
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Based on table 2, This study shows that urea levels in patients do not have a significant relationship with
nutritional status (p=0.296). This is consistent with the study conducted by Suzuki et al., where no
relationship was found between urea levels and body mass index (BMI) in hemodialysis patients (p=0.20)
[14].

Table 3. BMI correlation with creatinine status

Variable Total Normal Not normal p value
Kreatinin 80
Normal 4 1 3
Not normal 76 47 29 0.296

Based on table 3, This study also shows that creatinine levels in patients do not have a significant
relationship with nutritional status (p=0.296). This is consistent with the study by Zoccali et al., where no
studies have shown a relationship between body mass index (BMI) and serum creatinine levels. The study
also found no relationship between BMI and serum creatinine levels in men aged 40 years and older [15].

Table 4. BMI correlation with albumin status

Variable Total Normal Not normal p value
Albumin 80
Normal 38 25 13
Not normal 42 23 19 0.315

Based on table 4, It shows that albumin levels in patients undergoing hemodialysis do not have a
significant relationship with nutritional status (p=0.315). This result is in line with a study conducted by
Ghani et al. at RSUD Ulin Banjarmasin, where a similar finding was observed (p=0.7) [16].

4. Discussion

The lack of relationship between urea, creatinine, and albumin levels and body mass index (BMI) in
hemodialysis patients could be attributed to several factors, such as a good quality of life, balanced hormone
levels, and adequate nutrition, including sufficient food and vitamins. When nutritional intake is well
distributed and sufficient, it ensures an adequate supply of amino acids needed for muscle protein synthesis
[16].

Several factors associated with poor nutritional status in hemodialysis (HD) patients include loss of
appetite, strict dietary restrictions that can lead to Protein Energy Wasting (PEW), hypermetabolism,
decreased physical activity, metabolic acidosis, and the presence of comorbidities that contribute to the
condition [17]. Some of the factors associated with poor nutritional status in hemodialysis (HD) patients
include loss of appetite, strict dietary restrictions that can lead to Protein Energy Wasting (PEW),
hypermetabolism, decreased physical activity, metabolic acidosis, and the presence of comorbidities that
contribute to the condition According to the International Society of Renal Nutrition and Metabolism
(ISRNM), there are four parameters used to evaluate the nutritional status of HD patients. (ISRNM), there
are four parameters that are used to evaluate the nutritional status of nutritional status of patients undergoing
hemodialysis (HD): (1) Evaluation of blood chemistry parameters such as serum albumin and cholesterol. (2)
Measurement of body mass through BMI and total body fat percentage (BF%). (3) Assessment of muscle
mass by looking at creatinine levels and midarm muscle circumference (MMC).(4) Evaluation of dietary
intake based on protein or energy consumption. Of all these parameters, assessment using BMI is considered
to be a an easy and practical method to evaluate the nutritional status of HD patients [18].

5. Conclusion

Based on the data analysis and discussion of the research, it can be concluded that the BMI of patients
undergoing hemodialysis does not have a relationship with urea levels, creatinine levels, or albumin levels.
And Based on the data analysis and discussion of the research, it can be concluded that the BMI of patients
undergoing hemodialysis does not have a relationship with urea levels, creatinine levels, or albumin levels.
Additionally, the majority of hemodialysis patients at RSUP Haji Adam Malik Medan have a normal BMI,
accounting for 60%.
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