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ABSTRACT  
 

Intradialytic eating (IE) remains controversial due to the absence of standardised clinical guidelines. While it can 

potentially improve patients' nutritional status, its effects on hemodynamic stability and dialysis adequacy remain 

inconclusive. This study aimed to evaluate the impact of IE timing on hemodynamic and dialysis adequacy. A quasi-

experimental design with a control group was employed, involving 32 hemodialysis patients assigned to either an 

intervention or control group. The intervention group received a standardised meal consisting of 100 ml of milk and two 

egg whites (<200 kcal; approximately 15 grams of protein) at varying times during five dialysis sessions. Observed 

parameters included systolic and diastolic blood pressure, pulse rate, MAP, and Kt/V. Measurements were recorded 

every 30 minutes throughout each session. Data were analysed using independent t-test and Repeated Measures ANOVA 

with Bonferroni correction. No statistically significant differences between the intervention and control groups across all 

parameters (p > 0.05).  However, within the intervention group, repeated measures ANOVA revealed changes in systolic 

blood pressure (F = 4.270, p = 0.004), MAP (F = 3.129, p = 0.021), and Kt/V (F = 2.869, p = 0.031). Post-hoc Bonferroni 

tests identified significant differences in systolic blood pressure (p = 0.010 and p = 0.045) and MAP (p = 0.041). IE had 

a significant impact on hemodynamics during the first and second hours of dialysis (p < 0.05). These findings suggest 

that late-session intradialytic eating may be a safe nutritional approach with minimal hemodynamic risk and better 

preservation of dialysis adequacy. 

 

Keywords: Dialysis Adequacy; Hemodialysis Patients; Hemodynamic Stability, Intradialytic Eating; Meal Timing 

 

 

ABSTRAK  

 
Intradialytic eating (IE) masih menjadi kontroversial tanpa pedoman klinis yang baku. Meski berpotensi meningkatkan 

status nutrisi, dampaknya terhadap stabilitas hemodinamik dan adekuasi dialisis masih diperdebatkan. Penelitian ini 

bertujuan mengevaluasi pengaruh perbedaan waktu intradialytic eating terhadap stabilitas hemodinamik dan kecukupan 

dialysis. Penelitian ini merupakan quasi experiment with control group yang melibatkan 32 pasien hemodialisis, dibagi 

menjadi kelompok intervensi dan kontrol. Kelompok intervensi mengonsumsi makanan berupa 100 ml susu dan dua putih 

telur (<200 kkal; ±15 gram protein) pada waktu berbeda selama lima sesi hemodialisis. Parameter yang diamati meliputi 

tekanan darah sistolik, diastolik, frekuensi nadi, MAP, dan Kt/V. Observasi dilakukan setiap 30 menit. Analisis data 

menggunakan independent t-test dan Repeated Measures ANOVA dengan Bonferroni correction. Tidak terdapat 

perbedaan bermakna antara kelompok intervensi dan kontrol pada seluruh parameter (p > 0,05). Namun, analisis RM 

Anova dalam kelompok intervensi menunjukkan perubahan signifikan pada tekanan darah sistolik (F = 4.270, p = 0.004), 

MAP (F = 3.129, p = 0.021), dan Kt/V (F = 2.869, p = 0.031). Uji Bonferroni menunjukkan perbedaan bermakna pada 

tekanan darah sistolik (p = 0,010; p = 0,045) dan MAP (p = 0,041). IE secara signifikan memengaruhi parameter 

hemodinamik pada interveni 1 jam dan 2 jam setelah inisiasi hemodialisis (p < 0,05). Temuan ini menunjukkan bahwa 

makan intradialitik pada fase akhir sesi hemodialisis dapat menjadi pendekatan nutrisi yang aman, dengan risiko 

hemodinamik minimal dan kemampuan yang lebih baik dalam mempertahankan adequasi dialisis. 

 

Kata kunci: Adekuasi Dialisis; Pasien Hemodialisis; Stabilitas Hemodinamik; Intradialytic Eating; Waktu Pemberian 

Makanan 
 

 

INTRODUCTION  

Chronic kidney disease (CKD) is an increasingly prevalent global health problem worldwide 

(Filipska et al., 2021;  Lestari & Hudiyawati, 2022; Lianti et al., 2024). Hemodialysis (HD) is the 

most common form of renal replacement therapy, accounting for approximately 69% of all renal 

therapies and 89% of all dialysis treatments (Bello et al., 2022;Preka & Shroff, 2023). Hemodialysis 

patients frequently encounter nutritional challenges that negatively impact their quality of life (Kistler 

et al., 2018; Ariyanto et al., 2024). At the same time, they are susceptible to hemodynamic instability, 

particularly intradialytic hypotension, which can hinder adequate tissue perfusion and dialysis 

adequacy (Gullapudi et al., 2018; Kooman & Van Der Sande, 2019; Mufidah et al., 2019; 

Ayunarwanti et al., 2020). The practice of intradialytic eating, or consuming food during HD sessions, 

is commonly adopted to support nutritional intake (Kistler et al., 2018;Elkeraie et al., 2023; Gharib 

et al., 2023). However, its effects on hemodynamic stability and dialysis adequacy remain 

controversial (Borzou et al., 2016; Rhee et al., 2017; Fotiadou et al., 2020; Premlatha et al., 2020;  
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Fotiadou et al., 2022; Elkeraie et al., 2023). The optimal timing of intradialytic food intake has not 

yet been clearly defined in clinical practice (Agarwal & Georgianos, 2018). 

Although many HD centers, including those in Indonesia, allow intradialytic eating, its 

implementation remains controversial. Registry data indicate suboptimal dialysis adequacy (81% of 

patients had Kt/V <1.8) and a high incidence of intradialytic hypotension (53.7%) (Indonesian Renal 

Registry 2018). While IE may improve nutritional status and reduce protein-energy wasting, it can 

also redistribute splanchnic blood flow, leading to postprandial hypotension and impaired 

ultrafiltration efficiency (Borzou et al., 2016;  Rhee et al., 2017;  Fotiadou et al., 2020;  Fotiadou et 

al., 2022;  Agarwal & Georgianos, 2018). 

Intradialytic eating, which contributes to hemodynamic stability and dialysis adequacy, is influenced 

by several factors (Goyal et al., 2023). Changes in Relative Blood Volume (RBV) after food intake 

tend to be more pronounced when meals are consumed in a seated position. RBV reduction usually 

peaks 16 minutes after eating and returns to baseline within 30 minutes. A decrease in Mean Arterial 

Pressure (MAP) may occur within 30 minutes following a meal (Agarwal & Georgianos, 2018). A 

study by Borzou et al. (2016) further demonstrated that reductions in both systolic and diastolic blood 

pressure may persist for up to one to one and a half hours after eating. 

 

At the hospital where this study was conducted, the majority of patients undergoing hemodialysis 

engage in intradialytic eating during sessions lasting 4–5 hours (Data Rekam Medis RS UNS, 2024). 

Although intradialytic eating is common, no clear guidelines exist on optimal meal timing to ensure 

hemodynamic stability and dialysis adequacy (Agarwal & Georgianos, 2018). This absence of 

standardized clinical recommendations represents a critical research gap, leaving clinicians uncertain 

about whether early or late intradialytic eating is safer and more effective.  Therefore, this study 

evaluates the effects of different intradialytic eating times on hemodynamic parameters and dialysis 

adequacy is urgently needed. The findings from this study are expected to serve as a foundation for 

developing practical recommendations for dialysis technicians and nurses in managing meal timing 

during HD sessions, to minimise clinical risks and optimise therapeutic outcomes. 

 

METHOD 

 

Participant  

This quantitative study adopted a quasi-experimental design with a control group and was conducted 

at a single hemodialysis centre, Hospital X. A total of 32 patients undergoing regular hemodialysis 

twice weekly were recruited and evenly assigned to either the intervention group (n = 16) or the 

control group (n = 16). The sample size was calculated using G*Power 3.1.9.4 with a medium effect 

size (Cohen’s f = 0.25), α = 0.05, power = 0.95, two groups, five repeated measurements, assumed 

correlation among repeated measures of 0.5, and non-sphericity correction ε = 1.0. Participants were 

selected using purposive sampling based on the inclusion criteria.  Inclusion criteria were as follows: 

aged 18–65 years, had undergone hemodialysis for at least eight months, were fully conscious 

(compos mentis), cooperative, and had a habitual practice of eating during dialysis sessions. Patients 

who were hospitalised during the study period were excluded.  

 

Intervention 

The study was conducted over five consecutive hemodialysis sessions for each participant. The 

intervention and control groups were assigned to different dialysis days to minimise contamination 

(intervention: Monday and Thursday; control: Tuesday and Friday). The first session served as a 

baseline (pre-test) measurement, during which no meal timing regulation was applied, to obtain initial 

hemodynamic and dietary behaviour data. In the subsequent four sessions, the intervention group 

received a standardised intradialytic meal consisting of 100 mL of high-protein milk and two boiled 
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egg whites (total energy <200 kcal; approximately 15 g protein). The timing of intake varied across 

sessions: in the first session, the meal was administered 1 hour after dialysis initiation; in the second, 

at the second hour; in the third, at the third hour; and in the final session, at the fourth hour. 

Meanwhile, the control group did not receive any specific meal provision or scheduled eating 

instructions from the researchers. Patients in this group were allowed to eat according to their habitual 

practices during dialysis sessions, but continued to receive standard nutritional counselling from a 

registered dietitian, under clinical protocols. 

 

Measures  

Data collected in this study included sociodemographic characteristics (age, sex, education level, 

occupation, duration of hemodialysis, and comorbidities), along with clinical parameters such as 

systolic and diastolic blood pressure, heart rate, mean arterial pressure (MAP), and Kt/V as an 

indicator of dialysis adequacy. Additional data were obtained from medical records and patient 

interviews regarding eating habits during dialysis sessions. Clinical parameters were measured every 

30 minutes throughout each five-hour dialysis session, resulting in a total of 11 observation points 

per session for each participant. All measurements were recorded using monitoring devices integrated 

into the dialysis machine. 

 

Data analysis 

Data were analyzed using SPSS version 23. Descriptive statistics (means, standard deviations, and 

percentages) were calculated for demographic and baseline characteristics. Independent t-tests were 

used to compare the effects of the intervention on hemodynamic parameters and dialysis adequacy 

between the intervention and control groups for normally distributed data. Repeated Measures 

Analysis of Variance (RM ANOVA) examined changes across sessions and assessed the effects of 

the intervention over time. Bonferroni post hoc tests were performed to identify time points with 

significant pairwise differences. 

 

Ethical Considerations 

The study protocol was reviewed and approved by the Health Research Ethics Committee of UNS 

Hospital (Approval No: 026/UN27.46/TA.04.19/KEP/EC/2025).  All participants received 

information regarding the study objectives, procedures, potential risks, and benefits, and provided 

written informed consent before participation. Participants were informed of their right to withdraw 

at any time without consequences.  

 
 

RESULTS 

Characteristics of Respondents 

A total of 32 participants were enrolled in this study, with an equal distribution between the 

intervention and control groups (16 participants in each). The majority of participants were male 

(59.4%), with a higher proportion observed in the control group (68.8%) compared to the intervention 

group (50%). The age range represented a diverse adult to elderly population, with the 55–65 years 

age group comprising the largest proportion (46.9%). The duration of hemodialysis therapy varied 

across participants: 46.9% had been undergoing treatment for 1–3 years, 37.5% for more than 3 years, 

and 15.6% for less than 1 year. 

Comorbidity was highly prevalent in this population (81.2%), with hypertension being the most 

common condition frequently coexisting with diabetes mellitus or a history of cerebrovascular 

accident. All participants reported the habit of eating during hemodialysis sessions, including both 

snacks and full meals, with varying consumption patterns. Specifically, 46.9% consumed a 

combination of snacks and main meals, 21.9% consumed only main meals, and 31.3% consumed 

snacks only. The majority of participants (84.4%) consumed food while in a supine position, by 
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standard hemodialysis practice, while the remaining 15.6% chose to eat while sitting upright. 

Regarding fluid intake during dialysis, 87.6% of participants reported consuming moderate to large 

volumes of fluids, with 43.8% consuming more than 200 mL. These findings highlight the variability 

in dietary and fluid intake behaviours during dialysis sessions, which may have implications for 

hemodynamic stability throughout the procedure (Table 1). 

Table 1. Demographic and Clinical Characteristics of Participants 

Characteristics Intervention Control Total p-value 

(n=16) % (n=16) % (N=32) %  

Gender 

   Man 

   Woman 

 

8 

8 

 

50 

50 

 

11 

5 

 

68,8 

31,2 

 

19  

13 

 

59,4 

40,6 

 

0,280a 

Age 

    18-44  

    45-54 

    55-65 

 

5 

5 

6  

  

31,3 

31,3 

37,5 

 

5 

2  

9  

 

31,3 

12,5 

56,3 

 

10 

7  

15 

 

31,3 

21,9 

46,9 

 

 

0,381b 

Duration of Hemodialysis 

8 month-1 year 

>1-3 years 

>3 years 

 

3 

9 

4 

 

18,8 

56,3 

25,0 

 

2  

6  

9  

 

12.5 

37.5 

50.0 

 

5  

15  

12  

 

15.6 

46.9 

37.5 

 

 

0,339b 

Comorbidities 

   Yes 

   None  

 

14 

2 

 

87,5 

12,5 

 

12 

4 

 

75,0 

25,0 

 

26 

6 

 

81,2 

18,8 

 

0,654c 

Type of food 

   Snack 

   Large meal 

   Snack + large meal 

 

4 

3 

9 

 

25.0 

18.8 

56.3 

 

6 

4 

6 

 

37.5 

25.0 

37.5 

 

10 

7 

15 

 

31.3 

21.9 

46.9 

 

 

0,563b 

Fluid Intake 

Mild (≤100 ml) 

Moderate (101-200 ml) 

Severe (>200 ml) 

 

2 

8 

6 

 

12.5 

50.0 

37.5 

 

2 

6 

8 

 

12.5 

37.5 

50.0 

 

4 

14 

14 

 

12.5 

43.8 

43.8 

 

0,751b 

 aPerson Chi-Square test bLikelihood Ratio cFisher’s Exact Test dMonte Carlo 

 

Effect of Differences in Intradialytic Eating Time on Hemodynamic Parameters 

An independent t-test was conducted to compare the mean values of all hemodynamic and dialysis 

adequacy parameters between the intervention and control groups. The results showed no statistically 

significant differences between groups (p > 0.05). These findings indicated that the timing of 

intradialytic meal administration did not result in significant differences in hemodynamic stability or 

dialysis adequacy between the two groups (Table 2). 

Table 2. Effects of Differences in Intradialytic Eating Time  

Parameter Intervention Groups Control Groups t-value p-valuea 

(Mean ± SD) (Mean ± SD) 

Sistol 146.40±24.97 154.36±27.61 -1.913 0.058 

Diastol 78.31±12.72 77.33±10.04 0.545 0.587 

MAP 101.04±15.86 102.98±14.83 -0.798 0.426 

Nadi 75.49±11.16 78.73±10.67 -1.875 0.063 
aIndependent T-test; MAP: Mean Arterial Pressure; HR : Heart Rate 

Analysis of repeated measurements over the five hemodialysis sessions (Table 3) in the intervention 

group revealed significant changes in systolic blood pressure (F = 4.270; p = 0.004) and mean arterial 

pressure (MAP) (F = 3.129; p = 0.021), with a fluctuating pattern observed across the sessions. In 

contrast, the control group showed no statistically significant changes in any hemodynamic 
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parameters (p > 0.05), indicating stability throughout the intervention period. These findings 

suggested a dynamic response in hemodynamic values and dialysis adequacy with the timing of 

intradialytic feeding. 

Bonferroni post-hoc analysis revealed no significant difference in systolic blood pressure between 

the pre-intervention baseline and session 4 (mean difference = –2.625; p = 1.000), indicating that 

systolic pressure at session 4 had returned to near-baseline levels. However, systolic blood pressure 

in session 4 was significantly higher compared to sessions 1 and 2 (session 1 vs. 4: mean difference 

= –11.375; p = 0.010; session 2 vs. 4: mean difference = –12.188; p = 0.045). In contrast, no 

significant difference was found between the baseline (pre) and sessions 1 (p = 0.624) or 2 (p = 0.462), 

suggesting a trend of decreased systolic pressure during the early sessions (1 and 2), followed by a 

return toward baseline by session 4. These findings imply that the initial intervention sessions 

(particularly sessions 1 and 2) may pose a greater risk of blood pressure reduction compared to the 

later sessions. Regarding mean arterial pressure (MAP), a significant difference was observed 

between session 2 and session 4 (mean difference = –6.563; p = 0.041), with MAP being lower in 

session 2. However, no significant differences were detected between baseline and session 2 (p = 

0.828) or baseline and session 4 (p = 1.000). This suggested a temporary decline in MAP during the 

early phase of the intervention, which then tended to return to baseline by the fourth session (Table 

4). 

Table 3. Hemodynamic Stability Based on Differences in Intradialytic Eating Time 

Parameter Group RM ANOVA 

F p-valuea 

Systolic Intervention 4.270 0.004 

Control 1.135 0.341 

Diastolic Intervention 1.790 0.143 

Control 0.682 0.051 

MAP Intervention 3.129 0.021 

Control 2.029 0.119 

HR Intervention 0.477 0.712 

Control 0.441 0.779 
aRepeated Measures ANOVA; MAP: Mean Arterial Pressure; HR : Heart Rate 

Table 4. Pairwise comparison 

Parameter Session  Mean difference Std. error p-valuea 

Systolic 

Pre-intervention vs intervention 1 8.750 4.346 0.624 

Pre-intervention vs intervention 2 9.563 4.401 0.462 

Pre-intervention vs intervention 4 -2.625 5.055 1.000 

Intervention 1 vs Intervention 4 -11.375 2.782 0.010 

Intervention 2 vs Intervention 4 -12.188 3.653 0.045 

MAP 

Pre-intervention vs intervention 2 5.063 2.724 0.828 

Pre-intervention vs intervention 4 -1.500 2.677 1.000 

Intervention 2 vs Intervention 4 -6.563 1.939 0.041 
aBonferroni post hoc test  

 

Hemodynamic Trends over Time in the Intervention Group 

The intradialytic eating (IE) intervention in the experimental group significantly affected 

hemodynamic parameters, particularly during the first (systolic p = 0.001; diastolic p = 0.006; MAP 

p = 0.001; pulse p = 0.002) and second dialysis sessions (systolic p = 0.001; diastolic p = 0.003; MAP 

p = 0.001; pulse p = 0.046) (Tables 5 and 6, Supplementary File). These significant fluctuations in 

systolic and diastolic blood pressure, MAP, and heart rate suggested transient hemodynamic 

instability and a possible occurrence of intradialytic hypotension, likely as a physiological response 

to nutrient intake during dialysis. 



598 
 

In contrast, no statistically significant changes in blood pressure were observed in the third and fourth 

sessions (Tables 7 and 8, Supplementary File), indicating a more stable hemodynamic profile. 

However, a notable increase in heart rate was recorded during the third session (p = 0.014), and a 

near-significant increase was observed in the fourth session (p = 0.061), which may reflect the 

activation of compensatory cardiovascular mechanisms in response to repeated intradialytic feeding. 

These findings suggest that while early exposure to intradialytic nutrition may temporarily disrupt 

hemodynamic stability, adaptive physiological responses may develop over time, potentially 

attenuating these effects in subsequent sessions. Continued monitoring is essential to identify patients 

at risk of adverse hemodynamic events and to optimise the timing and composition of intradialytic 

meals. 

 

Effect of Differences in Intradialytic Eating Time on Hemodialysis Adequacy 

Repeated-measures ANOVA analysis of Kt/V values revealed a statistically significant change during 

the intradialytic eating sessions (F = 2.869, p = 0.031). In the intervention group, the mean Kt/V 

decreased from 1.74 ± 0.27 at baseline to 1.63 ± 0.23 during the first session, followed by mild 

fluctuations, ultimately increasing to 1.68 ± 0.29 by the fourth session. These findings suggest that 

intradialytic nutritional intake had an observable effect on dialysis adequacy variability. 

The initial decline might have reflected an adaptive physiological response to the intervention, 

potentially due to altered hemodynamics or gastrointestinal perfusion redistribution during nutrient 

absorption. The subsequent increase toward the final session indicated a trend toward stabilisation, 

implying that repeated exposure to intradialytic feeding might have allowed the patient’s system to 

adjust without compromising dialysis effectiveness. 

In contrast, the control group showed no significant changes in dialysis adequacy parameters 

throughout the sessions (p > 0.05) (Table 8), supporting the interpretation that the observed Kt/V 

variability was likely attributable to the nutritional intervention rather than external or procedural 

factors. 

Table 9. Hemodialysis Adequacy Based on Differences in Intradialytic Eating Time (N = 32)  

Parameter Group Pre-test  Intradialytic Eating Session  RM Anova 

 1 2 3 4 F P -valuea 

K.t/V 
Intervention 1.74±0.27  1.63±0.23 1.60±0.25 1.65±0.28 1.68±0.29 2.869 0.031 

Control 1.5±0.39 1.73±0.41 1.63±0.41 1.64±0.36 1.67±0.42 1.747 0.187 
aRepeated Measures ANOVA 

 

DISSCUSSION 
 

The practice of allowing food intake during hemodialysis sessions remains a subject of considerable 

debate among healthcare professionals. Advocates of this practice emphasize its potential benefits, 

including improved nutritional status and enhanced patient satisfaction. However, concerns have been 

raised regarding the possible increase in hemodynamic instability and a reduction in dialysis 

adequacy. 

 

Previous studies reported inconsistent effects of intradialytic eating on hemodynamic stability. For 

example, Fotiadou et al., (2020) found that food consumption during dialysis reduced blood pressure 

and increased symptomatic intradialytic hypotension, indicating potential risks for dialysis adequacy. 

Similarly, Fotiadou et al., (2022) showed that intradialytic food intake increased blood pressure 

variability and reduced dialysis adequacy, reinforcing concerns about patient safety. 
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A single-centre quasi-experimental study conducted by (Goyal et al., 2023) demonstrated that 

consuming food during dialysis sessions significantly increased the risk of intradialytic hypotension 

(IDH), although it did not produce a meaningful effect on dialysis adequacy. Notably, the quantity of 

food intake was not correlated with the occurrence of IDH. This finding suggests that the timing of 

food consumption and the patient's physiological status may play a more prominent role in 

influencing IDH risk than the amount of food consumed. 

 

There were no established guidelines regarding meal timing during hemodialysis sessions in the study 

unit before this investigation. In this study, we implemented scheduled control of intradialytic meal 

timing and standardised nutritional intake. Our findings indicate that this structured approach did not 

produce statistically significant intergroup differences in hemodynamic parameters or dialysis 

adequacy. However, within the intervention group, we observed a notable dynamic physiological 

response over the five dialysis sessions, as reflected by significant fluctuations in systolic blood 

pressure, mean arterial pressure (MAP), and Kt/V values.  

A key finding of this study is that the timing of intradialytic meal intake produced differential effects 

on hemodynamics. Early meals (hours 1–2) induced transient hypotension and compensatory heart 

rate increases, whereas late meals (hours 3–4) were associated with more stable blood pressure, 

suggesting that meal timing is a critical factor in managing intradialytic hemodynamic fluctuations. 

Short-term increases in blood pressure (BP) variability induced by early intradialytic food intake may 

have important prognostic implications. Our results indicate that systolic blood pressure initially 

declined during sessions 1 and 2, followed by a gradual increase approaching baseline levels by 

session 4. Despite these fluctuations, there was no statistically significant difference between pre-

intervention and final session measurements, suggesting that blood pressure tends to return to baseline 

over the course of the intervention. Similarly, mean arterial pressure (MAP) values showed episodic 

changes, with a tendency to revert to baseline levels, supporting the notion that intradialytic 

hemodynamic fluctuations were transient rather than cumulative. These findings highlight that meal 

timing, rather than the act of eating per se, is the primary determinant of hemodynamic variability 

during dialysis, emphasizing the need for a time-sensitive approach when providing nutritional 

support..  

Previous observational studies have indicated that greater intradialytic BP variability is associated 

with an elevated risk of cardiovascular events and mortality among hemodialysis patients (Liao et al., 

2019;  Zhang et al., 2022). his risk becomes more pronounced in the presence of symptomatic 

intradialytic hypotension—a common and serious complication of the dialysis procedure—which has 

been linked to increased cardiovascular morbidity and mortality (Kuipers et al., 2019;Sidiq, 2021; 

Fortuna et al., 2023). This concern is further underscored by the present study's findings, which 

identified hypertension as the most prevalent comorbidity among participants. From a physiological 

standpoint, hypertension may exacerbate hemodynamic instability and increase susceptibility to 

blood pressure fluctuations during dialysis, particularly in the context of intradialytic eating. 

The transient reductions in blood pressure following early intradialytic meals may be explained by 

splanchnic vasodilation and visceral blood pooling, which redistribute circulating volume and 

transiently lower systemic blood pressure. This mechanism is consistent with previous 

reports.(Borzou et al., 2016; Agarwal & Georgianos, 2018; Fotiadou et al., 2020; Jelicic, 2021; 

Fotiadou et al., 2022; Goyal et al., 2023). In the later phases of the hemodialysis session, total body 

fluid volume is typically reduced due to ultrafiltration. This physiological fluid shift may enable 

compensatory mechanisms to stabilise blood pressure, thus partially mitigating earlier hypotensive 

effects. 

Several previous interventional studies have reported that food intake during hemodialysis may 

significantly reduce dialysis adequacy (Fotiadou et al., 2020; Fotiadou et al., 2022;Fotiadou et al., 
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2023). In the study, a decline in dialysis adequacy was observed primarily during the earlier 

intradialytic eating sessions, whereas the average Kt/V tended to increase in the later sessions.  

 

This study also highlights the potential influence of blood flow rate (BFR) management on both 

hemodynamics and dialysis adequacy. Throughout the sessions, BFR was maintained at a high level 

from the beginning until near the end of treatment to optimize the clearance of solutes and fluid 

removal. This approach aligns with the findings of  Wayunah et al. (2023), who reported a positive 

correlation between higher BFR and improved dialysis adequacy. Toward the end of the session, a 

gradual reduction in BFR was implemented to alleviate cardiovascular strain, even though 

ultrafiltration rates were maintained—this was feasible due to the decreased residual fluid volume 

(Preka & Shroff, 2023). This strategy may help maintain hemodynamic stability by minimising 

intravascular volume depletion. 

 

Previous studies have highlighted age, sex, comorbidities, and eating position as potential 

determinants of hemodynamic instability and dialysis adequacy (Chazot et al., 2021;  Saefulloh et al., 

2023; Rosyid et al., 2025;  Wang et al., 2025). In the present study, these variables showed no 

significant intergroup differences. These findings suggest that dietary intake during dialysis may have 

contributed to the hemodynamic fluctuations observed.  

 

LIMITATION OF THE STUDY 

 

This study has several limitations that may affect the interpretation of the findings. The relatively 

small sample size (n = 32) limits the generalizability of the results to broader hemodialysis 

populations. The quasi-experimental design without full randomisation may introduce selection bias 

and compromise internal validity. Additionally, several potential confounding factors—such as 

hydration status, anxiety levels, daily dietary patterns, and the use of antihypertensive medications—

were not fully controlled, which may have influenced the observed hemodynamic outcomes. Future 

research is recommended to involve larger sample sizes and adopt fully randomised experimental 

designs to enhance internal validity and reduce bias. It is also important to incorporate strategies to 

control for relevant confounding variables. Moreover, a longitudinal approach is warranted to explore 

the long-term effects of intradialytic eating on hemodynamic stability and dialysis adequacy 

 

CONCLUSIONS AND SUGGESTIONS 

 

Based on the findings of this study, no statistically significant differences were observed between the 

intervention and control groups in overall hemodynamic parameters or dialysis adequacy. However, 

within the intervention group, significant changes were identified in systolic blood pressure, mean 

arterial pressure (MAP), and Kt/V values following food intake, particularly during the first and 

second hours post-intervention.  

 

These results suggest that intradialytic eating may offer nutritional benefits for hemodialysis patients 

without substantially compromising overall hemodynamic stability. Moreover, the timing of food 
administration appears to play a critical role. Consumption during the later phases of the dialysis 

session was associated with more stable clinical responses, indicating that late-session feeding may 

represent a safer and more effective approach for managing the nutritional needs of hemodialysis 

patients. Late-session intradialytic eating may be recommended as a safer nutritional strategy, 

pending larger confirmatory trials. 
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