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INTRODUCTION 

Chronic kidney disease (CKD) is a condition characterized 

by structural or functional abnormalities of the kidney, 

lasting for more than or equal to 3 months, and can affect 

health conditions.1  

Haemodialysis (HD) is a kidney replacement therapy 

primarily for patients with chronic kidney disease stage 5 

(CKD stage 5D). This therapy aims to remove excess 

uremic toxins, electrolytes, and excess metabolic waste 

that cannot be excreted by the kidneys.2 The adequacy of 

the HD process is assessed by Kt/V. The Kt/V value differs 

for each patient, so Kt/V is needed as a determinant for the 

frequency and duration of a single HD session.3 It is known 

that the morbidity and mortality of dialysis patients can be 

reduced by improving the adequacy of dialysis and other 

factors. Many factors can affect the quality of life of HD 

patients. Factors that affect the quality of life of HD 

patients include age, gender, etiology of CKD, nutritional 

status, comorbid conditions, education, occupation, 

duration of HD, and medical management. 

Achieving an adequate HD dose is important to maintain 

optimal conditions and improve the quality of life of 

patients. Additionally, evaluating HD adequacy is difficult 

due to many factors, such as volume status, electrolytes, 

and acid-base balance that interfere with it, but Kt/V is 

often used and can be utilized as a parameter. Several 

studies have suggested that patients who achieve HD 
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ABSTRACT 

Background: Dialysis adequacy assessed by Kt/V is a key predictor of outcomes in end-stage renal disease (ESRD). 

However, its relationship with nutritional status and health-related quality of life (HRQoL) remains unclear in low-

resource, single-center settings. 

Methods: A cross-sectional study was conducted on 65 ESRD patients receiving maintenance haemodialysis (HD) at 

Wangaya Hospital. Dialysis adequacy was evaluated using single-pool Kt/V. Nutritional status was assessed using BMI 

and Malnutrition Inflammation Score (MIS), and HRQoL was measured using KDQOL-36. Bivariate and multivariate 

logistic regression analyses were performed. 

Results: A total of 70.8% of patients achieved adequate dialysis (Kt/V ≥1.2). Adequacy was significantly associated 

with BMI (p=0.024), but not with MIS. Among HRQoL domains, only the physical component summary showed a 

significant association with dialysis adequacy (p=0.014). Multivariate analysis identified employment status and serum 

albumin as independent predictors of quality of life and nutritional status. Low TIBC and female gender were associated 

with impaired mental health and higher malnutrition risk. 

Conclusion: Kt/V-based dialysis adequacy correlates with improved physical functioning and BMI, though not all 

HRQoL aspects. Findings may support further multicentre research on adequacy and patient outcomes in resource-

limited settings. 
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adequacy have a better quality of life compared to patients 

who do not achieve HD adequacy.4-6 Research by Siswandi 

et al shows that patients with good nutritional status have 

a better quality of life than those with poor nutritional 

status.7,8 

Nutrient status is determined by estimating the individual's 

body mass index (BMI) after HD. Finding a BMI that is 

too high, normal, or low can reveal an individual's 

mortality and morbidity. 

Nutrient intake is impacted by urea and cytokine toxicity, 

which causes inflammation and anorexia. It is crucial to 

improve the nutritional status and quality of life of patients 

who undergo HD.8-10 

METHODS 

This cross-sectional study was conducted at Wangaya 

General Hospital, Denpasar, from December 2024 to 

January 2025, involving 65 ESRD patients undergoing 

regular hemodialysis (2–3 sessions/week for ≥3 months). 

Participants were selected using consecutive sampling. 

Patients with peritoneal dialysis, acute kidney injury, 

pregnancy, or severe comorbidities were excluded.  

Dialysis adequacy was measured using single-pool Kt/V, 

nutritional status via BMI and Malnutrition Inflammation 

Score (MIS), and quality of life using the KDQOL-36 

instrument. Variables such as age, sex, employment, 

albumin, and TIBC were included as covariates. 

Statistical analyses (Chi-square and logistic regression) 

were performed using SPSS, with significance set at 

p<0.05. Data were analyzed using IBM SPSS Statistics for 

Windows, version 25.0 (IBM Corp., Armonk, NY, USA).  

The sample size was deemed sufficient for exploratory 

multivariate analysis, adhering to the minimum 

recommended events-per-variable ratio to avoid model 

overfitting. 

RESULTS 

A total of 65 patients in Table 1 with CKD stage 5D 

undergoing regular HD met the inclusion criteria, with a 

mean age of 53.4±13.2 years. 

The majority of patients were female (58.5%), had a high 

level of education (70.8%), and were unemployed 

(60.0%). Most patients achieved adequate HD (70.8%) 

with a mean Kt/V of 1.3±0.2. Regarding nutritional status, 

52.3% had no malnutrition based on MIS with a mean 

score of 8.4±3.1, while 64.6% had a normal BMI with a 

mean of 23.5±4.3 kg/m². 

Associations between HD adequacy, quality of life 

domains, and nutritional status are summarized in Table 2. 

Adequate HD was significantly associated with better 

outcomes in the physical composite domain (p=0.014) and 

normal BMI (p=0.024). 

Multivariable logistic regression in Table 3 identified 

female gender as an independent predictor of poorer 

mental health outcomes (p=0.037), while employment 

status and serum albumin were associated with burden of 

kidney disease (p=0.023 and p=0.025, respectively). 

Higher TIBC levels were protective against malnutrition 

(p=0.034). 

Table 1: Participant characteristics (n=65). 

Characteristic Category N (%) Mean±SD 

Gender  
Female  38 (58.5%)  

Male  27 (41.5%)  

Age (in years) 

18-29  6 (9.2%) 53.4±13.2 years 

30-49  21 (32.3%)  

50-64 25 (38.5%)  

≥65 13 (20.0%)  

Education 
Low  19 (29.2%)  

High  46 (70.8%)  

Employment status 
Employed  26 (40.0%)  

Unemployed  39 (60.0%)  

Haemodialysis adequacy (Kt/V) 
Adequate (≥1.2) 46 (70.8%) 1.3±0.2 

Inadequate (<1.2) 19 (29.2%)  

Nutritional status (MIS)  
Without Malnutrition 34 (52.3%) 8.4±3.1 

Malnutrition  31 (47.7%)  

Nutritional status (BMI)  

Normal  42 (64.6%) 23.5±4.3 kg/m² 

Overweight  18 (27.7%)  

Obese 3 (4.6%)  

Underweight  2 (3.1%)  
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Table 2. Association between hemodialysis adequacy and quality of life/nutritional status. 

Variable  Adequate (n=46) Inadequate (n=19) P value 

Symptoms and problem list (good)  42 (91.3%)  14 (73.7%) 0.061 

Effects of kidney disease (good) 40 (87.0%) 13 (68.4%) 0.080 

Burden of kidney disease (good) 29 (63.0%)  7 (36.8%)  0.053 

Physical composite (good)  12 (26.1%) 0 (0%) 0.014* 

Mental composite (good) 34 (73.9%) 12 (63.2%) 0.386 

Nutritional status (MIS-without malnutrition) 23 (50.0%) 11 (57.9%) 0.562 

Nutritional status (BMI-normal)  35 (76.1%) 7 (36.8%) 0.024* 

Note: *p< 0.05 indicates statistical significance. 

Table 3: Multivariate logistic regression analysis. 

Variable  HR 95% CI  P value 

Female gender (Mental composite) 3.398 1.089-14.233 0.037* 

Employment status (Burden of disease) 4.059 1.208 – 13.977 0.023* 

Albumin <4.0 g/dl (Malnutrition) 4.089 1.196 – 13.997 0.025* 

TIBC <250 mg/dl (Malnutrition)  0.265 0.078 – 0.904 0.034* 
Note: HR = Hazard Ratio; CI=Confidence Interval; *p <0.05 indicates statistical significance.  

DISCUSSION 

According to the findings of the Kt/V-based study on HD 

adequacy measurement, more patients (70.8%) attained 

HD adequacy than those who did not (29.2%). For HD 

three times a week for four hours each, and HD two times 

a week for four to five hours each, the PERNEFRI 

consensus optimum Kt/V is 1.2 (URR 65%), for a weekly 

total of ten to fifteen hours. KDIGO (kidney disease: 

improving global outcome) 2015, cited in PNPK chronic 

kidney disease management 2023, suggests that routine 

HD patients have a single pool Kt/V of 1.2–1.4 each 

session, three times per week. Patients who do not take HD 

twice a week are advised to take 2.1–2.3 doses.3 

The study found that the average spKT/V value was 1.3 

when HD was performed twice a week for six hours each 

session. KT/V value showed that 70.8% of patients met the 

KDOQI-recommended KT/V >1.2 criterion for HD 

adequacy.19,20 Still, the dialysis adequacy standard takes 

into account weekly clearance (stdKT/V), which in a 

twice-weekly regimen tends to be lower than three-times-

weekly HD, even when the KT/V number per session 

suggests acceptable urea clearance efficiency.11 

Thus, these findings imply that for long-term dialysis 

adequacy, additional assessment of uremic toxin 

accumulation, patient clinical status, and potential risk of 

uremia between sessions is still required, even though the 

majority of patients in this study achieved adequacy based 

on KT/V per session. Institutions can employ several 

strategic measures to increase HD adequacy for patients 

who have fallen short of the goal. One of the primary tasks 

is to assess the frequency and length of HD. Patients with 

low KT/V may benefit from increasing the frequency to 

three times per week or extending the length of each 

session to maximize urea clearance. The efficacy of 

treatment can also be increased by choosing a dialyzer with 

a greater urea transfer coefficient (CoA) and making sure 

that dialyzer reuse efficiency is high. For the best HD 

efficiency, it's also critical to optimize dialysate flow (Qd) 

of at least 500–800 mL/min and blood flow (Qb) of at least 

300–400 mL/min. Furthermore, regular vascular access 

monitoring is necessary to detect and manage thrombosis 

or stenosis that may impede blood flow throughout the 

treatment. 

In terms of education, patients should be taught about fluid 

control, a low-uraemia diet, and following the HD 

schedule to avoid an increase in the urea distribution 

volume that could lower KT/V. Standardizing post-HD 

blood collection protocols is equally crucial. This includes 

making sure that samples are collected 30 to 60 minutes 

following an HD session to prevent urea rebound from 

distorting KT/V estimations. These regulations allow 

facilities to increase the adequacy of HD, which eventually 

helps patients live better lives.12,13 

In contrast to the study by Prabhaswari et al, which 

assessed overall quality of life without detailing its 

components, our study specifically analyzed the 

relationship between dialysis adequacy (Kt/V) and the five 

components of quality of life. We found that among 

respondents who achieved adequacy, 12 demonstrated 

good quality of life based on the physical component 

summary (PCS), while 19 respondents with inadequate 

dialysis showed poor physical quality of life. A significant 

association was observed between dialysis adequacy and 

the PCS (p=0.014). In the KDQOL-36, the PCS reflects 

key domains of physical health, including physical 

functioning, role limitations due to physical problems, 

bodily pain, and general health perception.13 The PCS 

score reflects the impact of physical health on daily 

activities, perceived pain levels, and overall health 
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perception in CKD patients, with higher scores indicating 

better physical quality of life.14 A 2022 study at RSU royal 

prima medan reported that 60% of 25 patients had good 

quality of life, with a significant association between HD 

adequacy (Kt/V) and quality of life (p=0.000).15 Similarly, 

Hasan et al. demonstrated that patients with higher dialysis 

adequacy (Kt/V>s1.5) had significantly better physical 

composite scores compared to those with lower adequacy 

(Kt/V<1.2; p = 0.001). Significant differences were also 

observed between Kt/V >1.5 and 1.2–1.5 (p=0.042), while 

no significant difference was noted between Kt/V 1.2–1.5 

and <1.2 (p=0.129). These findings suggest that higher 

dialysis adequacy, particularly Kt/V >1.5, is associated 

with improved physical quality of life.13-15 

This study found no significant association between HD 

adequacy, measured by Kt/V, and nutritional status 

assessed by the Malnutrition Inflammation Score (MIS) 

(p=0.562). Among patients with adequate Kt/V, 23 

experienced malnutrition and 23 did not, while among 

those with inadequate Kt/V, 8 experienced malnutrition 

and 11 did not. These findings suggest that HD adequacy 

alone does not directly correlate with nutritional status 

when assessed clinically via MIS. Nutritional status in HD 

patients is multifactorial, influenced by systemic 

inflammation, comorbidities, and daily intake, beyond 

urea clearance efficiency. Kalantar-Zadeh et al highlighted 

that Protein Energy Wasting (PEW) is predominantly 

driven by systemic inflammation rather than dialysis 

adequacy. Given that MIS reflects both nutritional and 

inflammatory states, discrepancies with Kt/V 

measurements are expected in the presence of 

inflammatory or other metabolic disturbances.16 

In contrast to MIS findings, nutritional status assessed by 

body mass index (BMI) showed a significant association 

with dialysis adequacy (p=0.024). Among patients with 

adequate Kt/V, 64.6% had normal BMI and 27.7% were 

overweight, with few categorized as underweight or obese. 

This suggests that better Kt/V values correlate with 

improved anthropometric status. These results align with 

Hong et al, who reported that low BMI is associated with 

higher uremic toxin levels and increased malnutrition risk, 

even in patients with technically adequate Kt/V.19  

However, adequate Kt/V alone is insufficient to optimize 

nutritional status without appropriate nutritional support 

and inflammation management. Additionally, BMI, being 

influenced by dry weight, fluid shifts, and muscle mass, is 

more sensitive to short-term changes post-HD, whereas 

MIS reflects broader, slower-changing aspects of nutrition 

and inflammation.20,21 

In this study, regression analysis showed that gender was 

not independently associated with symptoms and disease 

burden in CKD patients undergoing maintenance HD (HR 

4.943; 95% CI 0.774–31.570; p=0.091). This suggests that 

gender-related differences in QoL are likely influenced by 

social, psychosocial, and role-related factors rather than 

biological gender alone. Tamura et al reported that women 

on HD often experience lower QoL, partly due to greater 

caregiving responsibilities, and proposed that 

individualized approaches, such as incremental HD, may 

mitigate these effects. Similarly, a study by Pratiwi et al in 

Indonesia identified multiple factors influencing QoL, 

including age, education, income, stress levels, and social 

support, with male gender associated with better QoL 

largely through social and economic mediators.21 

Albumin levels <4.0 g/dL were identified as a significant 

predictor, associated with a 4.089-fold increased risk of 

greater kidney disease burden. Hypoalbuminemia in HD 

patients, often reflecting malnutrition and chronic 

inflammation, is linked to poorer quality of life. 

Soleymanian et al reported that low serum albumin 

correlates with reduced QoL scores, while Elsherbiny et al. 

(2024) further confirmed its association with impaired 

QoL and higher mortality risk in this population.22 

Based on the results of the regression analysis in the study, 

it was found that female respondents with CKD who 

underwent routine HD had a 3,398 times higher risk of 

declining mental health and psychological well-being 

compared to male patients. This finding is in line with 

several studies in the last five years. Research by Riehl-

Tonm et al showed that women undergoing HD reported a 

lower quality of life than men, especially in the mental 

health domain. 

This may be due to biological factors, such as differences 

in body composition that affect HD doses, as well as 

gender factors, such as greater domestic responsibilities 

and caregiver roles in women.20 In addition, a study by 

Masià-Plana et al, highlighted that emotional intelligence 

plays an important role in the quality of life of HD patients, 

with significant differences based on gender.23 Women 

showed higher emotional intelligence scores, which may 

affect their perceptions of quality of life and psychological 

well-being.23 Another study by Nadort et al, during the 

COVID-19 pandemic found that HD patients experiencing 

COVID-19 related stress had lower mental health scores, 

with women showing higher susceptibility to stress and 

depression.24 

The findings in this study indicate that albumin levels ≥4.0 

g/dl and mean TIBC ≥250 mg/dl have a significant 

protective relationship against malnutrition in CKD 

patients undergoing routine HD. These results are 

consistent with previous theories and studies stating that 

higher albumin levels reflect better nutritional status and 

are associated with better prognosis. Albumin is an 

indicator of nutritional status and inflammation that has 

long been used in the clinical assessment of HD patients.  

Patients with albumin levels <4.0 g/dl tend to experience 

malnutrition-inflammation-atherosclerosis (MIA) 

syndrome, while patients with level ≥4.0 g/dl tend to have 

better nutritional status and lower risk of mortality.25,26 In 

addition, total iron binding capacity (TIBC) is also a 

marker of protein synthesis and nutritional status. A low 
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TIBC value usually indicates chronic inflammation or 

nutritional deficiency, while a higher TIBC value, namely 

≥250 mg/dl, indicates better liver protein synthesis 

capacity and adequate nutritional status.16 

This study has several limitations. Its cross-sectional 

design does not allow causal conclusions, and the modest 

sample size from a single center may limit generalizability. 

Additionally, the use of self-reported questionnaires may 

be subject to bias. Nevertheless, the findings offer 

preliminary insight into the relationship between dialysis 

adequacy, nutritional status, and quality of life, and may 

inform larger prospective or multicentre studies.  

CONCLUSION 

This study found that most ESRD patients undergoing 

maintenance haemodialysis at Wangaya Hospital achieved 

adequate dialysis as measured by Kt/V. Adequacy was 

significantly associated with better physical quality of life 

and nutritional status (BMI), though not with MIS. 

Employment status, serum albumin, female gender, and 

TIBC were identified as significant predictors of quality of 

life and nutritional risk. These findings highlight the need 

to optimize dialysis adequacy and consider individual 

sociodemographic and biochemical factors to improve 

patient outcomes. 
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