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s u m m a r y

Background and aims: Intradialytic eating practices is a subject of debate among hemodialysis patients
and is associated with a variety of clinical implications. This study aimed to investigate eating practices
during hemodialysis and their influence on health outcome, including various symptoms experienced
during dialysis, intradialytic hypotension, dialysis adequacy, and malnutrition.
Methods: A cross-sectional study was conducted on hemodialysis patients. A structured questionnaire
was used to collect information related to sociodemographic, medical history, lifestyle, dialysis, and
eating practices. The occurrence of intradialytic hypotension was determined according to the patients'
blood pressure measured at the beginning and end of the session, and dialysis adequacy was determined
based on the ultrafiltration rate of the patients. Malnutrition was evaluated using renal inpatient
screening tool (renal iNUT), and biochemical data was recruited from the patient's hospital records.
Results: A total of 260 hemodialysis patients participated in this study. The mean age was 51.29 ± 15.92,
and half of the participants were females. The findings showed no significant association between
intradialytic eating practices and symptoms developed during dialysis session, intradialytic hypotension,
or malnutrition (p > 0.05). According to Chi-square test, a statistically significant association was found
between eating practices and dialysis adequacy (p ¼ 0.037), hemoglobin level (p < 0.001), and phos-
phorous level (p ¼ 0.003).
Conclusion: Eating practices were not associated with symptoms that developed during dialysis sessions,
intradialytic hypotension, or malnutrition, according to our findings. However, findings reveal that it is
possible that eating practices may affect the adequacy of dialysis.
© 2024 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights are

reserved, including those for text and data mining, AI training, and similar technologies.
1. Introduction

Worldwide, chronic kidney disease (CKD) represented a preva-
lence of approximately 843.6 million individuals in 2017, amount-
ing tomore than 10% of the general population, and emerged as one
of the leading causes of death [1]. The ultimate stage of CKD is end-
stage renal disease (ESRD) [2], which is expected to occur in over
500 million CKD patients if early diagnosis and treatment are not
received [3]. ESRD is characterized by irreversible deterioration of
renal function, which is treated with renal replacement therapy,
sawi).
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including renal transplantation as the first choice or hemodialysis
(HD) as the second choice and the most effective therapeutic pro-
cedure among ESRD patients [4].

Hemodialysis is the most common therapeutic practice used
for patients with ESRD, with a standard of 3e5 h of thrice weekly
hemodialysis in both developed and developing countries.
Although HD is considered a safe procedure [5], it is associated
with some health implications [5,6]. Among the complications
associated with HD, patients reported having muscle cramps, hy-
potension, hypertension, chills, nausea, vomiting, headache,
dizziness, diarrhea, abdominal pain, sleepiness, mental distress,
sweating, weakness, shortness of breath, numbness, tremors, and
body aches [7]. In addition, HD tends to affect the nutritional
status and quality of life of patients due to the catabolic effect of
y Elsevier Ltd. All rights are reserved, including those for text and data mining, AI
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dialysis therapy, which increases the risk of developing malnu-
trition accompanied by poor appetite, dietary restrictions, and
inflammation [8].

It is challenging to maintain a good nutritional status among HD
patients [9], since they have restricted food diets, and exhibit
appetite-related problems [10]. However, eating during dialysis is a
controversial issue [11,12], and regulations vary among countries. In
the United States and Canada, for instance, eating practices have
many restrictions and limitations, while Germany, Japan, and some
Asian and European countries recommend keeping regular eating
practices during HD sessions [6].

However, evidence supports eating during treatment due to
its effect on reducing mortality and improving nutritional status.
Other research suggests that eating during HD is not recom-
mended since it can cause postprandial hypotension, decrease
treatment efficiency, gastrointestinal discomfort, and raise con-
cerns related to food safety [11]. It has been observed that
consuming food during a HD session can cause a sudden drop in
blood pressure after eating and increase the occurrence of
symptomatic intradialytic hypotension (IDH) [13], which is the
most common complication associated with hemodialysis and
affects approximately 20e30% of dialysis patients [14]. Further-
more, consuming meals during HD sessions may negatively
impact the effectiveness of the treatment, known as dialysis
adequacy [13]. Dialysis adequacy is one of the factors linked to
reduced morbidity and mortality, as well as increased quality of
life among HD patients [15]. On the other hand, eating during
dialysis sessions helps HD patients maintain a good nutritional
status [9], particularly patients with malnutrition [16], which
represents a global prevalence range from 28% to 54% [17].

The main goal of this cross-sectional study was to investigate
eating practices among HD patients. In addition, this study aims to
determine the association between the eating practices of HD pa-
tients and clinical outcomes during dialysis sessions, including
symptoms that arise during sessions, intradialytic hypotension,
dialysis adequacy, and malnutrition.
2. Methods

2.1. Study design and population

The present study used a cross-sectional design. The sample size
was determined using G power software, taking into consideration
a two-sided alpha level of 0.05 and a power of 80%. Using the Chi-
square test, as the statistical test to examine the association be-
tween eating during dialysis and the occurrence of hypotension.
The required sample size was 250 participants. Given the dropout
rate, the minimal sample size required is 260 patients.

Patients who were included in this study are hemodialysis pa-
tients who are at least 18 years old, and started dialysis at least one
month ago, capable of oral intake, and who can sign the consent
form, while patients with cognitive impairment, pregnant women
and cancer patients under chemotherapy were excluded from the
study.
2.2. Ethical consideration

This study protocol has been approved by the Deanship of Sci-
entific Ethical Committee at Palestine Polytechnic University, which
has a reference number KA/41/2022. In addition, permission and
approval were obtained from the Palestinian Ministry of health,
while written informed consent was obtained from each partici-
pant. This study was conducted in accordance with the Declaration
of Helsinki.
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2.3. Data collection and research tools

Data was collected from March to July 2023. The study sample
was recruited from the hemodialysis departments in Hebron Gov-
ernate Hospitals through face-to-face interviews. A seven-parts
structured questionnaire was developed by the research team,
evaluated by five nutrition experts for content validity, and
analyzed for reliability using SPSS after pilot study have been
conducted on 20 hemodialysis patients. Cronbach's alpha for the
study questionnaire is 0.728.

The first part of the questionnaire discuses sociodemographic.
The second part focuses on medical history which include ques-
tions about 8 different chronic diseases with dichotomous re-
sponses (yes and no). The third part includes lifestyle
characteristics. The fourth part contains three sub-sections; the
first one is related to hemodialysis data, the second one is related to
patients eating practices during hemodialysis, the third one is
related to their eating habits in normal days and dialysis days. The
fifth part includes malnutrition assessment. The sixth part focuses
on intradialytic hypertension and dialysis adequacy evaluation, and
the questionnaire ended with biochemical data recruited from
patients file including albumin, potassium, creatinine, phospho-
rous, hemoglobin levels.
2.4. Renal inpatient nutrition screening tool (renal iNUT)

Malnutrition risk evaluation was performed using the valid and
reliable nutrition screening tool (renal inpatient nutrition screening
tool (Renal iNUT)). The reliability of iNUT that assessed by kappa
was 0.74. Renal iNUT includes questions on appetite, nutrition
intake and supplements, height, measured weight, estimated
weight loss, and body mass index (BMI). The score of iNUT is
categorized into high (score �2), medium (score 1), and low risk
(score 0) of malnutrition [18].
2.5. Intradialytic hypotension and dialysis adequacy

The patients' blood pressure was measured automatically
through the dialysis session by Ambulatory blood pressuremonitor.
The blood pressure measurements were recorded for the duration
of the dialysis session. Intradialytic hypotension is defined when
the patient's systolic blood pressure falls by 20 mmHg or less be-
tween the highest and lowest readings recorded, regardless of
whether or not this is accompanied by symptoms [19]. Dialysis
adequacy was determined according to the ultrafiltration rate
(UFR) of the patients. Ultrafiltration rate measure was defined as
UFR �13 mL/kg/h for patients with dialysis session length less than
240 min which is developed by the Kidney Care Quality Alliance
(KCQA) [20].
2.6. Statistical analysis

The data was analyzed using the Statistical Package for the So-
cial Sciences (SPSS) version 21. The normality of the distribution of
continuous variables was assessed graphically and using the
Shapiro-Wilk test. Continuous variables were analyzed using
descriptive statistics such as means and standard deviation, while
categorical variables were described using percentages and fre-
quencies. To investigate the relationship between continuous and
categorical variables, the one-way ANOVA or independent sample
t-test was used, while the Chi-square test was used for the evalu-
ation of the relationship between categorical variables, and the
level of significance was set at p < 0.05.
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3. Results

3.1. Patient characteristics

Two hundred and sixty hemodialysis patients with a mean age
of 51.29 ± 15.92 years participated in this study. Table 1 displays the
sociodemographic characteristics and lifestyle factors of the study
participants.

3.2. Medical history

Themedical history of the study participants is depicted in Fig.1,
revealing that 83.1% of them had hypertension and 56.5% experi-
enced eye problems. Liver diseases were found to be the least
prevalent chronic condition.

3.3. Hemodialysis-related data

The study included patients who had been receiving hemodi-
alysis for an average duration of 3.86 ± 3.82 years. Themean time of
each session was 3.08 ± 0.26 h, and patients received hemodialysis
an average of 2.76 ± 0.52 times each week. Merely 11.2% of patients
adhere to the nutritional guidelines specifically designed for in-
dividuals undergoing hemodialysis, as indicated by patients in this
study. Furthermore, patients self-reported that only 3.8% follow to
doctor suggestions regarding their eating behaviors, whereas 6.9%
adhere to a dietitian recommendation. In addition, patients obtain
their dietary knowledge from many sources, such as nutritionists
(13.1%), doctors (42.3%), nurses (6.9%), and the internet (15.8%).

4. Eating practices during hemodialysis

Most patients in this study are used to eat during every dialysis
session (61.5%), 30.8% sometimes eat, and 7.7% never eat during a
dialysis session. Regarding hospital regulations, the study revealed
Table 1
Patients’ sociodemographic and lifestyle characteristics presented in N (%).

Characteristics

Sex Male
Female

Marital status Married
Single
Other

Living area City
Village
Camp

Living status With family
Alone

Working status Full time
Part time
Unemployed
Retired

Monthly income (NIS/month) <1500
1500e3000
3000e5000
>5000

Smoking status Smoker
Former smoker
Nonsmoker

Sleeping problem Yes
Sometimes
No

Type of sleeping problem Insomnia
Sleep apnea
Irregular sleep
Two or more problem

NIS: New Israeli shekel.
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that both nurses (85.8%) and doctors (87.3%) never hindered pa-
tients from eating during dialysis sessions. Furthermore, the hos-
pital consistently offered meals to patients during these sessions,
with a rate of 83.1% as shown in Fig. 2a. Furthermore, patients
consume food during dialysis sessions primarily due to hunger
(55.4%) or the desire to feel better after eating (51.2%), as depicted in
Fig. 2b. In contrast, patients typically avoid eating during dialysis
sessions due to a lack of hunger (41.3%) or a diminished appetite
(41.1%), as depicted in Fig. 2c. Nevertheless, a significant majority of
patients, specifically 87.5%, have their meals while in a seated po-
sition. Additionally, 51.7% of patients choose to eat during the
middle of their dialysis session, as depicted in Fig 2d and e.

5. Health outcomes

5.1. Symptoms during hemodialysis session

The participants in this study were asked about on a range of
prevalent and distinctive symptoms associated with hemodialysis.
The study revealed that headache and nausea were the predomi-
nant symptoms reported by patients during dialysis sessions, but
stomach cramping was the least frequently observed symptom, as
depicted in Fig. 3.

5.2. Malnutrition, hypotension, dialysis adequacy, and biochemical
data

The study findings revealed that the mean Body Mass Index
(BMI) was 27.04 ± 5.93 kg/m2. According to the renal iNUT grading,
63.1% of patients showed normal nutrition. Furthermore, a signifi-
cant majority of 74.6% of patients did not experience hypotension
during dialysis session. Moreover, dialysis was found to be inade-
quate for 52.3% of the patients. Additionally, the average hemo-
globin level was measured at 9.32 ± 1.65. Additional information
regarding the clinical outcomes of patients is included in Table 2.
N %

130 50
130 50
207 79.6
39 15
14 5.4

114 55.4
110 42.3

6 2.3
250 96.2
10 3.8
15 5.8
11 6.6

216 83.4
17 6.6

160 61.5
73 28.1
21 8.1
6 2.3

51 19.6
49 18.8

160 61.5
128 49.4
59 22.8
72 27.8
41 21.9
20 19.7
18 9.6

108 57.8



Fig. 1. Chronic diseases among participants presented in percentage (%).

Fig. 2. Eating practices during hemodialysis.
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5.3. Food choice and food diversity

According to Fig. 4a, most patients (31.9%) obtain their food from
supermarkets, whereas 18.5% of patients rely on hospital meals
during dialysis sessions. Regarding the dietary habits of patients
during dialysis sessions, it was discovered that 61.9% of participants
have whole meals, while the remaining patients choose for fruits,
snacks, or beverages, as illustrated in Fig. 4b.

Regarding food diversity, a qualitative diet recall was used to
assess food choices during dialysis sessions. The results, shown in
771
Fig. 4c, indicate that patients had diverse preferences for lunch
meals, traditional breakfasts, fruits, fast foods, drinks, and snacks.
Specifically, 58.5% of patients chose to have drinks during the
dialysis session, followed by 46.2% who chose snacks, and 43.8%
who preferred traditional breakfasts. Furthermore, food choices are
categorized into food groups based on qualitative diet recall on
both normal and dialysis days. The study revealed that patients
consumed an average of 8.52 ± 3.11 food items, which encom-
passed 4.27 ± 1.1 food groups. According to the data shown in
Fig. 4d, most patients, accounting for 89.6%, primarily select their



Fig. 3. Symptoms during hemodialysis session presented in percentage (%).

Table 2
Clinical data of hemodialysis patients presented in mean (SD) or N (%).

Variable N (%) Mean ± SD (min-max)

Malnutrition Yes 96 (36.9)
No 164 (63.1)

Hypotension Yes 66 (25.4)
No 194 (74.6)

Dialysis adequacy Yes 124 (47.7)
No 136 (52.3)

BMI 27.04 ± 5.93 (11.6e41.7)
UFR 13.42 ± 5.87 (1.81e37)
Albumin (g/L) 36.84 (19e50)
Creatinine (mmol/L) 819.39 ± 486.97 (88.4e7248.8)
BUN (mmol/L) 22.41 ± 6.90 (2.14e38.91)
Potassium (mmol/L) 5.16 ± 0.94 (2.4e9.4)
Sodium (mmol/L) 138.3 ± 3.14 (112e148)
Calcium (mmol/L) 3.93 ± 0.47 (2.55e5.85)
Phosphorous (mmol/L) 1.62 ± 1.51 (0.36e24.23)
Hemoglobin (mmol/L) 93.25 ± 16.53 (51e141)

M. Hamdan, F. Al-Amouri, A. Ali Aljondi et al. Clinical Nutrition ESPEN 63 (2024) 768e775
food from the meat group. This is followed by the vegetable group,
which is chosen by 83.1% of patients. On the other hand, legumes,
fat, and oil groups are the least consumed among patients on both
normal and dialysis days. Furthermore, patients were reported to
consume an average of 2.35 ± 0.64 meals each hemodialysis day
and 2.43 ± 0.68 meals on a regular day.

5.4. Association between eating during dialysis session and health
outcomes

The study analyzed the association between clinical outcomes
and eating during dialysis session using Chi-square testing, as
shown in Table 3. No significant association was observed between
symptoms experienced during dialysis sessions. However, a po-
tential association was found between nausea and headache when
eating during dialysis sessions, however it did not reach statisti-
cally significant levels. Specifically, the p-value was 0.087 for
nausea and 0.051 for headache. Furthermore, the act of consuming
food while undergoing dialysis did not demonstrate any signifi-
cant association with either malnutrition or hypotension
(p > 0.05) among the individuals. Conversely, there was a signif-
icant association between dialysis adequacy and eating during the
dialysis session (p ¼ 0.037).

The results shown in Table 4 indicate a significant association
betweenphosphorous and hemoglobin levels and eating during the
dialysis session (p ¼ 0.003, p < 0.001), respectively. Conversely,
consuming food during dialysis sessions was not shown to have any
significant association with patient's BMI or the diversity of food
choices they made (p > 0.05).
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6. Discussion

This study investigated eating practices during hemodialysis
and their association with clinical outcomes. The majority of pa-
tients in this study eat during dialysis session, which can be
attributed to the absence of hospital policies that prevent eating
during dialysis and the administration of meals during almost
every dialysis session. Furthermore, medical professionals,
including both doctors and nurses did not provide any guidance
regarding the consumption of food during dialysis session. Patients
in this study mainly consume whole meals during dialysis, and the
most prevalent food groups selected by patients were meat, vege-
tables, and fruits. Moreover, variation in food choices did not affect
eating practices among patients in this study. Previous findings are
limited but varied regarding eating practices among hemodialysis
patients. Kistler et al. found that more than two-third of patients
choose to eat during dialysis, while candy, oral supplements, and
cookies were the most consumed items. In addition, patients
consume moderately sized meals and their dietary intake tend to
be consistent during treatment [21]. In a study conducted among
98 ESRD patients, it was found that fruits and vegetables are
frequently excluded from their dietary intake and patients
consumed mainly cooked vegetables [22].

A variety of symptoms and complications are prevalent among
hemodialysis patients during dialysis session [5,23]. In this study,
the onset of nausea, vomiting, stomach cramping, heartburn,
headache, and breath shortening were not associated with intra-
dialytic eating practices. But an increasing pattern was found
regarding the onset of nausea and headache among patients who



Fig. 4. Food choices among hemodialysis patients.
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tend to eat during dialysis, even though, not at a significant level,
which might be related to the noncomparable data set. Previous
findings indicated that eating during dialysis session does not show
a significant impact on nausea and vomiting [6], and there was no
difference in GI symptoms among patients who did or did not eat
[21]. Otherwise, no previous research studied the association be-
tween eating during dialysis and the onset of stomach cramping,
headache, heartburn, and breath shortening.

Intradialytic hypotension was not found to be associated with
eating practices during dialysis session in this study. Several studies
have examined the relationship between food intake and hypo-
tension during hemodialysis. In contrast with our findings, previ-
ous studies indicated that eating during hemodialysis can cause
higher IDH frequency [14,24], and food intake caused a drop in the
systolic and diastolic blood pressure according to Borzou et al. [6].
In addition, Raja et al. found that 4 in 5 of the IDH events were
associated with meal intake during dialysis session [5]. The differ-
ence between our results and the previous findings might be
related to sample size and methodology variation.

In the current study, approximately half of the patients had
adequate dialysis, and a significant association was found between
dialysis adequacy and intradialytic eating. In a prior study that
compare between pre-dialytic and intradialytic eating regarding
dialysis adequacy, it was found that the intake of a protein-rich
meal prior to dialysis is associated with better dialysis adequacy
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than eating during dialysis [25]. In a recent study, eating during
dialysis session was associated with reduced adequacy of the
delivered dialysis [16].

In the current group of hemodialysis patients, malnutrition
showed a considerable prevalence with no significant association
with intradialytic eating. To our knowledge, previous findings
regarding the relationship between intradialytic meals and malnu-
trition are limited. But a non-randomized study finds that high-
protein meals during hemodialysis has no effect on nutritional sta-
tus [26]. However, the level of hemoglobin and phosphorous were
significantly associated with eating practices during dialysis session,
and both parameters were significantly higher among patients who
never eat during dialysis session in comparison with patients who
eat during dialysis session. On the other hand, the level of albumin,
creatinine, BUN, potassium, sodium, and calcium showed no signif-
icant variation regarding intradialytic eating practices. According to a
former research, a comparison of dietary intake patterns in hemo-
dialysis patients revealed that hemoglobin and serum albumin levels
were significantly higher in well-nourished patients than in the
poorly nourished patients, while phosphorous, creatinine, BUN, po-
tassium, sodium, and calcium did not differ significantly between
well and poorly nourished patients [10].

Our study has important strengths, including a large sample size
and providing worthy data regarding the impact of eating practices
during dialysis session on health outcomes. However, this study has



Table 4
Association between clinical outcome and eating during dialysis using one-way ANOVA.

Studied Variables Eating during dialysis session P-value

Always Sometimes Never

Mean SD Mean SD Mean SD

BMI 26.61 5.94 27.95 6.15 26.76 4.65 0.251
Albumin 37.02 4.65 36.30 5.53 37.60 4.71 0.443
Creatinine 796.95 265.03 839.84 777.92 917.10 335.49 0.527
BUN 22.68 6.43 21.34 7.42 24.62 7.97 0.121
Potassium 5.26 1.01 4.97 0.83 5.12 0.67 0.091
Sodium 138.20 3.37 138.37 2.66 139.05 3.03 0.523
Calcium 3.95 0.53 3.84 0.46 3.39 0.47 0.648
Phosphorous 1.56 0.56 1.48 0.53 1.62 1.51 0.003*
Hemoglobin 93.18 15.12 90.05 17.23 106.70 18.60 <0.001**
Number of food items 8.49 3.12 8.68 3.20 8.10 2.66 0.754
Number of food groups 4.29 1.13 4.18 1.06 4.42 0.96 0.653

Significant at *: p < 0.05, **: p < 0.001 according to one-way ANOVA test.

Table 3
Association between clinical outcome and eating during dialysis using Chi-square test.

Studied Variables Eating during dialysis session P-value

Always Sometimes Never

N % N % N %

Nausea Yes 30 18.8 15 18.8 3 15 0.087
Sometimes 69 43.1 30 37.5 3 15
No 61 38.1 35 43.8 14 70

Headache Yes 49 30.6 22 27.5 2 10 0.051
Sometimes 60 37.5 32 40 5 25
No 51 31.9 26 32.5 13 65

Vomiting Yes 28 17.5 10 12.5 2 10 0.119
Sometimes 41 25.6 17 21.3 1 5
No 91 56.5 53 66.3 17 85

Stomach cramps Yes 22 13.8 6 7.5 3 15 0.361
Sometimes 38 23.8 17 21.3 2 10
No 100 62.5 57 71.3 15 75

Breath shortening Yes 25 15.6 8 10 1 5 0.193
Sometimes 36 22.5 14 17.5 2 10
No 99 61.9 58 72.5 17 85

Heartburn Yes 32 20 7 8.8 3 15 0.256
Sometimes 28 17.5 14 17.5 3 15
No 100 62.5 59 73.8 14 70

Malnutrition Yes 60 37.5 32 40 4 20 0.246
No 100 62.5 48 60 16 80

Hypotension Yes 37 23.1 23 28.7 6 30 0.567
No 123 76.9 57 71.3 14 70

Dialysis adequacy Yes 86 53.8 29 36.3 9 45 0.037*
No 74 46.3 51 63.7 11 55

Significant at *: p < 0.05, **: p < 0.001 according to Chi-square test.
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some limitations. First, this study is conducted using cross-
sectional data, which means it does not provide evidence for ca-
sual inferences. Furthermore, the study only included hemodialysis
patients from one center, therefore the findings are not represen-
tative. In addition, certain data is based on self-reporting, which
makes it prone to personal bias.
7. Conclusion

To conclude, the findings of this study showed that intradialytic
eating practices do not have an association with intradialytic
symptoms, including nausea, vomiting, stomach cramp, headache,
breath shortening, heartburn, and intradialytic hypotension.
However, it is worth noting that it may alter the adequacy of dial-
ysis. In addition, eating practices during dialysis sessions were not
associated with malnutrition. Nevertheless, the question of
whether to eat or not during a dialysis session remains a critical
matter, and further research is advised to provide a definitive
774
answer to the contentious controversy surrounding intradialytic
eating.
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