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ABSTRACT

Introduction: Food intake during hemodialysis increases the risk of problems such as
hypotension, nausea, and vomiting in patients undergoing hemodialysis. This study
aimed to determine the effect of mealtime during dialysis on the patients’
complications.

Methods: This is a quasi-experimental study consisted of all eligible hemodialysis
patients in Hamadan teaching hospitals. All of 48 patients were selected through
census method. The research was conducted in two sessions. At both sessions, patients
were kept fasting prior to hemodialysis. In the first session, after one hour and in the
second session after two hours of hemodialysis, a meal containing 350 kcal of energy
was given to the patients. Blood pressure and intensity of nausea and vomiting was
measured and recorded immediately before the start of hemodialysis, and then every
half an hour before the termination of the hemodialysis.

Results: The results showed that in both sessions, food intake caused a drop in the
systolic and diastolic blood pressure, but changes in the mealtime had no effect on the
systolic and diastolic blood pressure. Also, statistical test showed that changes in the
mealtime had no significant impact on the intensity of nausea and vomiting.
Conclusion: Food intake during hemodialysis had no effect on the nausea and
vomiting, but caused a drop in the systolic and diastolic blood pressure, the drop
continued for one hour and one and a half hour after the meal. It is suggested, mealtime
in the early hours of hemodialysis could be better managed during the hemodialysis
process.

Please cite this paper as: Borzou SR, Mahdipour F, Oshvandi Kh, Salavati M, Alimohammadi N. Effect of mealtime during hemodialysis on patients’

complications. J Caring Sci 2016; 5 (4): 277-86. doi:10.15171/jcs.2016.029.

Introduction

Renal replacement therapies (RRT) including
hemodialysis and kidney transplantation are
necessary to save the life of patients with end-
stage renal disease.! Due to the dramatic
increase in the use of RRT in recent decades
and its increasing trend, also due to the
shortage  of  available  kidneys  for
transplantation, hemodialysis is the most
common method used in these patients.23 This
method is used for acute patients and patients
who need short-term dialysis like daily or
weekly dialysis, as well as patients with
chronic renal failure who require constant and

long-term treatments.*5 However, dialysis
cannot cure kidney failure and cannot
compensate for its endocrine and metabolic
functions, but is a life-saving procedure and
play a vital role in increasing the longevity of
the patients.# These patients have to spend a
lifetime in the dialysis centers. The time and
the number of sessions depends on the amount
of metabolic wastes, dialysis clearance capacity
and amount of accumulated waste products in
the body. Usually, it takes 12 hours per week,
each session 3 to 4 hours.

Although hemodialysis is a common
procedure, it has some complications. They
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can be classified into two groups of acute
(early) and chronic (long term) complications.”

Hypotension (Decresis more than 20 mmHg
in systolic blood pressure) is the most common
and serious complication during hemodialysis,
which occurs in 20-30% of dialysis sessions.® It
has been reported in up to 60% of dialysis
sessions in some previous studies.?® This
complication is wusually associated with
symptoms of dizziness, headache, weakness,
nausea, vomiting, muscle cramps, and
fatigue.210

Moreover, a high incidence of hypotension
could lead to the hemodialysis insufficiency.!
Many factors could contribute to hemodialysis
hypotension during hemodialysis. The main
factor in intradialytic hypotension is the
reduction of circulating blood volume
followed by huge ultrafiltration and sodium
uptake, subsequently the imbalance between
the ultrafiltration rate and the plasma refilling
rate.® Other factors include: rapid reduction in
plasma osmolality, rapid liquid uptake to
achieve dry weight, lack of appropriate
measurement of dry weight in hemodialysis

patients,  eating  before and  during
hemodialysis.% 12
Another common complication during

hemodialysis is gastrointestinal symptoms.
The prevalence of these symptoms in
hemodialysis patients is much higher than the
general population.’® Meanwhile, nausea and
vomiting as gastrointestinal symptoms occur
in more than 10% of hemodialysis patients.314
Nausea and vomiting may be the early signs
of the dialysis disequilibrium syndrome,
hyperkalemia, insufficient dialysis and
presence of urea; but most of its periods are
associated with hypotension.’> Due to the
lengthy  dialysis session and dietary
restrictions associated with the disease,
patients undergoing hemodialysis usually are
interested to eat their meal during these
sessions.’® However, as mentioned earlier,
eating during hemodialysis is one of the causes
of hypotension. Food intake leads to
displacement and shift in peripheral blood
circulation to visceral blood circulation, so that
the blood flow rises as eight times during the

digestion of food in the villi and adjacent areas
of intestinal mucosa. Particularly, digestion of
fats and carbohydrates could lead to intestinal
hyperemia. Food consumption, initially
increases the heart rate and thus increases the
cardiac output, but after increasing liver and
visceral blood flow, reducing systemic
vascular resistance and thereby reducing the
overall venous return and blood accumulation
in the viscera, both heart filling and cardiac
output would reduce and finally could lead to
hypotension.’? However, because of the
nutritional limitations, nutritional status of
hemodialysis patients is poor, which can
reduce their quality of life. Mealtime during
hemodialysis may has some benefits for the
patients, including improving the patients’
nutritional status.1¢

Providing food and dietary supplements
during dialysis may improve the nutritional
status and reduce the morbidity and mortality
of patients undergoing dialysis. However,
food intake during dialysis is different in
various countries.!® In some countries such as
the United States and Canada, patients have
severe limitations for food intake during
dialysis. The reasons of this limitation may
include postprandial hypotension after meals,
increasing the risk of aspiration, hemodynamic
instability, reducing the efficiency of treatment
and increasing gastrointestinal symptoms,1619
as well as financial constraint. Countries such
as Germany, Japan, and many other European
and Asian countries, consider regular
mealtime during hemodialysis sessions. They
believe that careful selection of meal under
strict medical supervision can be a cheap,
practical, and patient-friendly strategy.1®

Given the aforementioned facts and all other
common problems experienced by
hemodialysis patients, they should firstly
receive a treatment with minimal side effects,
and secondly receive an appropriate treatment
regimen during hemodialysis. This study was
carried out to (i) identify the most suitable
mealtime and (ii) to reduce the sufferings of
patient under hemodialysis and eventually,
(iif) use it as a practical guide to prevent
hemodialysis complications. Patients
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undergoing  hemodialysis  usually are
interested to eat their meal during in the
hemodialysis because of dietary restrictions
associated with the disease and tolerance of
hemodynamic changes. But researchers have
shown that food intake during hemodialysis is
associated with complications such as nausea,
vomiting, hypotension, etc 202 Therefore, the
aim of this study was to determine the effect of
mealtime during hemodialysis on
complications  experienced by  patients
undergoing hemodialysis.

Materials and methods

This study was one group quasi-experimental
study using repeated measures analysis. The
study was conducted on hemodialysis patients
referring to Hamadan teaching hospitals
(Besat and Shahid Beheshti) in 2012. After
explaining the aim of the study to the patients,
written consent was taken from all
participants. They were also assured that the
name of samples was not mentioned in to data
collection tools and their information were
kept confidential. Moreover, the permissions
were obtained from Ethical Committee of
Hamadan University of Medical Sciences and
from presidents of the hospitals. The sampling
was done by census method in a period of
three months. Inclusion criteria were: having a
history of at least 6 month of hemodialysis
treatment; at least two dialysis sessions per
week; no changes in the drug protocol during
the research; not using different profiles for
hemodialysis; using the same dialysis machine
(Fresenius hemodialysis machines, Germany),
dialysis solution (sodium bicarbonate), and
time of the hemodialysis (4 hours); using the
same dialysis filter, pump speed, dilalysate
flow rate, solution temperature, and amount of
ultrafiltration; receiving same constant meals,
eating all intended food, and the same
positions for measuring blood pressure. From
all 60 patients who were undergoing
hemodialysis in the morning shift at both
hospitals, twelve were excluded from the
study because of a lack of inclusion criteria.
Finally, a total of 48 patients were participated

in the study. After coordinating with nutrition
expert and their doctor at both hospitals, a
meal containing 350 kcal were considered for
all patients and was given to subjects during
the study.

Data were collected using a four-part check
list: 1) Demographic data and information on
the dialysis machine was completed using the
patient’s records, patient’s answers, and
measuring tools, 2) Hypotension check list, 3)
nausea self-report tool (it was constructed by a
researcher), and 4) vomiting observation check
list were also used. Nausea self-report tool was
composed of a 10 cm line, ranging from 0-10.
Zero was assigned for no nausea and 10
showed severe nausea. Rating tool were as
follows: zero was related to having no nausea,
scores in the range of 1-3 showed mild nausea,
and scores in the ranges 4-6 and 7-10 were
related to moderate and severe nausea,
respectively. Vomiting check list was a
criterion from zero to three. Frequencies of
vomiting were recorded based on the
researcher observation.2

In order to inform the patients to prepare for
fasting and not changing the medications, the
study session was fixed one week earlier and
also the patients were informed. In case of
having inclusion criteria on the study day, the
patients were weighted and before connecting
to the machine, blood pressure was checked
and recorded. One hour after the start of the
hemodialysis determined meal was given to
the patients, and in another hemodialysis
session it was given two hours after the start of
hemodialysis. For a total of eight times during
the dialysis, blood pressure and intensity of
nausea and vomiting was measured and
recorded immediately before the start of the
hemodialysis and every half an hour to half an
hour before separation from the machine. Data
were analyzed by SPSS ver. 13 software using
descriptive statistics mean (standard devi-
ation) and inferential statistics (RM ANOVA,
Tukey and chi-square).

Results
The demographic results showed that 54.2% of
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the subjects were female, 33.3% were over 60
years, 41.7% were illiterate and most of them
(83.3%) were married. 56.3% of the patients
had a history of less than 4 years of
hemodialysis and 85.4% of them underwent
hemodialysis three times a week. The dry
weight of most of the patients (31.3%) was in
the ranges of 60-70 kg.

Systolic and diastolic blood pressures of the
patients were taken during 3 time periods
before food intake, in the first session,
(Immediately prior to initiation of dialysis, 0.5
and 1 hour after initiation of dialysis) it was
considered as time 1. Five time period after
food intake in the first session, (1.5, 2, 2.5, 3
and 3.5 hour after initiation of dialysis) it was
considered as time 2. Five time periods before
food intake in the second session,
(Immediately prior to initiation of dialysis, 0.5,
1, 1.5 and 2 hour after initiation of dialysis) it
was considered as time 3. Finally, third period
of time in the second session after food intake
(2.5, 3 and 3.5 hour after initiation of dialysis)
was considered as time 4. Mean, standard
deviation and RM ANOVA of systolic and
diastolic blood pressure in the first and second
session were present in Table 1, 2.

Based on the results of the study, there was a
significant difference between the mean
systolic and diastolic blood pressure before
and after food intake in the first session (one
hour after the start of hemodialysis) (’<0.01).

Also there was a significant difference
between the mean systolic and diastolic blood
pressure before and after the food intake in the
second session (one hour after the start of
hemodialysis) (P<0.05). The results showed
that food consumption in both times of food

intake during hemodialysis caused
hypotension in the systolic and diastolic blood
pressure. There was no statistically significant
difference between them (systolic and diastolic
blood pressure) in the two sessions (P>0.05). In
other words, the time of food intake had no
effect on the blood pressure in the studied
patients (Tables 3 and 4).

The results showed that systolic and diastolic
blood pressure had a downward trend from
1.5 hour after food intake and then begun to
increase (Figure 1).

According to the figure 1, in the first hour
receiving hemodialysis can be seen mean
systolic blood pressure to an hour and a half
after food intake downward trend and then
has again started to rise. In the second session,
two hours after food intake it was observed
that the mean systolic blood pressure were
downtrend every half hour.

In the second session, the mean systolic and
diastolic blood pressure had a decreasing
trend two hours after food intake (Figure 2).
According to this diagram, the mean diastolic
blood pressure shows downward trend in the
first hour to an hour and a half after food
intake and then has again started to rise. In the
second session, it also was observed that two
hours after food intake the mean systolic blood
pressure showed downtrend every half hour.
The majority of patients in the first and second
sessions before and after the meal had no
nausea and only a limited number of them had
moderate nausea during the study sessions.
Chi-square test showed no significant
difference between the observations (Tables 5
and 6).

Tablel. Mean, standard deviation and RM ANOVA of systolic and diastolic blood
pressure in the first session (N=48)

Variable Time 1 (Hour )" Time 2 (Hour ) RM ANOVA
Mean (SD) Mean (SD)

Descriptive  Immediately prior to 05T 17 15t ot 25T 3t 35t F P

Statistics initiation of dialysis

Systolic 138.2 (24) 134.17  133.02 131.25 127.92 125.83 126.88 128.02 12.619 <0.001
(20.35)  (22.75)  (21.75) (20.94)  (22.03)  (21.45)  (21.53)

Diastolic 81.88 (15.69) 79.06 77.40 76.46 74.669 74.69 75.21 7521 12619 <0.001
(14.12)  (13.68) (12.50) (13.73) (14.19) (14.69) (13)

“Before food intake in the first session, * After food intake in the first session, "After initiation of dialysis
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Table 2. Mean, standard deviation and RM ANOVA of systolic and diastolic blood pressure in

the second session (N=48)

Variable Time 3(Hour)” Time 4(Hour )* RM ANOVA
Mean (SD) Mean (SD)

Descriptive Immediately prior to 057 1t 157 27 257 3t 357 F P

Statistics initiation of dialysis

Systolic 139.27 (20.88) 134.58 130.10 1290.6 130 129.38 128.13 126,56  7.405  <0.001
(19.87)  (20.35)  (19.53)  (20.73)  (22.72)  (21.89)  (23.18)

Diastolic 81.88 (13.74) 77.71 75.94 75.10 74.48 74.90 74.17 72.60 10.439 <0.001
(13.36) (13.19) (13.02) (12.64) (13.87) (12.73) (11.10)

“Before food intake in the first session, ¥ After food intake in the first session, "After initiation of dialysis

Table 3. Pairwise comparison of mean systolic blood pressure in two times based on Tukey

analysis
Times Comparing Mean difference Standard error P
Time 1 with Time 2* 7.09 0.953 <0.001
Time 3 with Time 4 4.55 0.953 <0.001
Time 2 with Time 4¢ -0.08 0.953 1

“before and after food intake in the first session, thefore and after food intake in the second session, *after food
intake in the first session and after food intake in the second session

Table 4. Pairwise comparison of mean diastolic blood pressure in two times based on Tukey

analysis (N=48)

Times Comparing Mean difference Standard error P

Time 1 with Time 2" 4.40 0.778 0.001
Time 3 with Time 43 2.99 0.778 0.001
Time 2 with Time 47 1.22 0.778 0.396

“"Before and after food intake in the first session, ‘Before and after food intake in the second session,
TAfter food intake in the first session and after food intake in the second session

Table 5. Comparing of patients’ nausea in first session based on chi-square test

Variable Time 1 (Hour )" Time 2 (Hour )*
Frequency Frequency
Immediately prior to 0.5" 1t 15" 2t 2.57 3t 3.5%
initiation of dialysis
Nausea
No 95.8 91.7 93.8 93.8 95.8 100 97.9 95.8
Mild nausea 2.1 8.3 6.2 6.2 4.2 0 0 2.1
Moderate nausea 2.1 0 0 0 0 0 2.1 2.1
Severe nausea 0 0 0 0 0 0 0 0
Chi-square test™ 3.8 3.4
[ 0.4 0.5

o

“Before food intake in the first session, *After food intake, "After initiation of dialysis

Chi-square test used between have and have not nausea

Table 6. Comparing of patients’ nausea in second session based on chi-square test

Variable Time 3 (Hour )* Time 4 (Hour )*
Frequency Frequency
Immediately prior to 0.5f 1t 15*% 2t 2.5F 3t 3.5f
initiation of dialysis
Nausea
No 97.9 95.8 87.5 87.5 91.7 100 100 95.8
Mild nausea 2.1 2.1 104 6.2 8.3 0 0 0
Moderate nausea 0 2.1 0 4.2 0 0 0 4.2
Severe nausea 0 0 2.1 2.1 0 0 0 0
Chi-square test™ 5.7 41
P 0.22 0.13

o

“Before food intake in the first session, *After food intake, "After initiation of dialysis

Chi-square test used between have and have not nausea
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Figure 1. Comparison of the mean systolic blood pressure trend between first and
second session
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Figure 2. Comparison of the mean diastolic blood pressure trend between first and
second session

On the other hand, because vomiting have not
been observed in the patients in the two
sessions before and after food intsake, there
was no possibility for conducting statistical
analysis.

Discussion

The results showed that food intake during
dialysis led to hypotension. Several studies
have examined the relationship between food
intake and drinking with hypotension during
hemodialysis. The results of this study are
consistent with the results of Zoccali et al.22 In
order to evaluate the blood pressure changes
after food intake and during hemodialysis,
they studied the impact of an identical meal
(400 kcal) on 13 patients with uremia
undergoing  hemodialysis. Mean blood

pressure was significantly reduced two hours
after the meal in the group compared to the
control group.2 In another study Sherman et
al.,® investigated the effect of food intake on
blood pressure during hemodialysis on 9 non-
diabetic patients with end-stage renal disease.
The results showed that after about an hour of
eating both systolic blood pressure and
diastolic blood pressure have significantly
dropped than those who were kept fasting
during hemodialysis at the same time.
Eventually, they recommended that patients
who are more prone to hypotension, should
avoid eating during hemodialysis. Also, Strong
et al.,® confirmed the fact that, food intake
during hemodialysis caused hypotension
significantly. In contrast, as a results of a large
study, Benaroia et al,%* studied on 126
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hemodialysis patients. They found no
relationship between food intake and blood
pressure. This difference was probably due to
a discrepancy in the study methods. Benaroia
et al., 26 did not studied on stable patients, and
it seemed that food intake is better tolerated in
stable patients. In this regard, Kistler et al., ¢
have found that people who consumed food
during hemodialysis suffered from
hypotension. However, the results of
Sivalingam et al.,?” study, showed a significant
decrease in blood pressure 30 minutes after
food intake which was consistent with the
present study. Also Kara &  Acikel!
investigated the effect of standard meal in 25
hemodialysis patients and found that
hypotension created no problem. Muller et
al.,?8 study can be noted as another conflicting
study. This study was conducted on 40
patients to evaluate the impact of food intake
on hemodynamic status and treatment
effectiveness. The results did not show any
reduction in the systolic and diastolic blood
pressure and also mean arterial blood pressure
after the food intake. Therefore, the researchers
suggested  that food intake during
hemodialysis, especially in stable patients can
be tolerated better. Further researches are
recommended to determine the differences of
patients who have experienced hypotension.
Regarding the impact of food consumption
on nausea and vomiting during hemodialysis,
the findings of the present study showed no
significant association. Several studies have
reported nausea and vomiting in 10% of
hemodialysis sessions.3131416 As well as studies
that examined the effects of food supplements
on  gastrointestinal  symptoms  during
hemodialysis reported similar or even less
nausea and vomiting incidences.16.29,30
However, very few studies have directly
examined the effects of food intake on the
incidence and severity of gastrointestinal
symptoms during hemodialysis.¢ Kistler et
al.,’® showed that the majority of physicians
(71%) from different countries had reported
gastrointestinal complications in patients
during hemodialysis rarely or they failed to
report it at all. Whereas, Parke3! stated that

food intake during hemodialysis leads to
higher incidence of nausea and vomiting.
These findings are inconsistent with findings
of the present study. The difference could be
due to using sodium bicarbonate as dialysis
solution and having more than 6 months of
hemodialysis history. The use of sodium
acetate solution in comparison with a solution
containing sodium bicarbonate leads to
cardiovascular instability and in some patients
causes nausea and vomiting. The findings of
Raziq & Veyceh3? also confirmed that the
incidence of nausea and vomiting were higher
in sodium acetate solution compared to
sodium bicarbonate solution. Also, apart from
hypotension, another reason for nausea and
vomiting was  “dialysis  disequilibrium
syndrome” usually seen at the first
hemodialysis session. However, this factor has
been controlled in this study since a history of
more than six months of hemodialysis was
considered as the inclusion criteria.

Conclusion

The results of statistical analysis showed that
there was no statistically significant difference
between the mean systolic and diastolic blood
pressure in the first session after food intake
compared with the second session. This means
that mealtime has no effect on hypotension in
the studied patients. On the other hand, the
results showed that the mean systolic and
diastolic blood pressure in the first session had
a downward trend up to one and a half hours
after the food intake; but, then it started to
increase. Also mean systolic and diastolic
blood pressure in the second session showed a
decreasing trend after food intake until the end
of the session, and an hour and a half later.

Eventually, it could be concluded that
without  considering  mealtime,  food
consumption during hemodialysis could cause
hypotension which may last for an hour and a
half. Also, our findings showed that food
intake had no effect on the incidence of nausea
and vomiting.

As several other studies emphasized,?03! due
to the duration of hemodialysis in each
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session, it is not moral to deprive the patients
from food intake during hemodialysis.

Therefore, it is recommended that the
patient's food intake program should be
scheduled in the first hour after starting
hemodialysis, so in case of hypotension which
continues up to an hour and a half later,
nursing care such as fluid replacement and
blood pressure modification before the end of
hemodialysis is possible. But in the case of
food intake in the second hour of
hemodialysis, there are no more possibilities to
modify blood pressure before the end of the
hemodialysis; therefore hypotension may
continue even after the end of the
hemodialysis. Some factors that impact nausea
and vomiting such as electrolyte abnormalities
were not evaluated in this study which could
be considered as our research limitation.
Attention to the mailtime during hemodialysis
for decrease complication is an important
finding in this research.

Acknowledgments

This article has been extracted from a thesis
entitled, “The impact of mealtime during
hemodialysis on the patients’” complications”.
It has been approved by Research Center of
Hamadan University of Medical Sciences with
ethics code p/16/35/9/4814. It is our pleasure
to thank all patients and nursing staff who
cooperated with us in this study. Thanks to Dr.
Ali Reza soltanian associate professor in
biostatistics for data analysis of this study.

Ethical issues

None to be declared.

Conflict of interest

The authors declare no conflict of interest in
this study.

References

1. Kara B, Agikel CH. The effect of
intradialytic food intake on the urea
reduction ratio and single-pool Kt/V values

in patients followed-up at a hemodialysis
center. Turkish Journal of Medical Sciences
2010; 40 (1): 91-7. doi:10.3906/sag-0811-9.

. Zolfaghari M, Asgari P, Bahramnezhad F,

AhmadiRad S, Haghani H. Comparison of
two educational methods (family-centered
and patient-centered) on hemodialysis:
related complications. Iran J Nurs
Midwifery Res 2015; 20 (1): 87-92.

. Lacson Jr E, Wang W, Zebrowski B,

Wingard R, Hakim RM. Outcomes
associated with intradialytic oral nutritional
supplements in  patients  undergoing
maintenance  hemodialysis: a quality
improvement report. Am J Kidney Dis 2012;
60 (4): 591-600. doi: 10.1053/j.ajkd. 2012
.04.019

. Surrena H, Gagliardi R, Rudy K, Wendt J,

Alberti W. Brunner & Suddarth’s textbook
of medical-surgical nursing. 12" ed. USA:
Wolters Kluwer Health / Lippincott
Williams & Wilkins; 2010.

. Dukkipati R, Kalantar-Zadeh K, Kopple JD.

Is there a role for intradialytic parenteral
nutrition? a review of the evidence. Am J
Kidney Dis 2010; 55 (2): 352-64. doi: 10. 10
53/j.ajkd.2009.08.006

. Chazot C, Jean G. The advantages and

challenges of increasing the duration and
frequency of maintenance dialysis sessions.
Nat Clin Pract Nephrol 2008; 5 (1): 34-44.
doi: 10.1038/ncpneph0979.

. Meira FS, Poli De Figueiredo CE,

Figueiredo AE. Influence of sodium profile
in  preventing complications  during
hemodialysis. Hemodial Int 2007; 11 (3):
S29-S32. doi:10.1111/j.1542-4758.2007. 00
226.x

. Stefansson BV, Brunelli SM, Cabrera C,

Rosenbaum D, Anum E, Ramakrishnan K,
et al. Intradialytic hypotension and risk of
cardiovascular disease. Clin J Am Soc
Nephrol 2014; 9 (12): 2124-32. doi: 10. 22
15/CJN.02680314

. Gil H-W, Bang K, Lee SY, Han BG, Kim

JK, Kim YO, et al. Efficacy of hemocontrol
biofeedback  system in intradialytic
hypotension-prone hemodialysis patients. J

284 | Journal of Caring Sciences, December 2016; 5 (4), 277-286


http://dx.doi.org/10.3906/sag-0811-9
http://dx.doi.org/10.1053/j.ajkd.2012.04.019
http://dx.doi.org/10.1053/j.ajkd.2012.04.019
http://dx.doi.org/10.1053/j.ajkd.2009.08.006
http://dx.doi.org/10.1053/j.ajkd.2009.08.006
http://dx.doi.org/10.1038/ncpneph0979
http://dx.doi.org/10.1111/j.1542-4758.2007.00226.x
http://dx.doi.org/10.1111/j.1542-4758.2007.00226.x
http://dx.doi.org/10.2215/CJN.02680314
http://dx.doi.org/10.2215/CJN.02680314

Effect of mealtime during hemodialysis on patients’ complications

10

11.

12.

13.

14.

15.

16.

17.

18.

Korean Med Sci 2014; 29 (6): 805-10. doi:
10.33 46/jkms .2014 . 29. 6. 805

. Henderson LW. Symptomatic intradialytic

hypotension and mortality: an opinionated
review. Semin Dial 2012; 25 (3): 320-5.
doi: 10. 1111/j.1525-139X.2012.01068.x.
Song JH, Park GH, Lee SY, Lee SW, Lee
SW, Kim M-J. Effect of sodium balance
and the combination of ultrafiltration
profile during sodium profiling
hemodialysis on the maintenance of the
quality of dialysis and sodium and fluid
balances. J Am Soc Nephrol 2005;16 (1):
237-46. doi:10.1681/ASN.2004070581
Nette R, Van Den Dorpel M, Krepel H, le
E, Van den Meiracker A, Poldermans D, et
al. Hypotension during hemodialysis
results from an impairment of arteriolar
tone and left ventricular function. Clin
Nephrol 2005; 63 (4): 276-83. doi: 10.
5414/CNP63276

Strid H, Simrén M, Johansson AC,
Svedlund J, Samuelsson O, Bjornsson ES.
The prevalence of gastrointestinal
symptoms in patients with chronic renal
failure is increased and associated with
impaired psychological general well-being.
Nephrol Dial Transplant 2002; 17 (8):
1434-9 .

Davenport A. Intradialytic complications
during hemodialysis. Hemodial Int 2006;
10 (2): 162-7. doi: 10.1111/j.1542-4758.
2006.00088.x

Daugirdas JT, Blake PG, Ing TS.
Handbook of dialysis. 4" ed. USA:
Lippincott Williams & Wilkins Company;
2007.

Kistler BM, Fitschen PJ, Ikizler TA,
Wilund KR. Rethinking the Restriction on
Nutrition During Hemodialysis Treatment.
J Ren Nutr 2015; 25 (2): 81-7. doi: 10.
1053/j. jrn.2014.08.008.

Guyton AC, Hall JE. Textbook of Medical
Physiology.1%t ed. Philadelphia: Elsevier
Saunders; 2006 .

Kistler B, Benner D ,Burgess M, Stasios
M, Kalantar-Zadeh K, Wilund KR. To eat
or not to eat—international experiences

19.

20.

21.

22.

23.

24.

25.

26.

with eating during hemodialysis treatment.
J Ren Nutr 2014; 24 (6): 349-52. doi:
10.1053/}.jrn.2014.08.003

Kalantar-Zadeh K, Tortorici AR, Chen JL,
Kamgar M, Lau WL, Moradi H, et al.
Dietary restrictions in dialysis patients: is
there anything left to eat? Semin
Dial 2015; 28 (2): 159-68. doi: 10.1111
/sdi. 12348

Kalantarzadeh K. Why not meals during
dialysis. Annual Dialysis Conference.
Californiaz  Ren Urol News. 2009.
Available from: http://www.renaland uro
log ynews.com/ annual-dialysis-conference
/ why- not-meals-during-dialysis/ article/
154 891/

Kalantar-Zadeh K, Ikizler TA. Let them
eat during dialysis: an overlooked
opportunity to improve outcomes in
maintenance hemodialysis patients. J Ren
Nutr 2013; 23 (3): 157-63. doi: 10.1053
/j.jrn.2012.11.001

Zoccali C, Mallamaci F, Ciccarelli M,
Maggiore Q. Postprandial alterations in
arterial pressure control during
hemodialysis in uremic patients. Clin
Nephrol 1989; 31 (6): 323-6.

Sherman RA, Torres F, Cody RP.
Postprandial blood pressure changes
during hemodialysis. Am J Kidney

Dis 1988; 12 %): 37-9. .
Montazeri AS, Hamidzadeh A, Raei M,

Mohammadiun M, Montazeri  AS,
Mirshahi R, et al. Evaluation of oral ginger
efficacy against postoperative nausea and
vomiting: a randomized, double-blinded
clinical trial. Iran Red Crescent Med J
2013; 15(12):¢12268. doi:105812/ircmj.122

S??dng J, Burgett M, Buss ML, Carver M,
Kwankin S, Walker D. Effects of calorie
and fluid intake on adverse events during
hemodialysis. J Ren Nutr 2001; 11 (2): 97-
100.

Benaroia M, lliescu EA. Oral intake during
hemodialysis: is there an association with
intradialytic ~ hypotension?  Hemodial
Int 2008; 12 (1): 62-5. doi: 10.1111/j.1542-
4758.2008.00242.x

Journal of Caring Sciences, December 2016; 5 (4), 277-286|285


http://dx.doi.org/10.3346/jkms.2014.29.6.805
http://dx.doi.org/10.1111/j.1525-139X.2012.01068.x
http://dx.doi.org/1681/ASN.2004070581
http://dx.doi.org/10.5414/CNP63276
http://dx.doi.org/10.5414/CNP63276
http://dx.doi.org/10.1111/j.1542-4758.2006.00088.x
http://dx.doi.org/10.1111/j.1542-4758.2006.00088.x
http://dx.doi.org/10.1053/j.jrn.2014.08.008
http://dx.doi.org/10.1053/j.jrn.2014.08.008
http://dx.doi.org/10.1053/j.jrn.2014.08.003
http://dx.doi.org/10.1111/sdi.12348
http://dx.doi.org/10.1111/sdi.12348
http://dx.doi.org/10.1053/j.jrn.2012.11.001.
http://dx.doi.org/10.1053/j.jrn.2012.11.001.
https://doi.org/10.1080/10.5812/ircmj.12268
http://dx.doi.org/10.1111/j.1542-4758.2008.00242.x
http://dx.doi.org/10.1111/j.1542-4758.2008.00242.x

27

28.

29.

30

Borzou et al.

. Sivalingam M, Banerjee A, Nevett G,

Farrington K. Haemodynamic effects of
food intake during haemodialysis. Blood
Purif 2008; 26 (2): 157-62. doi: 10.1159
/000114094

Miiller-Deile J, Lichtinghagen R, Haller H,
Schmitt R. Online Kt/VV monitoring in
haemodialysis by UV  absorbance:
variations during intra-dialytic meals.
Blood Purif 2014; 37 (2): 113-8. doi:
10.1159/000358212

Scott MK, Shah NA, Vilay AM, Thomas J,
Kraus MA, Mueller BA. Effects of
peridialytic oral supplements on nutritional
status and quality of life in chronic
hemodialysis patients. J Ren Nutr 2009; 19
(2): 145-52. doi: 10.1053/j.jrn.2008. 08.
004.

. Sezer S, Bal Z, Tutal E, Uyar ME, Acar

31.

32.

NO. Long-term oral nutrition
supplementation improves outcomes in
malnourished patients with chronic kidney
disease on hemodialysis. J Parenter Enteral
Nutr 2014; 38 (8): 960-5. doi: 10.1177/
0148607 113517266.

Parke L. Investigation of the effect
modifying oral intake during dialysis and
of other factors on the incidence of
intradialytic complications. British Renal
Society Annual Conference; in Harrogate,
May 2004; London. UK: Renal
Association; 2004,

Raziq A, Veyceh F. Comparison of
complications during hemodialysis with
acetate buffer and bicarbonate solution.
Journal of Daneshvar Medicine 2007; 14
(67): 19-24. (Persian)

286 | Journal of Caring Sciences, December 2016; 5 (4), 277-286


http://dx.doi.org/10.1159/000114094
http://dx.doi.org/10.1159/000114094
http://dx.doi.org/10.1159/000358212
http://dx.doi.org/10.1053/j.jrn.2008.08.004
http://dx.doi.org/10.1053/j.jrn.2008.08.004
http://dx.doi.org/10.1177/0148607113517266.
http://dx.doi.org/10.1177/0148607113517266.

