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Abstract. Background: The most effective and practical way to prevent hyperpotassemia, which is an important
problem in patients receiving haemodialysis, is to limit potassium intake with diet. One of the most effective
methods to be applied for this purpose is nutrition education. Objective: This study was aimed at investigating
the effect of nutrition education given to patients receiving haemodialysis with hyperpotassemia on serum
potassium levels. Mezhods: The study was conducted as a prospective intervention study. A total of sixty-eight
participants over the age of 18, who received at least three haemodialysis sessions per week for more than six
months, and whose serum potassium level was above 5.5 mEq/L were recruited in the study. Intervention: The
participants in the intervention group (n=34) were given nutrition education and a handbook including infor-
mation about potassium in haemodialysis treatment. No nutrition education was given to the participants in
the control group (n=34). Results: The comparison of the pre- and post-nutrition education serum potassium
levels and the mean potassium knowledge score of the participants in the intervention group demonstrated
that while their serum potassium levels decreased significantly, their potassium knowledge score increased
(p <0.05). In the control group, no difference was determined between the participants’ pre- and-post study
serum potassium levels and potassium knowledge scores (p> 0.05). Conclusions: It was observed that the nutri-
tion education given to patients receiving haemodialysis was effective in lowering the serum potassium levels
of the participants.
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with normal renal functions, a very large amount of
potassium excretion (90%) is carried out by the kid-

Potassium (K*) is the most common cation in the neys alone. The haemodialysis (HD) procedure, which

body that plays a role in vital functions such as inter-
cellular communication, muscle contraction, displace-
ment of fluids between the body parts, transmission of
impulses, and release of hormones. Potassium, which is
taken into the human body by diet or by various ways
(drugs, food additives, nutritional supplements, etc.), is
removed by the kidneys or intestines (1). In individuals

artificially undertakes the functions of the kidney, real-
izes a significant part (80%) of the potassium excre-
tion in the body. The amount of potassium excretion in
haemodialysis treatment is 10% lower than the physi-
ological process. The most practical and safe way to
compensate for this decrease is to reduce the amount
of potassium taken with diet (2).
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Disruption of potassium homeostasis leads to
some side effects in the body. Serum potassium lev-
els are kept at a certain range through a strict con-
trol performed by various mechanisms. The reliable
range for serum potassium level in adults is between
3.5 and 5.5 mEq/L. Hyperpotassemia is the con-
dition in which serum potassium level exceeds 5.5
mEq/L. Patients receiving haemodialysis occur such
symptoms as palpitations, nausea and muscle pain
when the serum potassium level exceeds 6 mEq/L.
When serum potassium level is above 6.5 mEq/L, it
can cause serious complications such as ventricular
arrhythmia, and some electrocardiographic changes
(3). Life-threatening hyperpotassemia affects mortal-
ity rates in patients receiving haemeodialysis by 3-5%
and therefore requires urgent action (4). Keeping the
potassium content of the diet low reduces the risk of
hyperpotassemia in patients receiving haemodialysis.
The medical nutrition therapy of these patients should
be arranged in a way to limit intake of foods with high
potassium content, and the patients’ serum potassium
level should be decreased by ensuring their adherence
with a balanced diet in terms of potassium content (5).

Patients receiving haemodialysis have some
restrictions in their diets in terms of the mineral con-
tent of foods and the amount of fluid to be consumed.
The most effective way to increase adherence with
these restrictions in patients receiving haemodialysis is
nutrition education (6). Nutrition educations specific to
the situation or nutrients improve individuals’ knowl-
edge of the subject and positively affect their adher-
ence with the diet (7). One of the nutrition educations
that should be given to patients receiving hemodialysis
should be about the amount of potassium intake with
diet. This nutritional education, given by a multidisci-
plinary team including dietitians, is an important step
that reduces the risk of hyperpotassemia (8). During
this nutrition education about potassium, patients
should be informed about the importance of nutrition
in haemodialysis treatment, the potassium content of
foods, effects of some cooking methods on the reduc-
tion of the potassium content of foods, and on serum
potassium levels (9).

The aim of this study is to determine how one-
on-one and face-to-face nutrition education about
potassium affects serum potassium levels in patients

receiving haemodialysis. In order to increase the effec-
tiveness of nutrition education, a handbook about
potassium was used and the nutrition education was
applied repeatedly.

Material and Methods

This prospective intervention study conducted in
a private haemodialysis center (Almet Dialysis Center,
Kayseri, Turkey) included 68 patients receiving hae-
modialysis. Inclusion and exclusion criteria of the
patients in the study were as follows:
Inclusion criterias were;

- Individuals who were older than 18 years of
age,

- Individuals had been undergoing HD at least
three times a week for more than six months

- Individuals had a serum potassium level >5.5

mEq/L,
Exclusion criterias were;

- Individuals who had received education on
potassium previously

- Individuals who took potassium-lowering
drugs

- Individuals whose serum potassium level was
below 5.5 mEq/L during the month before
the study.

All the participants were able to communicate,
and to read and write enough to answer research ques-
tions. Ethics committee approval from Erciyes Univer-
sity Faculty of Medicine Ethics Committee (decision
number: 2016/545) and the permission of the dialy-
sis center where the study was to be conducted were
obtained. After all the participants were informed
about the purpose of the study, written consent was
obtained from them.

Sample size calculation was based on the study
conducted by Dagdeviren and Savaser (10). The
change in the knowledge level in the study sample was
planned to be 5%, power analysis was performed at a

power of 80% (= 0.20) and a confidence level of 95%
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( =0.05), and it was considered appropriate to include
68 patients in the sample. Of them, 34 were assigned
to the intervention group and 34 to the control group.
Considering the possibility of losses during the study,
it was decided to include 40 patients in the interven-
tion group and 40 patients in the control group. The
follow-up chart of the study is given in Figure 1.

In the study, a 36-item questionnaire was admin-
istered to the participants. Of the items, 11 questioned
their sociodemographic characteristics whereas 25
were used to measure their potassium knowledge levels.
While preparing the items used to measure the potas-
sium knowledge levels, we utilized the sources in the
literature, and consulted an expert dietician and a certi-
fied hemodialysis physician. The studies conducted by
Dagdeviren & Savaser (2003) and Durose e al. (2004)
were used in the preparation of the format of the knowl-
edge level questions in the questionnaire (7, 10). When
the responses given to the items used to determine the
potassium knowledge level were scored, each “correct”
answer was given 1 point, and each “wrong” or “I do
not know” answer was given 0 points. The highest pos-
sible score to be obtained from the questionnaire is 25.
While the knowledge level of those whose score ranged
between 0 and 12 points was considered “insufficient”,
that of those whose score ranged between 13 and 25
points was accepted as “sufficient”. Based on the study
conducted by Durose ez al. (2004), the cut-off point
of the total knowledge level score obtained from the
questionnaires was determined (7).

The researcher did not make a weight measure-
ment, because the body weight of each patient was meas-
ured before the HD session. The patients’ weights were
measured with a +100 gr precision scale (Densi SI-300
M, Turkey) which could measure weights between 10
and 300 kg, and could be calibrated when necessary. The
patients’ height was measured by the researcher using
a 1 mm precision portable height meter (SECA-213,
Germany) which could measure heights between 20
and 205 cm, and could be calibrated. While the meas-
urements were made, the patients stood in an upright
position and faced straight ahead so that the upper part
of their ears and the outer corner of their eyes were in a
line parallel to the plane (Frankfort plane). In the HD
center, the biochemical parameters of the patients are
regularly checked on a monthly basis. The researcher

obtained the serum potassium values of the patients
from their medical records.

In order to prevent information exchange between
the participants in the intervention and control groups,
those who underwent HD treatment on Monday,
Wednesday and Friday were assigned to the interven-
tion group, and those who underwent HD treatment
on Tuesday, Thursday and Saturday were assigned to
the control group.

Implementation of the Study

The researcher administered the questionnaire
used to measure the potassium knowledge levels of
the participants before and after the study. The serum
potassium values of the patients in both groups were
recorded four times: before and after the first and sec-
ond educations. In the HD center where the study was
conducted, blood samples are routinely taken before
the HD session, in the middle of the first week of
each month. In this way, serum potassium levels of
the patients were obtained from the patient files. This
method was used in order to prevent possible devia-
tions in potassium values.

The implementation of the nutrition education
given to patients receiving haemodialysis was carried
out between February and May 2017. Nutrition educa-
tion given to the intervention group started right after
the first blood draw. One month later, the first part of
the training was completed and blood samples were
taken again for analysis. This process was repeated in
the second training program.

Intervention Group

The patients in the intervention group were given
the individual nutrition education using the face-to-
face communication technique by the researcher. The
patients in this group participated in two nutrition
education programs, the second of which was the repe-
tition of the first one. Education programs consisted of
two sessions. Each session took thirty minutes. After
each session, a fifteen-minute question-answer activ-
ity was held. There was a one-week interval between
two sessions. The second training program was started
one month after the first education program was
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completed. Both education programs had the same
content and layout.

During the nutrition education, the patients were
informed about the nutrition principles to be followed
in the HD treatment, the definition of potassium and
its functions in the body, the way potassium excreted
from the body, the undesirable conditions caused by
hyperpotassemia, the effect of the cooking style on
the potassium level, and the foods that are low or high
in potassium. After the education, the patients were
given a handbook prepared by the researchers, about
the topics discussed in the nutrition education.

Foods are generally classified as low, medium, high
and very high in potassium (11). Tables showing the
amount of potassium in foods in nutrition education are
among the useful materials used in educations. Using the
“traffic light” concept in the food content table is very use-
ful to easily categorize the mineral content of foods and
attract patients attention (12). In our study, foods low,
medium, high and very high in potassium were colored
green, blue, light red and dark red respectively. The aim
was to attract the patients’ attention. In addition, the
patients and their family members preparing their meals
at home were also recommended to read the handbook.

Control Group

The patients in the control group were not given
nutrition education. They were given another hand-
book in which only the general nutrition principles of
dialysis treatment were described.

Analysis of the Study Data

The demographic characteristics of the patients
participating in the study and their answers to the
items in the questionnaire were analyzed through the
frequency analysis, and the descriptive statistics values
were calculated. Whether the data was normally dis-
tributed was checked using the Shapiro-Wilk test. In
the comparison of independent groups (intervention-
control), the Student’s t-test was used for the data with
normal distribution, and Mann-Whitney U test was
used for the data without normal distribution. In the
comparison of dependent groups (before and after),
the paired t-test was used for the data with normal

distribution, and Wilcoxon test was used for the data
without normal distribution. While Spearman’s rank
correlation coefficient was used to determine the
relationship between numerical variables, Pearson’s
chi-square test was used to determine the relation-
ship between categorical variables. The statistical sig-
nificance level taken into account in all the calculations
and comments was o = 5%. All calculations were made

using the IBM SPSS Statistics 24.

Results

The mean age of the patients was 57.59 + 14.56
years. Of them, 54.4% (n = 37) were women. The
demographic characteristics of the patients are given
in Table 1. There was no significant difference between
the patients in the intervention and control groups in
terms of variables related to age, sex, educational sta-
tus, duration of HD treatment, previous dieting status,
and anthropometric measurements such as body mass
index (BMI), body weight, and body height (Table 1).

Before the nutrition education was given, there
was no significant difference between the control
group and the intervention group in terms of their
potassium knowledge levels (p = 0.801). However,
after the nutrition training, the potassium knowledge
levels of the participants in the intervention group
were higher than were those of the participants in the
control group (p = 0.001) (Table 2). This was because
while the potassium knowledge scores  of the patients
in the intervention group increased significantly after
the nutrition training (p <0.001), there were no dif-
ference between the pre- and post-training potassium
knowledge scores of the participants in the control
group (p = 0.064) (Table 2).

Serum potassium levels of the patients in both the
intervention and control groups were measured before
and after the first and second education. There was no
significant difference between the groups in terms of
their serum potassium levels before the first education
(p = 0.968). However, after the first nutrition educa-
tion, serum potassium levels decreased significantly in
the intervention group compared to the control group
(p = 0.002). Before the second nutrition education, the
difference between the groups in terms of their serum
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Table 1. Sociodemographic, anthropometric and HD treatment characteristics of the patients

Variables Intervention (n=34) Control (n=34) Total (n=68)
mean + SD mean + SD mean + SD p

Sex
Men 12 (35.3%) 19 (55.9%) 31 (45.6%) 0.088
Women 22 (64.7%) 15 (44.1%) 37 (54.4%) )
Educational Status
Literate but not graduate any 12 (35.3%) 4 (11.8%) 16 (23.5%)
school
Elementary school graduate 11 (32.4%) 19 (55.9%) 30 (44.1%) 0125
Junior high school graduate 2 (5.9%) 4 (11.8%) 6 (8.8%) '
Senior high school graduate 7 (20.6%) 6 (17.6%) 13 (19.1%)
College graduate 2 (5.8%) 1 (2.9%) 3 (4.5%)
Anthropometric Measurement
Body Mass Index (BMI) 26.23 +£5.39 26.92 +5.81 26.58 £5.57 0.615
Weight (kg) 68.68 £ 15.9 69.35 £ 13.58 69.01 £ 14.68 0.851
Height (cm) 162 + 14 161 £11 161.4+12.5 0.781
Duration of HD the treatment
<2 years 4 (11.8%) 4 (11.8%) 8 (11.8%)
2-4 years 7 (20.6%) 7 (20.6%) 14 (20.6%) 1.000
>4 years 23 (67.6%) 23 (67.6%) 46 (67.6%)
Previous Diet
Yes 8 (23.5%) 11 (32.4%) 19 (27.9%) 0.417
No 26 (76.5%) 23 (67.6%) 49 (72.15%) '

Values are shown as mean =+ standard deviation. Chi-square (x?) test was used. p<0.05*

Table 2. Differences between the patients’ pre- and post-education potassium knowledge scores

Serum Potassium Before the first After the first Before the second After the second
Levels (mEq/l) education education education education
mean = SD mean = SD mean = SD mean = SD
Intervention (n=34) 5.81 £0.31 5.15+0.64 5.47+0.51 4.95+047
Control (n=34) 5.81+0.28 5.60 +£0.52 5.33+0.55 5.66 +£0.61
Paired t test t=-0.041, t=-3.187, t=1.089, t=-5.351,
p=10.968 p =0.002* p=0.280 p <0.001*

Values are shown as mean + standard deviation. The Paired t test was used. p < 0.05%*

potassium levels was not significant (p = 0.280). After
the second nutrition training, a sharp decrease was
observed in the serum potassium levels of the partici-
pants in the intervention group compared to those in
the control group (p <0.001) (Table 3).

The intergroup comparison of the changes in the
serum potassium levels revealed that the nutrition

education was effective. The change in the serum
potassium levels of the patients in the control group
before and after the education was not statistically sig-
nificant (p = 0.099). However, post-education serum
potassium levels of the patients in the intervention
group were significantly lower than were their pre-

education levels (p <0.001) (Table 4).
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Table 3. Intergroup comparison of serum potassium levels in the first and second education periods

Serum Potassium Levels (mEq/1)

Post-education  Paired t test

mean + SD

Pre-education
mean + SD

Intervention (n=34)

5.81+0.31 4.95 £0.47 t=7.909, p <0.001*

Control (n=34)

5.81+0.28 5.66 £ 0.61 t=1.696, p = 0.099

Values are shown as mean * standard deviation. The Paired t test was used. p < 0.05*

Table 4. Intra-group differences between the pre- and post-education serum potassium levels of patients

Potassium Knowledge Score Pre-Education

Post-Education Paired t test or Wilcoxon

mean = SD mean + SD Signed Rank test
Intervention (n=34) 8.35+6.46 18.32 +2.83 Z=-5.093, p <0.001"
Control (n=34) 8.62 +5.58 9.59+4.13 t=-1.914, p = 0.064

Wilcoxon Signed Rank test

Z=-0.252,p=0.801

7 =-6.456,p =0.001"

Values are shown as mean =+ standard deviation. The Paired t test or Wilcoxon Signed Rank test was used.

p<0.05*

Discussion

Haemodialysis is a renal replacement therapy
(RRT) method whose main function is to remove
residual substances accumulated in the blood. With
this treatment method, the quality of life of the
patients increases and their life span is prolonged (13).

Many patients receiving haemodialysis stated that
adherence with dietary restrictions is the most chal-
lenging factor in HD treatment, as it affects their food
choices and changes their lifestyle (14). Therefore,
patients receiving haemodialysis may exhibit behav-
iors such as not accepting their condition and refusing
medical nutrition therapy until the symptoms of non-
adherence to diet become intolerable (15). Depend-
ing on the amount of food consumption in patients
receiving haemodialysis, some important disorders
may occur in the fluid-electrolyte balance (16).

One of the serious complications related to
nutrition in HD treatment is hyperpotassemia, which
is usually due to excess intake of potassium in the diet
(3, 17). Although hyperpotassemia develops due to
several reasons such as some drugs used in dialysis
treatment, intra and extracellular potassium move-
ments, metabolic acidosis and constipation, exces-
sive potassium intake with diet continues to be the
main factor affecting the serum potassium level (18).

However, the balanced replacement of foods with
high potassium content in the diet and with those
with low potassium content necessitates a regular
and detailed nutritional education (19). Practical
approaches such as nutritional education are needed
in patients receiving haemodialysis who have prob-
lems adherence to their diet (20). Nutrition educa-
tion given to patients receiving haemodialysis has an
important effect on increasing the effectiveness of
treatment and the quality of life. These educations
help patients to better understand their condition and
increase the effectiveness of HD treatment (21). In
nutrition education about potassium, patients should
be told what potassium is, what function it has in the
body, and how much potassium standard portions of
food contain. In these educations, patients should also
be informed that food additives or nutritional supple-
ments contain significant amounts of potassium (22).
In a study in which nutrition education was given to
patients receiving haemodialysis, serum potassium
level decreased significantly after education (10). On
the other hand, Noori e 2/. (2010) monitored patients
receiving haemodialysis for five years but found no
significant relationship between dietary potassium
intake and serum potassium levels (23).

One-on-one and face-to-face education is one of
the most widely used methods of nutrition education
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given to patients (24). This education method is a
patient-oriented approach and plays an important role
in increasing the patient’s knowledge level of the dis-
ease (25). Patients educated with this method learn
the necessary information by discussing with the
researcher. In this way, positive behavioral changes are
observed in terms of adherence to diet and the level of
knowledge about various minerals that are important
in the nutrition in HD treatment increases (26). Baraz
et al. (2010) reported that the one-on-one nutrition
education given to patients receiving haemodialysis
positively affected their adherence with diet and fluid
restrictions (27). Ebrahimi ez a/. (2016) stated that
one-on-one and face-to-face nutrition education given
to patients receiving haemodialysis increased the gen-
eral knowledge level about minerals such as sodium,
phosphorus and potassium (28).

In our study, the patients given the individual
nutrition education were informed about what hyper-
potassemia is, the importance of dietary potassium and
the side effects of excess potassium intake during HD
treatment. This education given to the patients by the
researcher was one-on-one and face to face nutrition
education.

In our study, the mean pre-education potassium
knowledge score of the patients in the intervention
group was 33% of the maximum score to be obtained
from the overall questionnaire used to measure their
potassium knowledge levels. In the same group, after
the entire education process, this rate reached a level
as high as 73%. However, no significant change was
observed between the pre- and post-education scores
of the patients in the control group. The comparison
of the intergroup changes demonstrated that while
the difference between the intervention and control
groups before the education was not statistically sig-
nificant, there was a 35% difference between the two
groups after the education. The findings obtained
from our study proved that the nutrition educa-
tion improved the participants’ knowledge of potas-
sium. Similarly of our study, Dagdeviren & Savaser
(2003) found that nutritional education given to
patients receiving haemodialysis resulted in a 30%
increase in their potassium awareness score (10). Tsai
et al. (2016) who investigated the effect of the nutri-
tion education given by the dietitian on the patients

receiving haemodialysis’ knowledge of some minerals
determined that their knowledge level significantly
increased after the education (29). In another study,
Ford e al. (2004) reported that nutrition education
given to patients receiving haemodialysis improved
their adherence with dietary principles in HD treat-
ment and that the patients’ level of knowledge about
hyperphosphatemia increased by 9% after the educa-
tion compared to their pre-education level (30).

Before the first nutrition education, serum potas-
sium levels were similar in both groups. However, after
the education, the mean potassium levels of the patients
in the intervention group decreased by 11%, which
was significantly different from that of the patients
in the control group. While the mean pre-education
serum potassium levels of the patients in the inter-
vention group were in the risky range (5.81 mEq/L;
> 5.5 mEq/L), they decreased to physiological range
(5.15 mEq/L; 3.5 - 5.5 mEqg/L) after the education.
In the control group, these values remained in risky
ranges (5.81 mEq/L and 5.60 mEq/L, respectively >
5.5 mEq/L) before and after the first education.

After the first nutrition education given to the
patients in the intervention group, their mean serum
potassium level decreased significantly (12%), com-
pared to their pre-education serum potassium level.
In the control group, there was no difference between
their serum potassium levels measured before and after
the first education. The second education was aimed
at strengthening the patients’ knowledge of hyperpo-
tassemia. In order to find out whether the nutrition
education was effective, the difference between serum
potassium levels measured before the first education
and those measured after the second education was
determined. In the participants in the intervention
group, this difference was greater (15%) than the dif-
ference measured after the first education. However,
the difference in the participants in the control group
was not significant. In a study in which the effects of
nutrition education given to patients receiving haemo-
dialysis on some of their biochemical parameters were
investigated, the education was held as group educa-
tion in 4 sessions lasting for a month, and the face-
to-face nutrition education was supported by video
presentations. In the same study, post-education serum
potassium level decreased greatly (32%) compared to
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the pre-education level (31). In the present study, face-
to-face nutrition education was not supported by video
presentation, which probably limited the amount of
decrease in serum potassium levels.

In a similar study, the effects of nutritional edu-
cation on serum electrolyte levels in patients receiv-
ing haemodialysis were examined. In this study, it was
observed that serum potassium levels were statisti-
cally significantly lower after nutrition education (32).
Garagarza ef al. (2015) gave individualized nutrition
education to patients receiving haemodialysis and it
was observed that the number of patients with risky
serum potassium levels (>5.5 mEqg/L) decreased after
the education (33). On the other hand, Aghakhani ez
al. (2017) reported that the nutrition education given
to patients receiving haemodialysis did not make a sig-
nificant difference in serum potassium levels (34).

In a study conducted with patients receiving hae-
modialysis with hyperphosphatemia, as in our study,
the effect of repetitive nutrition education on serum
phosphorus values was investigated. In that study, after
the first nutrition education, while the average phos-
phorus values decreased by 23% in the intervention
group, no significant decrease was observed in the con-
trol group. However, after the second education, the
serum phosphorus mean value differed significantly
neither in the intervention nor in the control group.
In that study, each education period was designed to
be 4 months (35). The fact that each education period
of our study was designed as 1 month seems to have
led to the difference in serum levels after the second
education, because the prolonged education process
can reduce the participants’ interest in the subject and
prevent them from following the subject carefully.

In our study, the intragroup mean serum potas-
sium levels of the participants in both groups were
analyzed before and after the nutrition education. In
the intervention group, potassium levels decreased
significantly in both of the nutrition educations. In
the control group, post-education serum potassium
values did not differ from the pre-education ones in
the second nutrition education as in the first educa-
tion. Repeating the nutrition education lowered the
serum potassium level averages more in the interven-
tion group. The effects on serum potassium levels did
not disappear in a short time and appeared in the long

term with the repetition of the education. According
to Karamanidou ez a/. (2008) if the education given to
patients receiving haemodialysis is not repeated, it will
not lead to behavioral changes and its effectiveness will
be limited (36). Jo ez al. (2017) found that repetitive
nutrition education given to patients receiving haemo-
dialysis significantly reduced serum potassium levels
(37). In our study, it is thought that the repetition of
the nutrition education contributed to an even more
decrease in the serum potassium values at the end of
the second education.

As a result of the literature review, many studies
have been found that investigate the nutritional educa-
tion given to patients receiving haemodialysis and the
effects of this education on diet adherence and nutri-
tional status. However, it has been observed that there
are a limited number of studies that include a potas-
sium-specific nutrition education, especially given to
adult patients receiving haemodialysis, and the effect
of this education on serum potassium level (38). In
our study, the effect of nutrition education given to
patients receiving haemodialysis treatment on serum
potassium levels was investigated. In conclusion, our
study provides new data to the literature and high-
lights the lack of information in the field.

Limitations of the study

In the selection of the patients, the randomization
process was not performed completely, patients who
underwent HD treatment on Monday, Wednesday
and Friday were assigned to the intervention group,
and those who underwent HD treatment on Tuesday,
Thursday and Saturday were assigned to the control
group. The days were determined by the HD center.
The HD center did not have a separate place where
patients could receive one-on-one education. There-
fore, visual education materials other than the hand-
book could not be used, and thus the effectiveness of
the nutrition education was not enhanced by using
various educational materials such as food catalogs,
food replicas, and audio-visual tools. The study was
conducted in a single center and the number of the
participants, although the sample was calculated, was
small to reach a definitive judgment.
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Conclusions

In conclusion, it has been observed that a nutri-
tional education about potassium reduces serum
potassium levels in patients receiving haemodialysis.
In addition, an increase was observed in potassium
knowledge scores as a result of nutrition education
given to patients receiving haemodialysis. In our study,
it has been shown that face-to-face and one-on-one
nutrition education is effective in maintaining serum
potassium levels within physiological ranges. Thus, it
has been shown that regular and scheduled individual
nutrition education in haemodialysis centers is a con-
venient method to reduce the incidence of hyperpotas-
semia.

Authors’ contributions: Mehmet Cavdar: Principal project leader,
conceived study, participated in design and coordination, applied
nutrition education, read and approved the final manuscript;
Habibe $ahin: Participated in design and coordination, helped to
draft manuscript, read and approved the final manuscript, analysed
the data.

Acknowledgements: We thank Almet haemodialysis center pa-
tients for participating in our study. The necessary funding for the
study was provided by Erciyes University Teaching Staff Training
Program Office.

Conflict of interest statement: There is no conflict of interest be-
tween the authors

References

—_

.Kovesdy CP, Appel L], Grams ME, et al. Potassium
homeostasis in health and disease: A scientific workshop
cosponsored by The National Kidney Foundation and The
American Society of Hypertension. ] Am Soc of Hyper-
tens 2017; 11(12): 783-800. https://doi.org/10.1016/j.
jash.2017.09.011.

2. Ahmed J, Weisberg LS. Hyperkalemia in dialysis patients.
Semin Dial 2001; 14(5): 348-356. https://doi.org/10.1046/
j-1525-139X.2001.00087 x.

3. Pani A, Floris M, Rosner MH, Ronco C. Hyperkalemia in
hemodialysis patients. Semin Dial 2014; 27(6): 571-576.
https://doi.org/10.1111/sdi.12272.

4.Lu XH, Su CY, Sun LH, Chen W, Wang T. Implementing

continuous quality improvement process in potassium

management in peritoneal dialysis patients. ] Ren Nutr 2009;
19(6): 469-474. https://doi.org/10.1053/.jrn.2009.04.003.

5.St-Jules DE, Goldfarb DS, Sevick MA. Nutrient Non-
equivalence: Does restricting high-potassium plant foods
help to prevent hyperkalemia in hemodialysis patients? J
Ren Nutr 2016; 26(5): 282-287. https://doi.org/10.1053/j.
jrn.2016.02.005.

6. Cupisti A, Ferretti V, D’Alessandro C, et al. Nutritional
knowledge in hemodialysis patients and nurses: focus on
phosphorus. ] Ren Nutr 2012; 22(6): 541-546. https://doi
.org/10.1053/.jrn.2011.11.003.

7.Durose CL, Holdsworth M, Watson V, Przygrodzka F.
Knowledge of dietary restrictions and the medical conse-
quences of noncompliance by patients on hemodialysis are
not predictive of dietary compliance. ] Am Diet Assoc 2004;
104(1): 35-41. https://doi.org/10.1016/j.jada.2003.10.016.

8. Kent PS, McCarthy MP, Burrowes JD, et al. Academy of
Nutrition and Dietetics and National Kidney Foundation:
revised 2014 standards of practice and standards of pro-
fessional performance for registered dietitian nutritionists
(competent, proficient, and expert) in nephrology nutrition.
J Acad Nutr Diet 2014; 114(9): 1448-1457. https://doi.
0rg/10.1016/j.jand.2014.05.006.

9. Sanghavi S, Whiting S, Uribarri J. Potassium balance in
dialysis patients. Semin Dial 2013; 26(5): 597-603. https://
doi.org/10.1111/sdi.12123.

10. Dagdeviren A, Savaser S. Education to reduce potas-
sium levels in adolescent, haemodialysis patients.
EDTNA-ERCA J 2003; 29(4): 195-197. https://doi
.org/10.1111/j.1755-6686.2003.tb00312.x.

11. National Kidney Foundation. (2021). Potassium and your
CKD diet. https://www.kidney.org/sites/default/files/02-
10-0410_EBB_Potassium.pdf. Accessed January 24, 2021.

12.Ritz E, Hahn K, Ketteler M, Kuhlmann MK, Mann
J. Phosphate additives in food - a health risk. Dtsch
Arztebl Int 2012; 109(4); 49-55. https://doi.org/10.3238/
arztebl.2012.0049.

13. Yeun JY, Ornt DB, Depner TA. Hemodialysis. In Bren-
ner & Rector’s The Kidney (eds Skorecki K, Chertow GM,
Marsden PA, Taal MW, Yu ASL.), (10th ed.) 2016; pp.
2058-2110. Philadelphia: Elsevier.

14. Stewart J, Schvaneveldt NB, Christensen NK, Lauritzen
GC, Stein DM. The effect of computerised dietary analysis
nutrition education on nutritional knowledge, nutritional
status, dietary compliance, and quality of life of hemodi-
alysis patients. ] Ren Nutr 1993; 3(4): 177-178. https://doi.
org/10.1016/51051-2276(12)80092-6.

15. Shepherd R. Resistance to changes in diet. Proc Nutr
Soc 2002; 61(2): 267-272. https://doi.org/10.1079/
PNS2002147.

16. Lindsay RM, Bergstrém ]. Membrane biocompatibility and
nutrition in maintenance hemodialysis patient. Nephrol
Dial Transplant 1994; 9: 150-155.

17. Putcha N, Allon M. Management of hyperkalemia in dialy-
sis patients. Semin Dial 2007; 20(5): 431-439. https://doi
.org/10.1111/j.1525-139X.2007.00312.x.



10

Progress in Nutrition 2021; Vol. 23, N. 3: 2021115

18. Cupisti A, Kovesdy CP, D’Alessandro C, Kalantar-Zadeh
K. Dietary approach to recurrent or chronic hyperkalaemia
in patients with decreased kidney function. Nutrients 2018;
10(3): 261. https://doi.org/10.3390/nu10030261.

19. Fried L, Kovesdy CP, Palmer BF. New options for the man-
agement of chronic hyperkalemia. Kidney Int Suppl 2017,
7(3): 164-170. https://doi.org/10.1016/.kisu.2017.09.001.

20. Kugler C, Maeding I, Russell CL. Non-adherence in
patients on chronic hemodialysis: An international com-
parison study. ] Nephrol 2011; 24(3): 366-375. https://doi
.org/10.5301/JN.2010.5823.

21.Idier L, Untas A, Koleck M, Chauveau P, Rascle N. Assess-
ment and effects of therapeutic patient education for
patients in hemodialysis: A systematic review. Int ] Nurs
Stud 2011; 48(12): 1570-1586. https://doi.org/10.1016/j.
ijnurstu.2011.08.006.

22. Labriola L, Jadoul M. Sailing between scylla and charybdis:
The high serum K-low dialysate K quandary. Semin Dial
2014; 27(5): 463-471. https://doi.org/10.1111/sdi.12252.

23. Noori N, Kalantar-Zadeh K, Kovesdy CP, et al. Dietary
potassium intake and mortality in long-term hemodialysis
patients. Am J of Kidney Dis 2010; 56(2): 338-347. https:
//doi.org/10.1053/j.ajkd.2010.03.022.

24.Baraz S, Mohammadi I, Boroumand B. A comparative
study on the effect of two methods of self-care education
(direct and indirect) on quality of life and physical problems
of hemodialysis patients. Arak Med Univ J 2006; 9(1): 7-22.

25. Kalantar-Zadeh K. Patient education for phosphorus man-
agement in chronic kidney disease. Patient Prefer Adherence
2013; 7: 379-390. https://doi.org/10.2147/PPA.S43486.

26. Johnson JP, Mighten A. A comparison of teaching strate-
gies: Lecture notes combined with structured group discus-
sion versus lecture only. ] Nurs Educ 2005; 44(7): 319-322.
https://doi.org/10.3928/01484834-20050701-06.

27.Baraz S, Parvardeh S, Mohammadi E, Broumand B.
Dietary and fluid compliance: An educational intervention
for patients having haemodialysis. ] Adv Nurs 2010; 66(1):
60-68. https://doi.org/10.1111/j.1365-2648.2009.05142.x.

28.Ebrahimi H, Sadeghi M, Amanpour F, Dagdari A.
Influence of nutritional education on hemodialysis patients’
knowledge and quality of life. Saudi J Kidney Dis Transpl
2016; 27(2): 250-255. https://doi.org/10.4103/1319-
2442.178253.

29.Tsai WC, Yang JY, Luan CC, et al. Additional benefit of
dietitian involvement in dialysis staffs-led diet education on
uncontrolled hyperphosphatemia in hemodialysis patients.
Clin Exp Nephrol 2016; 20(5): 815-821. https://doi
.org/10.1007/s10157-015-1212-1.

30. Ford JC, Pope JF, Hunt AE, Gerald B. The effect of diet
education on the laboratory values and knowledge of hemo-
dialysis patients with hyperphosphatemia. ] Ren Nutr 2004;
14(1): 36-44. https://doi.org/10.1053/j.jrn.2003.09.008.

31.Jahanpeyma P, Makhdoomi K, Sajadi SA. The effect of
nutrition education program on biochemical parameters
among patients with chronic kidney disease undergoing
hemodialysis. ] Crit Care Nurs 2017; 10(3): €12453.

32. Naseri-Salahshour V, Sajadi M, Nikbakht-Nasrabadi A,
Davodabady F, Fournier A. The effect of nutritional edu-
cation program on quality of life and serum electrolytes
in hemodialysis patients: A single-blind randomized con-
trolled trial. Patient Educ Couns 2020; 103(9): 1774-1779.
https://doi.org/10.1016/j.pec.2020.03.021.

33. Garagarza CA, Valente AT, Oliveira TS, Caetano CG.
Effect of personalized nutritional counseling in mainte-
nance hemodialysis patients. Hemodial Int 2015; 19(3):
412-418. https://doi.org/10.1111/hdi.12260.

34. Aghakhani N, Hoseini SL, Kamali K, Vahabzadeh D.
Effects of appropriate nutrition training in small groups on
laboratory parameters in hemodialysis patients from Iran.
Maedica 2017; 12(4): 276-280.

35.Karavetian M, de Vries N, Rizk R, Elzein H. Dietary
educational interventions for management of hyperphos-
phatemia in hemodialysis patients: a systematic review and
meta-analysis. Nutr Rev 2014; 72(7): 471-482. https://doi.
org/10.1111/nure.12115.

36. Karamanidou C, Weinman J, Horne R. Improving hae-
modialysis patients’ understanding of phosphate-binding
medication: a pilot study of a psycho-educational interven-
tion designed to change patients’ perceptions of the problem
and treatment. Br ] Health Psychol 2008; 13(2): 205-214.
https://doi.org/10.1348/135910708X288792.

37.Jo 1Y, Kim WJ, Park HC, Choi HY, Lee JE, Lee SM. Effect
of personalized nutritional counseling on the nutritional
status of hemodialysis patients. Clin Nutr Res 2017; 6(4):
285-295. https://doi.org/10.7762/cnr.2017.6.4.285.

38.PubMed. “Hyperpotassemia and nutrition education”.
https://pubmed.ncbi.nlm.nih.gov/?term=hyperpotassemia+
and+nutrition+education. Accessed January 24, 2021

Correspondence

Mehmet Cavdar

Sivas Cumhuriyet University Central Campus, Faculty of
Health Sciences-Nutrition and Dietetics Department, Sivas,
Turkey

Phone: +90 0346 2191650

Email: mcavdar@cumhuriyet.edu.tr

Habibe ahin

Erciyes University, Faculty of Health Sciences-Nutrition and
Dietetics Department, Kayseri, Turkey

Phone: +90 0352 2076666/28653

Email: habibe@erciyes.edu.tr



