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Abstract

Background: It is important to assess the effectiveness of education sessions conducted to
increase the quality of life of hemodialysis patients, and reduce mortality and complications.

Aim: The study was implemented to evaluate the effect of education given to help hemodialysis
patients to adjust to diet and liquid restrictions on the patients’ weight, blood pressure, fluid states
and laboratory results.

Methods: During the study, every week, two sessions of education were given by the researcher-
nurse regarding diet and fluid restriction to patients who received hemodialysis treatment for a
period of 8 weeks and parameters were evaluated at the end of the education. The study
population consisted of 42 patients who consented to participate in the study between June and
December 2014 at the Dialysis Unit of Selcuk University Faculty of Medicine. The study was
conducted using the pretest-posttest quasi-experimental research design. Patients aged 18 or above
who had been receiving hemodialysis treatment at least for one year, did not have extremity
amputation or plegia. The patients’ blood pressures, heights, weights and bioimpedance were
measured by the researcher-nurse. Average, standard deviation, frequency, number, percentage and
paired t test were used in the evaluation of the data. The patients who received treatment were
given information about the purpose and method of the study and their consents were received.
Results: It was found that 59.5 % of the patients were female, 47.6 % had primary level of
education, 83.2 % were married and 45.2 % were housewives. It was seen that 50 % of the patients
who recetved hemodialysis treatment did not have other chronic diseases, 38.1 % had been
receiving hemodialysis for 0-3 years, 59.5 % knew the amount of fluid they needed to take, 45.2 %
received 1500-2000 liters of fluid, 52,4 % did not urinate. Significant changes were observed in the
patients’ blood pressures before and after the education (systolic p:0,012, diastolic p:0,013) and in
their weight when they received dialysis (p:0,000). On the other hand, as far as laboratory data
were concerned, significant differences were found before and after the education only in sodium
input and output, potassium input and output values, and in extracellular fluid as far as
bioimpedance results were concerned.

Conclusion: It was found that significant results were obtained in some parameters as a
consequence of the education given to the patients. Given that the best control in long
hemodialysis treatments is a decrease in fluid load, patients should definitely be given education
emphasizing the importance of diet and fluid restriction. It can be suggested education sessions
can be given for longer periods to obtain more significant results.
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Introduction

The most frequently applied therapy type is hemodialysis in patients having End Stage
Renal Failure. Dialysis therapy recovers uremic symptoms partially but dietary restrictions,
obligation to go to dialysis center and situations like hypervolemia and anemia result in great
changes in daily life of patients (Rebollo Rubio, Morales-Asencio, Pons-Raventos, & Mansilla-
Francisco, 2015:92-93; Li, Jiang, & Lin, 2014:212; Ovayolu, Ugan, Pehlivan, & Yildizgordi,
2007:95). Successful hemodialysis therapy includes fluid restrictions, dietary rules, following drug
prescriptions and regularly undergoing hemodialysis for patients. In this therapy method, fluid
intake is restricted, daily fluid intakes of patients may be limited by 500-1000 ml when necessary,
sodium, potassium (K) and protein intakes are restricted in dietary suggestions (Denhaerynck, et
al., 2007:227). Inconsistency in fluid and food intake of patients increases mortality by causing
development of malnutrition and impairment of fluid- electrolyte balance (Onofriescu, et al.
2014:112). Fluid and diet planned for patients undergoing hemodialysis must be prepared
specifically for the patient by considering clinic symptoms, biochemical values and bio-impedance
values. Nurses are in a significant position in bringing behavioral dimension to patients in
improvement of clinical results in these important parameters (Denhaerynck, et al. 2007:231).
Nurses should increase self-management of patients to improve the adaptation process rather
than technical care to improve perceptions and life values in patients undergoing hemodialysis
(Li, Jiang, & Lin, 2014; Lin, Han & Pan, 2015:2-3).

Professional hemodialysis nursery should aim to provide holistic care to patients in order
to attain a better hemodialysis result. However, because the provided care is task oriented,
deficiencies occur in the cares required to be managed by patients. Education must be performed
accurately and repeatedly to leave the patients and their relatives alone to cope with the
hemodialysis which is a long journey (Lin, Han & Pan, 2015:2-3), and evaluation of repeated
educations becomes more crucial (Wong, Chow & Chan, 2010:276). The importance of
compliance to accurate diet and fluid restrictions must be explained to patients and this role must
continue as long as the treatment of the disease. The study was conducted in order to evaluate
the effect of education which was given to the patients undergoing hemodialysis for eight weeks
in order to enable them to adapt to diet and fluid restrictions, on their weights, blood pressure,
and fluid situations.

Material and Method
Study design and participants
The study was conducted as quasi-experimental in pretest-protest design. Education
intended to diet and fluid restrictions for 8 weeks twice per week were given to patients
undergoing hemodialysis by researcher dialysis nurse. The population of the study consisted of
the patients taking treatment at the Dialysis Unit of Selcuk Medical Faculty between June 2014
and December 2014.
42 patients who accepted to participate in the study were taken in the scope of the study.
In the content of the education; education were given by using Manual of Nutrition in Dialysis
Patients prepared by Turkish Kidney Foundation and Turkish Society of Nephrology.
Consumption of nutrients containing water, salt, potassium, calcium, phosphorus and iron was
emphasized in the content of the education.
Inclusion Criteria of the study;
e Being voluntary to participate in the study
e Being 18 years and over
e Undergoing dialysis treatment for at least 1 year
e Having no psychiatric disorder to prevent communication
e Having no extremity amputation, not being hemiplegic, paraplegic (for the reason of bio-
impedance).
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Data Collection Tools

Descriptive Information Form, Laboratory and bio- impedance results and mercury
sphygmomanometer were used in collection of the study data. The questionnaire was prepared in
relation with personal characteristics of patients, their hemodialysis and disease related properties,
quantity of fluid/ urine, dietary and eating habits and there were 34 questions in total. Blood
pressures of the patients were measured by the same research nurse via a standard mercury
sphygmomanometer. The questionnaire was formed by considering values required in the clinical
routine for laboratory analysis (sodium, potassium, urea, creatinine, calcium, phosphorus, glucose,
protein, albumin) and any additional demand was made. Because the bio-impedance device giving
information on personal fluid and nutrition situation provides an easy, reliable and objective
evaluation opportunity in the study, the Bodystat Quadscan 4000 device was used to evaluate the
efficiency of the education. Similarly, height and weight values of the patients were measured by the
research nurse.

Data Collection

The data were collected by performing face-to-face interviews, which lasted approximately
20 minutes between hemodialysis sessions, with patients. Firstly, the questionnaire entitled Before
Education was performed to the patients. Monthly blood values were taken from patients before
education, the bio-impedance being a noninvasive method was performed in order to calculate fluid
index and the education were started. Educations were repeated through face-to-face interviews to
each patient for 8 weeks on semi-weekly basis. The questionnaire was performed After Education,
blood analysis was evaluated accordingly, and bio-impedance device was used. After data on age,
weight and height of patients were entered by the research nurse, measurements were completed in
averagely 5 minutes.

Ethical Considerations

Prior to the study, we obtained a written permission by the Ethical Committee and the
written consent of the host institution. Assistance was taken from clinic physicians in interpretation
of bio-impedance results.

Data analysis

The data were analyzed using the Statistical Package for the Social Sciences (SPSS version
20.00). Patients’ baseline characteristics of the included patients were summarized using descriptive
statistics. Data are presented as numbers, percentages, means, and standard deviations. The mean
values of number of steps and other continuous variables at baseline and at the end of 2 months
were compared by using paired t-test. A p-value < 0.05 (two-sided) was considered statistically
significant.

Results

The results of the study which examining the effect of diet and fluid education given to
dialysis patients on several parameters were below mentioned. It was found that 59.5% of the
patients were women, educational level of 47.6% of the patients was primary school, 83.3% were
married, and 45.2% were housewives (Table 1).

Table 1. Baseline characteristics of participants (n=42)

Socio-Demographic Characteristics Number | (%)
Age (xxsd) 57,52112,47
Gender

Woman 25 59,5
Male 17 40,5
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Education Level

Illiterate 7 16,7
Literate 3 7,1

Primary school 20 47,6
Middle school 2 48

University High School and above 10 238
Marital status

Matried 35 83,3
Single/widowed 7 16,7
Working status

Housewife 19 452
Working 14 33,4
Retired 9 214
Toplam 42 100

It was found that 50% of the patients undergoing hemodialysis did not have any other
chronic disease, 38.1% underwent hemodialysis for 1 to 3 years, 59.5% knew the fluid quantity they
should take and 45.2% took 1500 to 2000 liter of fluid, and 52.4% of the patients did not have
urination (Table 2).

Table 2. Disease-related characteristics of patients

Disease-Related Characteristics |  Number | (%)
Status of chronic disease

No 21 50,0
Hypertension 8 19,0
Diabetes 6 14,3
Diabetest+hypertension 7 16,7
Time of Starting to Hemodialysis therapy

0-3 year 16 38,1
4-6 year 7 16,7
7-9 year 9 214
10-12 year and above 10 238
Status of knowing fluid quantity to be taken between two dialysis sessions

Yes 25 59,5
No 17 40,5
Fluid intake quantity between two dialysis sessions

500-1500 13 31,0
1500-2000 19 452
2500 and above 10 238
Status of knowing the significance of fluid restriction

Very important 16 38,1
Important 19 452
Somewhat important 5 11,9
Insignificant 2 4.8
Status of knowing the influence of fluid quantity on tension

Yes 17 40,5
No 16 38,1
Do not know 9 21,4
Status of ability to urinate

Yes 20 47,6
No 22 524
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It was found that 11.9% of the patients were smokers and did not consume alcohol. It was
found that 97.6% of the patients were taking their medication regularly. Significant change was
found in blood pressure values of the patients before and after education (systolic p:0.012, diastolic
p:0.013) and in their weights during entering to dialysis (p:0.000). Before and after the education,
significant differences were found only in sodium and potassium values obtained before and after

dialysis in laboratory data (Table 3).

Table 3. Blood pressures and blood values of the patients before and after education

Before After Test
education education

Predialysis average systolic blood 123,88+18,84 116,76£18,28 | t: 2,623 p:0,012
pressures (mmHg)

Predialysis average diastolic blood 74,17+12,19 70,26+11,43 | t: 2,608 p:0,013
pressures (mmHg)

Predialysis weight (kg) 72,20%+12,99 71,38+13,08 | 3,904 p:0,000
Hemoglobin value (g/dL) 11,57£1,31 11,86+1,24 t-1,434  p:0,154
Hemaotoctit value (%) 36,06£4,40 36,4514,19 t:-0,554  p:0,583
Pre sodium (mEq/L) 137,94+2,67 135,90£2,99 | £4,399 p:0,000
Post sodium (mEq/L) 139,10£0,99 137,301,499 | 4,630 p:0,001
Pre potassium (mEq/L) 5,61£0,82 5,04%0,79 4,110  p:0,000
Post potassium (mEq/L) 3,73+0,41 3,34+0,35 t:5,968  p:0,000
Pre urea 117,66£27,79 119,40+3234 | ©-331  p:0,742
Post urea 32,11%£10,55 32,76£19,17 | ©-,234  p:0,816
Pre creatinine (mg/dL) 8,3212.69 8,5012,92 t-,517  p:0,608
Post creatinine (mg/dL) 2,8811,37 2,6311,14 1,533 p:0,133
Pre calcium (mg/dL) 8,60£1,00 8,81£0,72 t-1,45  p:0,153
Post calcium (mg/dL) 8,88+0,58 8,9610,65 t-,530  p:0,612
Phosphorus (mg/dL) 5,90%1,67 531%£1,25 1,926 p:0,061
Glucose (mg/dL) 116,531+67,34 109,41+£5391 | 0,933  p:0,357
Potassium 6,89%0,68 6,81£0,60 1,085 p:0,284
Albumin (g/dL) 3,9240,38 3,91%0,33 t:0,213  p:0,379

When bio-impedance values of the patients before and after education were examined, it was found
that there was significance only in intercellular fluid value (ECW) (Table 4).

Table 4. Bio-impedance values of the patients before and after treatment

Before education | After education Test
FA 5,07+1,74 5,6213,08 t: -1,025 p: 0,312
ILNESS Marker 1,381+2,82 3,33+10,79 t: -1,126 p: 0,268
FEMI 17,87%2,64 18,09+2.42 t: -1,178 p: 0,247
TBW 37,8316,47 38,5617,73 t: -0,717 p: 0,478
ECW 17,95%£5,31 16,26+2,25 t: 2,075 p: 0,045
ECW% 24 8116,85 23561293 t: 1,181 p: 0,246
ICW 19,76%6,12 20,5214.23 t: -0,929 p:0,359

FA: phase angle, FFMI: lean mass index, TBW: total body water, ECW: extracellular volume ICW:
intracellular volume
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Discussion

Diet and fluid program applied in patients with chronic renal failure undergoing dialysis
plays a crucial role in treatment. Although the patients express that they get bored from making
diet continuously and from not having fluid intake rights (Boothby & Salmon, 2013;84-93). It is
reported that the average weight control of patients who can make their self-management in diet
and fluid control is better and they get long-term benefits (Tsay, 2003:370). It was found in the
study conducted by us for the purpose to evaluate the efficiency of the education that significant
changes occurred in initial weights of patients after education (p:0,000). It was found in a study
examining the effect of the education given to patients undergoing hemodialysis on weight gain
that a significant decrease occurred in initial weight means of patients after education (Kurt, et al.,
2012:40-43). Repeated education was given in order to enhance dietary adaptation in an
experimental study conducted by using learning model of bandura, it was found that at the end of
six months the weight gain in the trained group decreased compared to the untrained group
(Tsay, 2003:370).

Blood pressure, urine amount and weight gain between two dialysis sessions are reliable
clinical symptoms in adjustment of fluid intake (Yilmaz, et al., 2014:270-272) but this may cause
misinterpretation sometimes. Therefore, it can be useful to use bio-impedance devices giving
information about intracellular, extracellular and total body fluids, ensuring more reliable, fast and
objective evaluation and having advantage as being non-invasive (Kotanko, Levin & Zhu
2008:808-809; Hiir, et al., 2011:2306). Although there are numerous causes of hypertension being
one of the undesirable clinical results in patients with end-stage renal failure, one of the
prominent causes in dialysis patients is fluid loading (D'Amico & Locatelli, 2002; Tekge, Aktas &
Kirsat 2012:178; Yilmaz, et al., 2014:270-272). In the present study, a significant difference was
found in systolic and diastolic blood pressure before and after education. In a study where blood
pressure was evaluated with regard to salt restrictions, it was observed that the average systolic
blood pressure during dialysis were significant compared to those determined before the
education but that no significant change occurred between average diastolic blood pressures
during dialysis before and after education (Kurt, et al., 2012:40-43), in 2-month study of Barnett
that education did not make any effect on blood pressure (Barnett, Li Yoong, Pinikahana & Si-
Yen, 2008:303). It was indicated in the literature that the best blood pressure control in long
hemodialysis therapy is the dectease in fluid load (Chatra, ve ark., 1999; D'Amico & Locatelli,
2002:8, Aktas & Kiirsat, 2012:177-180; Yilmaz et al., 2014:270-272). In the present study, it was
found that the education given on salt and fluid control was effective in ensuring blood pressure
control and the significant difference arising in extracellular volume values supported these
results. Follow-up of the patients after the education given by doctors and nurses, and evaluation
of the results have a crucial importance in patient follow-up.

The accepted blood K levels in patients undergoing hemodialysis were in the range of 3.5-
5.5 mEq/L. When the effect of the education on the blood values was evaluated in the present
study, it was found that there was significance only in sodium and potassium values obtained before
and after dialysis. Although the potassium values were close to these limits in the present study, it
was detected that the values decreased in respect to education status and dialysis exit status. In a
systematic study in which hemodialysis inconsistency was evaluated, it was noted that the status of
inconsistency to potassium varied from 2% to 39% (Denhaerynck, et al., 2007: 227). In the study
conducted by Yontem and Odabas; the K values of the patients were found as 5.03mEq/L before
dialysis and 3.68 mEq/L after dialysis. In addition to the studies revealing that there was no
significant difference between K values before and after hemodialysis and between groups, there
are also studies indicating that potassium levels of patients who could maintain control in their diet
are lower and that they take lower quantity of fluid between two dialysis sessions (Zrinyi, et al.,
2003:1871; Cinar ve ark. 2005). These results revealing high values of K showed that the expected
K values before dialysis decreased when patients abide with their regular diet and completion and
keeping longer of duration of dialysis is efficient in cleaning values obtained after dialysis.
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When sodium values of the patients were examined in the study, it was found that a
significant change occurred in sodium values before and after dialysis following the education and a
significant decrease occurred in extracellular volume. The literature on the controlling of blood
pressure in patients undergoing hemodialysis through diet containing low amount of sodium is
clear (Tekce, Aktas & Kiirsat, 2012:180). The increase in sodium results in an increase in blood
pressure by causing an increase in extracellular volume (Wilson, Shah & Nissenson 2000:262).
Thus, keeping the extracellular volume within normal limits is important for the blood pressure
balance. Significance of sodium values of the patients can be explained by fact that patients
undergoing dialysis became sensitive due to continuous reminder related to salt restriction. In a
study in which the effect of diet education on laboratory results was evaluated and pretest-posttest
information test was applied; educations of 20 to 30 minutes per month were given to the patients,
its effect on serum calcium and phosphorus levels was examined and it was found at the end of the
study that the knowledge level of the trained group was higher compared to untrained group and
serum phosphorus and calcium levels decreased significantly at the end of 6 months (Ford, Pope,
Hunt & Gerald, 2004:42-43). The data were within these limits in the study, but the failure of
determining significance may be explained by shortness of the duration of education.

The fact that serum albumin value was lower than 4 g/dL and that serum creatinine and
urea levels were low in patients without residual, are evaluated as late indication of malnutrition in
patients undergoing dialysis (Oguzhan & Utas 2009:26), also lower albumin values before
hemodialysis can arise depending on hypervolemia in patients. It was indicated by the Turkish
Society of Nephrology that serum albumin level was between 3.5-4 gr/dl in 50.1% of totally 39171
HD patients in the period between 1996 and 2008. Additionally, it was found in the study that
albumin value in patients was close to 4, no difference was found between albumin value and
education efficiency. In a study in which diet control for 12 months was provided; when the
patients with albumin level below 3.7 g/dL were compared with control group, it was found that
serum albumin levels of patients increased. In the results of the study, albumin levels of patients
were observed in normal range compared to CRF patients, it was thought that it stemmed from
taking care to food stuff containing protein and the fact that no significant results were obtained
before and after education was explained by requirement of longer term follow-up for change in
albumin level.

It was found in the study that phosphorus values decreased but no significant difference
was found. In consequence of a study in which the factors affecting the success of phosphorus
binding medications were examined as experimental and by using interview technique, it was stated
that phosphorus levels of patients undergoing hemodialysis should be examined on monthly basis
and education and compliance may help the efficiency of treatment of patients undergoing
hemodialysis (Agus, 2014:337). Phosphorus restriction in patients undergoing dialysis result in an
increase in needs for calcium because of deficiency in vitamin D. Low (<9.0 mg/dl) and high
(>10.0 mg/dl) calcium levels were found to be related to increased mortality (Miller, et al,
2010:409). Educations should be given in consideration of individual differences as calcium use in
patients undergoing dialysis can cause serious hypercalcemia.

Bio-impedance is one of the preferred methods in evaluation of volume status of HD
patients because it is simple and cost-effective. It is known that ECW and ECW% reflect
hypervolemia. Fluid excess may be estimated by obtaining ECW from TBW through bio-
impedance (Kotanko, et al., 2008:808-809). Significance was found only in ECW in the study. Bio-
impedance results are important to evaluate the volume status of the patients and to plan nursing
interventions accordingly. Lack of adequate changes in results made us think that this because the
evaluation was made in a short period like 8 weeks, the education levels of patients were low, they
were not conscious about the given education, they forgot the education or could not put it into
practice. Hemodialysis nurses being in continuous contact with this patient group have important
duties and responsibilities.
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Conclusions
Significant differences were found in the following values before and after education in the study;

e values of blood pressure (systolic p:0.012, diastolic p:0.013)
weight during undergoing dialysis (p:0.000)

e values of sodium and potassium before and after dialysis

e ECW value.
In line with these results; it can be suggested that nurses detect deficiencies in diet practices of
the patients in order to facilitate diet compliance in patients undergoing hemodialysis, provide
diet education regularly and these parameters which can be continuously changeable are followed
up. Bio-impedance results are important to evaluate the volume status of the patients and to plan
nursing interventions accordingly.

Limitations of the Study: The limitation of the study was the relatively small sample, which
consisted of individuals who attended Dialysis Unit of Selcuk Medical Faculty Hospital. For this
reason, these findings cannot be generalized to the broader community based on this study alone.

Acknowledgement: We would like to thank Associate Professor Gilperi Celik who supported
the study.
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