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Abstract

Chronic Kidney Disease (CKD) is defined as the inability of the kidneys to perform its function
in filtering the blood, and it develops gradually over an extended period. The continuous change
in the health status of a CKD patient requires a coherent change in the nutritional needs through
individualized diet plan. Haemodialysis (HD) is a type of dialysis that is done to clean the blood
among patients with renal failure. Food consumption during HD and between HD sessions
affects the treatment and how the patient feels. Proper diet will help in reducing the waste build-
up in the blood. In Palestine, only few studies addressed the nutritional status of HD patients
which indicated that most HD patients had mild to moderate malnutrition and that there is a
need for a nutrition intervention program for Palestinian HD patients in clinical settings. This
intervention study is the first study intended to examine whether implementing a dietary
intervention in terms of providing diet plans for HD patients in Palestine Medical Complex
(PMC) affect the micronutrient intake and levels of selected biochemical variables among these
patients through the modulation of protein intake, adequacy of caloric intake, control of sodium,
potassium, and phosphorus intake personalized to the nutrient requirements of each case. The
study included a sample of 49 male and female End Stage Renal Disease (ESRD) patients aged
18 years and above who are admitted to nephrology department at PMC in Ramallah and are on
regular HD schedule for a minimum of six months. Medical data, biomedical data, dietary
information, anthropometric measurements, three 24-hour recalls, and the Subjective Global
Assessment (SGA) were collected, and personalized diet plans were developed. The collected
data was documented and analysed using SPSS version 23, and both descriptive and inferential
statistics were conducted. The main limitation of this study is that it is single centred with a
small sample size.

Results of the 24-h recall data comparison of phosphorus, potassium, and sodium intake before
and after intervention showed that the mean phosphorus, potassium, and sodium dietary intake
decreased post intervention with a mean decrease of 166.6mg (P=0.002), 474mg (P<0.001),
and 271.1mg (P= 0.033), respectively. Results of the biochemical data showed an increase in
mean serum phosphorus increased post intervention with a mean increase of 0.4mg (P= 0.033).
Serum potassium and sodium levels, however, decreased after implementing the intervention

with a mean decrease of 0.2mg (P= 0.165) and1.4mg (P=0.079), respectively.

Xl



These results show the significant effectiveness of this intervention study on the dietary intake
of HD patients, where the intake has significantly decreased for all three nutrients post
intervention. Moreover, serum potassium and sodium levels decreased post intervention, but

were not significant indicating the need for more time of intervention implementation.
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Chapter 1: Introduction

1.1 Introduction
Nutrition intervention is essential in the management of ESRD and in preventing health

complications that are shown to be associated with the disease. Careful nutrition monitoring of
HD patients through providing a diet plan based on the personalized needs of the patient’s macro
and micronutrient requirements is essential. Proper diet will help in reducing the waste build-up
and extra fluid in the blood.

Serum phosphorus, potassium, and sodium levels are essential in the management of ESRD and
the dietary intake of these patients in terms of phosphorus, potassium, and sodium is essential
(Mitraetal., 2020). Asthe first of its kind in Palestine, a nutrition intervention was implemented
in this study to improve the medical and nutritional status of HD patients at PMC as one of the
main HD units in the West Bank. If the program showed to provide positive result, it will be

developed to a national nutrition intervention system targeting Palestinian HD patients.

1.2 Problem statement
Nutrition intervention has a key role in both the management of CKD and in preventing health

complications that are shown to be associated with the disease. Managing the nutritional status
of a kidney disease patient requires detailed assessment of the nutritional requirements of the
patient and a precise nutrition intervention plan. To prepare the intervention plan, the macro and
micronutrients that are associated with the nutrition status of these patients should be
considered. This implies the essential need for careful nutrition monitoring of the patients
through providing a diet plan based on the personalized needs of the patient’s macro and
micronutrient requirements (Kramer et al., 2018). Food consumption during HD and between

HD sessions affects the treatment and how the patient feels. Proper diet will help in reducing



the waste build-up and extra fluid in the blood. Malnutrition is common among HD patients and
a nutrition intervention should be implemented to manage this issue (Ghorbani et al., 2020).
Although many ESRD patients on HD in Palestine suffer from malnutrition (Omari et al., 2019)
(Rezeqetal., 2018), according to our knowledge, most of them do not receive Medical Nutrition
Therapy (MNT). According to the researcher of this study, this might be due to several reasons,
including, but not limited to, the limited current role of dietitians in clinical settings, low number
of dietitians per beds in Palestinian hospitals, low or non-exploited knowledge regarding the
role of MNT in disease management for patients with CKD, and the low knowledge about the
benefit of MNT among the patients themselves.

The above-mentioned gap in implementing MNT among Palestinian HD patients, in addition to
the benefit of dietary intervention on the health of these patients, provides a strong baseline for
the need to implement this intervention study among Palestinian HD patients to assess the effect

of implementing personalized dietary intervention on HD patient’s intake and lab tests.

1.3 Study justification
Nutritional imbalances are very common among HD patients, which makes nutritional
intervention essential (Yang & He, 2020) to prevent malnutrition indicated by protein energy
wasting and nutrient deficiencies. Poor intestinal absorption, inflammation, nutritional
restriction, and lower dietary intake all affect the nutritional status of CKD patients (lorember,
2018). Nutrition intervention for ESRD patients on HD is also important since Protein Energy
Malnutrition (PEM) among CKD patients on HD is an independent predictor of morbidity and
mortality with a prevalence of 75 percent (Beer et al., 2018). Previous research showed a
significant positive impact of nutrition intervention that provides adequate protein and energy

for HD patients who have PEM (Abdalla et al., 2016).



In Palestine, few studies addressed the nutritional status of HD patients, and none conducted a
nutrition intervention study on HD patients providing individualized diet plans. A study
conducted by Sweileh et al. (2018) assessed malnutrition among HD patients using the Seven-
Point Subjective Global Assessment (7-point SGA) and indicated that 52.8% of the study
participants were well-nourished, 47.2% were mildly-to-moderately malnourished, and none of
them was severely malnourished (Rezeq et al., 2018). A study by Omari et al. (2019) indicated
that 65% of study participants had moderate malnutrition, 34% had mild malnutrition, and 1%

had severe malnutrition (Omari et al., 2019).

Up to our knowledge, no nutrition intervention studies were conducted in Palestine among HD
patients to assess the effect of the intervention on patients’ health status in terms of providing
individualized diet plans. This was the first intervention study addressing this issue nationally.
This forms a strong base for the need to implement this study in Palestinian clinical settings to
address the essential role of implementing nutritional therapy in the treatment plan for ESRD
patients on HD and the need for educating these patients on the role of proper and individualized

nutrition therapy to manage micronutrient levels and malnutrition among HD patients.

As the first of its kind in Palestine, a nutrition intervention was implemented in this study to
improve the medical and nutritional status of HD patients at PMC as one of the main HD units
in the West Bank. If the program showed to provide positive result, it will be developed to a

national nutrition intervention system targeting Palestinian HD patients

1.4 Study Objectives
1.4.1 Main Study Objective

To develop and validate a nutrition intervention plan for managing the nutrient intake of HD

patients through the modulation of protein, caloric, sodium, potassium, and phosphorus intake



personalized to the nutrient requirements of each case and assess the effectiveness of the

intervention based on the patients’ dietary intake and serum levels of selected biomarkers.
1.4.2 Specific Objectives

1. To develop an individualized dietary plan for each HD patient according to the HD macro

and micronutrient dietary recommendation using a Food Composition Table.

2. To assess the changes in the caloric, protein, potassium, phosphorus, and sodium intake of

HD patients pre- and post intervention.

3. To assess the changes in the serum phosphorus, potassium, and sodium levels of HD patients

pre- and post intervention.
4. To evaluate the degree of malnutritionn among HD patients’ pre- intervention.

5. To assess the patients’ self-health rating, their interest in the relationship between health and

nutrition, willingness to make dietary changes, and reading food labels.

1.5 Study research Question
Will implementing a dietary intervention for HD patients at the PMC affect the biomedical

parameters and nutrient intake among these patients?

1.6 Context
CKD is among the ten most prevalent chronic diseases in Palestine. In 2017, about 1216 patients
in the West Bank were diagnosed with ESRD and required HD (Omari et al., 2019). The need
for HD is increasing noticeably in Palestine as in 2014 only, 687 patients needed HD. The
number of centres providing HD services are under-staffed and thus it’s expected that HD
patients in Palestine are possibly not getting enough nutrition assessment or education (Omari
et al., 2019). According to the MOH, 277,102 HD sessions took place in 2018, where 2,071

patients received HD on a regular basis (Ministry of Health, 2018). Regionally, there are 11



kidney dialysis units in the MOH hospitals, 1 unit in An -Najah National University hospital,

and 5 units in Gaza Strip, with a total of 365 machines (Ministry of Health, 2018).

The study was conducted at PMC because HD is commonly done at a clinical setting, mainly
hospitals. This hospital is one of the hospitals operating under the MOH and one of the main
hospitals in Ramallah and al-Bireh governorate that serves HD patients living in the governorate
in addition to patients coming from other areas. It was decided to conduct the nutrition
assessment and intervention on the same day that the patient visits the hospital for his/her HD
session to ensure consistent follow up and participation. The study was conducted at PMC as it
has a HD section and would be conducted in the future in more HD units in Palestine if shown
to be effective. The chosen age group is 18 years and above as the study will only be done on

adults undergoing HD.

1.7 Operational definitions

1.7.1 ESRD
The term refers to kidney failure and it is the 5™ and last stage of CKD. Either kidney

transplant or dialysis should be provided for patients with ESRD to survive as ESRD is
irreversible and fatal if no treatment was provided (American Kidney Fund, n.d.-a). CKD is
categorized as ESRD or stage 5 CKD when the GFR is <15 mL/min/1.73 m? (Yang & He,

2020).

1.7.2 Haemodialysis
A technique in which a dialysis machine and a dialyzer are used to clean the blood and a

minor surgery is usually done to allow the blood to enter the dialyzer. It is used when the
kidneys are not able to sufficiently remove wastes and fluid from the blood. Patients use
dialysis when 10 to 15 percent of the kidney function is remaining (National Kidney

Foundation, 2015).



1.7.3 Dietary intervention
Dietary interventions are any type of nutrition advice, education, or diet plan provided for the

patient or client personalized according to their needs with an intention to treat and/or enhance

their nutrition status (Academy of Nutrition and Dietitics, 2018).

1.7.4 Subjective Global Assessment
A tool used to identify malnutrition by taking details of recent food intake, changes in weight,

gastrointestinal symptoms, and a clinical assessment. SGA has been validated in a variety of
patient settings and is considered the gold standard for identifying malnutrition (Canadian

Malnutrition Task Force, n.d.).

1.7.5 Food composition table
A FCT includes energy and detailed macro and micronutrients composition for selected types

of foods and meals (Medical Research Council, n.d.).



Chapter 2: Literature review

2.1 Literature Review

2.1.1 Definition
Chronic Kidney Disease (CKD) is defined as the inability of the kidneys to perform its function

in filtering the blood, and it develops gradually over an extended period (NIDDK, 2022). CKD
has several levels depending on how severely the kidneys are damaged. To determine the
severity of the damage, the estimated glomerular filtration rate (eGFR) is measured based on
serum creatinine levels, and the stages of CKD are categorized depending on the eGFR results
(Kramer et al., 2018). For instance, CKD is categorized as stages 1 and 2 when eGFR is >60
mL/min/1.73 m? along an increase in urine albumin excretion and is classified as stages 3 and 4
when eGFR is between 59 and 15 mL/min/1.73 m?. Stage 5 takes place when eGFR is <15
mL/min/ 1.73 m? or when kidney replacement therapy is required (Kramer et al., 2018).

Several health complications are associated with CKD, which emphasizes the importance of
early intervention in the treatment to prevent other health complications from taking place.
These complications include bone disease, anaemia, cardiovascular disease, gout, (NIDDK,
2022), kidney replacement therapy, mortality, and low quality of life (Bello et al.,
2017). Comprehensive knowledge of the complications associated with CKD can improve the

diagnosis, prevention, and management of the disease (Bello et al., 2017).

According to the American kidney fund and Mayo clinic the risk factors for CKD are diabetes,
high blood pressure, family history of kidney disease, age, and ethnicity (American Kidney
Fund, n.d.-b) (Mayo Clinic, n.d.). Mayo clinic considers additional risks for CKD including
obesity, smoking and cardiovascular diseases. In addition to the above-mentioned risk factors,

dietary intake is considered a modifiable risk factor for CKD (Asghari et al., 2018).
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2.1.2 Associated diseases
In a cohort study carried among HD patients from 2013 to 2018 among 117 patients, the main

cause of CKD among these patients was lupus nephropathy, followed by diabetes, and
hypertension, respectively (Ramos et al., 2021).

High and low blood pressure, anemia, pericarditis, and bone disorder, are common
complications among HD patients (Mayo Clinc, n.d.). Research has shown that although a high
percentage of HD patients have diabetes, hypoglycaemia is also prevalent among these patients,
whom are usually provided with similar dietary limitations as nondiabetic HD patients. It is
suggested to aim for a 7%-9% haemoglobin Alc, and to avoid a Alc less than 6% as it is linked
to uraemia and a suboptimal nutritional status. Glycaemic restrictions should be limited among
patients with less than 7% Alc, and carefully studied for patients with higher Alc levels

ensuring at least 35kcal/kg/d (Kalantar-Zadeh et al., 2015).

These results are close to published literature in Palestine were 33.64% of HD patients had both
diabetes and hypertension, 55.46% had hypertension and 39.55% had diabetes (Naalweh et al.,
2017). Another study reported 61.3% of HD having hypertension, 48.1% having diabetes, and
43.4% having both diabetes and hypertension (Rezeq et al., 2018). DM, previous CVD, and
higher HbA1C have been shown to be linked to significantly higher mortality rates among HD

patients and higher risk for CVD events (Ma & Zhao, 2017).

2.1.3 Nutrition management
Nutrition intervention is essential for patients with CKD on many levels; to control health risks,

prevent complications, avoid accumulation of toxins, and maintain a controlled nutritional
status. The dietary intervention needs to be personalized according to the medical needs of the

patient and his/her food preferences (Anderson et al., 2016) . Nutrition management for patients



with early stages of CKD is one of the essential factors to delay the progression of
CKD. Maintaining healthy weight will decrease risk factors for developing CKD such as type
Il diabetes and hypertension. Controlling macro and micronutrients intake will slow disease
progression once it's present. General nutrition guidelines are not enough for patients with CKD,
due to the disease complexity and the presence of several health risks if not done professionally
depending on the individualized needs of patients. Medical nutrition therapy (MNT) that is done
by a registered dietitian nutritionist (RDN) is the most efficient and valuable approach as it will
not only provide general counselling, but an intensive ongoing MNT that includes nutrition
assessment/reassessment, nutrition diagnosis, nutrition intervention, and nutrition monitoring
and evaluation (Kramer et al., 2018). Moreover, MNT will enhance medical results and is
thought to decrease medical expenses (Kramer et al., 2018). In the US most adults with CKD
have not received individualized MNT (Kramer et al., 2018), the same is the case in Palestine.

An intervention study indicated a positive impact of personalized nutrition interventions on
patient health status (Hendriks et al., 2019). A systematic review and meta-analysis were
conducted to assess the effect of dietary educational interventions for the management of
hyperphosphatemia among HD patients where the educational sessions took place from 1-6
months found that using of self evaluation, individualized counselling, high-intensity education,
and long duration of interventions are effective in managing hyperphosphatemia (Karavetian et

al., 2014).

2.1.4 Epidemiology of CKD and ESRD
In the United States, CKD affects approximately 15% of the population and it’s expected that

the incidence will increase further as result of the high rates of obesity and the aging in the

US. (Kramer et al., 2018).



In Palestine, 0.8% males and 0.6% females aged 18 and above reported having CKD and
receiving treatment in 2010. Among the elderly population aged 60 years and above, 2.8% males
and 2.5% females reported having chronic kidney disease in the same year (Central Bureau of
Statistics, 2013). In 2017, about 1216 patients in the West Bank were diagnosed with End Stage
Renal Disease and required HD. The need for HD is increasing noticeably in Palestine as in
2014 only, 687 patients needed HD. The number of centres providing HD services are generally
under-staffed in all areas and thus it’s expected that HD patients in Palestine are possibly not
getting enough nutrition assessment or education (Omari et al., 2019). A cross sectional study
was done in 2010 at all dialysis units in the West Bank, the prevalence of ESRD patients on
dialysis was 240.3 PMP, with the highest prevalence in Jericho city. About 62.3% patients lived
in villages, 28.8% in cities, and 8.9% in refugee camps. Moreover, 45% of these patients were
between 45 and 64 years. Among these patients, 22.5% were diabetic, 11.1% were hypertensive,
and 10.6% had both diabetes and hypertension (Khader et al., 2013).

In Palestine, few studies addressed the nutritional status of HD patients, and none conducted a
nutrition intervention study on HD patients. A study conducted by Sweileh et al. (2018) assessed
malnutrition among HDP using the Seven-Point Subjective Global Assessment (7-point SGA)
and indicated that 52.8% of the study participants were well-nourished, 47.2% were mildly-to-
moderately malnourished, and none of them was severely malnourished (Rezeq et al., 2018). A
study by Omari et al. (2019) used Malnutrition-inflammation scale (MIS), Body Mass Index
(BMI), muscle mass, subcutaneous fat mass, plasma albumin and total iron binding capacity
(TIBC) to assess nutritional status among HDP. It was indicated that 65% of study participants
had moderate malnutrition, 34% had mild malnutrition, and 1% had severe malnutrition (Omari
et al., 2019). A study done at al Shifa hospital in Gaza indicates that most of HDP have

malnutrition and that it’s directly related to morbidity and mortality. 66.7% of participants had
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Hypoalbuminemia, 65% had Low pre-dialysis serum creatinine level, 61.7% had Low serum
cholesterol level, and 46.7% had BMI lower than 23.8 kg/m?) for HD patients (El Belbeisi,
2013). A study by Zidan et al. (2020) indicated inadequate nutrition knowledge score among
patients on HD and insufficient nutritional education. The nutrition knowledge was affected by
the levels of education and age (Souzan Zidan, Manal Badrasawi, Bayan Nimer, Kawther Abu
Sabha, 2019).

Although many ESRD patients on HD in Palestine suffer from malnutrition (Omari et al., 2019)
(Rezeq et al., 2018), the majority of these patients in Palestine do not receive MNT due
to several reasons, including, but not limited to, the limited current role of dietitians in
clinical settings, low number of dietitians per beds in Palestinian hospitals, low or non-
exploited knowledge regarding the role of nutrients in disease management for patients with
CKD (Souzan Zidan, Manal Badrasawi, Bayan Nimer, Kawther Abu Sabha, 2019), and the low
knowledge about the benefit of MNT among the patients themselves.

No nutrition intervention studies were conducted among HD patients in Palestine, this will be
the first intervention study addressing this issue nationally. Internationally, several studies
indicated the effectiveness of nutrition intervention for patients with CKD who were undergoing
dialysis. This forms a strong base for the need to conduct this study among Palestinian HD
patients. To develop the nutrition intervention program, a food composition table (FCT) will be
used to better prepare individualized diet plans for patients, as a FCT is inclusive of both macro

and micronutrient contents of food items and meals.

2.1.5 Protein
Current methods and dietary recommendations for HD patients, including the protein,

phosphorus, potassium, and sodium intake recommendations and practices were evaluated for

their pros and cons for patients undergoing HD. Studies have shown that a high intake of protein,
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which was identified as 1.2 to 1.4 g/kg/d, provides better hospitalization and survival results.
The collected data from this study has shown, however, that more than 50% of HD patients
consume less than 1.0 g/kg/d of dietary protein, which puts the patients at risk of protein-energy
wasting (Kalantar-Zadeh et al., 2015).

Other research papers indicated that high protein intake negatively affects the functions of the
kidney among HD patients reporting data from randomized controlled trials in humans and from
animal models. This negative effect on the health of the kidney is due to the increase in GFR
caused by the increase in both the blood flow to the kidney and the intraglomerular pressure,
especially when associated with an increase in albumin excretion in the urine (Ko, G. J., Obi,
Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Research has shown that decreasing the intake of dietary protein has shown to decrease
proteinuria by 20 to 50 percent as well as decreasing albuminuria levels, which has a beneficial
effect on the function of the kidneys in terms of constricting afferent arterioles. In addition,
renin-angiotensin system (RAAS) inhibition treatment has shown to constrict efferent arterioles,
which also benefit the kidneys function (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh,
2017).

One of the largest controlled trials that studied the effect of decreasing protein intake on the
progression of CKD was the Modification of Diet in Renal Disease study, which has not initially
indicated a certain result of the positive effect of reduced protein intake on the health of the
kidneys due to the short period in which the study was conducted or high prevalence of
polycystic kidney among the study participants. However, further analysis of the results of this
study indicated that reducing daily protein intake by as little as 0.2 g per kg of body weight led
to a decreased decline in GFR, thus decreasing death risk by almost 50 percent (Ko, G. J., Obi,

Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).
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Controlling acidosis remains one the main challenges among CKD patients and is essential for
better management of the disease. Research has shown that reducing protein intake reduced
acidosis and increased bicarbonate levels in the blood. Acidosis is formed by the metabolism of
dietary amino acids that have sulfur, thus limiting protein containing foods decreases acidosis
leading to improvements in both the kidney health and CKD-mineral and bone disorder (Ko, G.
J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Lower intake of energy among patients who followed a low dietary protein intake might be the
reason for the increased risk for protein energy wasting, decreased body weight, fat, in addition
to adverse changes in other anthropometric measurements (Ko, G. J., Obi, Y., Tortorici, A. R.,
& Kalantar-Zadeh, 2017). In another study, participants had the recommended daily mean
energy intake (30 kcal/kg.IBW/d) and didn’t have negative results on their anthropometric
measurements. Moreover, results of a randomized controlled trial suggested that comprehensive
monitoring of stage 3 to 5 CKD patients is a good strategy to avoid malnutrition among patients
following a low dietary protein (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).
Although protein reduction is required for all CKD patients, the amount of the reduction differs
according to the case; less than 1gr per kg of ideal body weight per day is recommended for
stages 1 and 2 without proteinuria, patients with one kidney, and stage 3b old patients with very
gradual disease advancement. A protein intake of 0.6 to 0.8 gr per kg of ideal body weight per
day is recommended for patients with eGFR<45 mg/ml/1.73m2BSA or those with proteinuria.
It is essential to note that protein requirements among HD patients should be higher than among
CKD patients who are not undergoing dialysis, due to the fact that HD accelerates protein
catabolism, leading to protein energy wasting, which might in turn lead to higher rates of
hospitalization and death. It is favourable for the diet plan to be individualized satisfying 1.2 to

1.4 gr of protein per kg of ideal body weight per day.

13



A randomized controlled trial has shown that providing CKD patients with very low dietary
protein with keto-analogs and vitamins postponed starting dialysis and reduced the cost of the
management of the disease (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh,
2017). Moreover, it has been shown that providing CKD patients with low protein diets,
delayed starting dialysis, and provided them with better transition to HD and less sessions per
week (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Decreasing waste accumulation from dietary protein by-products has been shown to treat
uraemia (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Adherence to a low protein intake among patients is challenging. Several factors that play a role
in the adherence to a low protein diet including the knowledge, attitude, and support, good
patient-physician communication, self-monitoring of protein intake, and periodic feedback by
the dietitian, Education with simplified diet approach, individualized nutrition session
considering food preferences, recipe suggestions (Ko, G. J., Obi, Y., Tortorici, A. R., &
Kalantar-Zadeh, 2017). A meta-analysis of 13 randomized controlled trials indicated that dietary
protein restriction is possible, and patients almost met the recommended reduced protein intake
(Ko, G. J.,, Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017). What is considered as good
adherence is the intake within the 20% (either higher or lower) of the recommendation in 80%
of the time, while following the recommended energy intake (30-35 kcal per kg of ideal body
weight per day) (Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Some studies associated the type of dietary protein with the effect on the kidneys’ function,
where red meat was associated with higher risk of ESRD, due to the increased acid load from
the sulfur containing amino-acids and the end products from animal proteins. On the other hand,

a different study indicated that high protein intake was associated with cardiovascular diseases,
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but not with the deterioration of the kidneys’ function (Ko, G. J., Obi, Y., Tortorici, A. R., &

Kalantar-Zadeh, 2017).

2.1.6 Phosphorus
According to literature, normal serum phosphorus is 3 - 4.5 mg/dl, however, several cross-

sectional studies indicated that even individuals without kidney diseases had higher (between
1.6 - 6.2 mg/dl) serum phosphorus levels than the recommended level, which might be due to
several factors including the individual’s diet or other factors regulating the serum phosphorus
levels (Suki & Moore, 2016).

Hyperphosphatemia among HD patients is expected and has been shown to be linked to several
adverse health consequences including hyperparathyroidism and metastatic calcification which
may be factors in morbidity and mortality among HD patients even when adjusting for age, sex,
race, DM, smoking, acquired immunodeficiency syndrome, and/or neoplasm (Block et al.,
1998).

A study conducted among more than 500 HD patients indicated that a high variability in serum
phosphorus levels led to a significantly higher all cause mortality rates and to higher death rates
from cardiovascular diseases. Results also showed that as age and phosphorus variation levels
increase, and haemoglobin and albumin levels decrease, all cause mortality and mortality from
cardiovascular diseases increases. This indicates that the more stable the serum phosphorus
levels are, the lower the risk for all cause and cardiovascular mortality risks (Zhu et al., 2018).
For hemodialysis patients who have been receiving dialysis for at least 1 year, it was concluded
that a large percentage have a serum phosphorus level above 6.5 mg/dL and that this places
them at increased risk of death. This increased risk is independent of PTH. The mechanism(s)

responsible for death is unknown but may be related to an abnormally high Ca x PO4 product.
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Although mechanisms are not clearly established, this study supports the need for vigorous
control of hyperphosphatemia to improve patient survival.

In a study analysing 34 HD patients, an increase in the intake of phosphorus was found to be
associated with an acute increase in serum phosphorus levels, which indicates the importance
of controlling the daily intake of phosphorus, and not only controlling the accumulated dietary
intake of phosphorus over a period of time. The increase in the intake of dietary phosphorus
among participants in this study has also led to an increase in iPTH levels and iIFGF23 (Tsai et
al., 2021).

To control serum phosphorus levels, HD patients are advised to restrict their dietary phosphorus
intake, and cautiously use phosphorus binders. A cross sectional study was conducted to assess
the intake of dietary phosphorus among HD patients and their adherence to prescribed
phosphorus binders. The average phosphorus intake was 15.1 mg/kg/d among the participants
in this study, and low adherence to phosphate-binders was significant among patients with low
dietary phosphorus intake (less than 1000 mg/d). It is important to note, however, that in addition
to dietary phosphorus intake, several other factors regulate serum phosphorus levels including
PTH, vitamin D, fibroblast growth factor 23, through kidneys, bones, and the digestive system
(Tao et al., 2019).

Moreover, serum phosphorus level is affected by bone health; the likelihood of the existence of
bone diseases among CKD patients is high which increases the risk for high serum phosphate
levels, especially among patients consuming high dietary phosphorus and low dietary calcium,
which increase mortality rates among CKD patients. Several strategies are used to maintain
normal serum phosphorus levels including diet, dialysis, and phosphate binders, maintaining

bone health would also help (Suki & Moore, 2016).
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On the same note, a research paper indicated that there is a high rate of nonadherence to
phosphorus binders. Many HD patients forget to take phosphorus binders, while other patients
have reported that they do not adhere to phosphorus binders intentionally. While patients
forgetting to take phosphorus binders had lower normal serum phosphorus levels, those who
intentionally did not adhere to phosphorus binders did not have different (neither lower or
higher) serum phosphorus levels compared to those who adhered. Moreover, patients with
higher knowledge of phosphorus content in their diets did not have a significant association with
either lower or higher serum phosphorus levels. Moreover, most foods do not have phosphorus
content on the food labels, which makes it harder for patients to check phosphorus levels in the
packaged foods that they consume (Joson et al., 2016).

Dietary adherence to phosphorus guidelines has been shown to be lower compared to other
micronutrients related to CKD. It is indicated that increasing HD patients’ knowledge about
phosphorus control through educational sessions is of limited effect, while patient support
groups and patient focused psychoeducational approaches might be of a greater help (Joson et
al., 2016).

To assess the effect of using phosphate counting tables on reducing dietary intake of phosphorus
among HD patients, a study by Bertonsello-Catto et al (2019) was conducted to assess serum
phosphorus levels after two months of receiving education sessions on the process of using
phosphate counting table (Bertonsello-Catto et al., 2019)s. Although the improvement in serum
phosphorus levels wasn't significant among patients who adhered to using the phosphate
counting tables, patients who have not adhered to using the tables have shown to have an
increased serum phosphorus level. This indicates that adherence to using phosphate counting
tables can aid in improving serum phosphorus levels among the studied population (Bertonsello-

Catto et al., 2019).
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Although many high phosphorus foods are also sources of protein, and protein is important to
prevent protein energy malnutrition among HD patients, it is often discussed that reducing
dietary phosphorus will lead to lower dietary protein intake. While phosphorus and protein are
often correlated in foods, it is important to consider that beyond the actual phosphorus content
in food, several factors affect phosphorus intake including phosphate additives, preparation
methods, and phosphorus bioavailability in food items. Moreover, research has shown that for
a known dietary protein and energy intake, phosphorus can range up to 600mg/day. Knowing
this, phosphorus levels can be reduced by reducing phosphate additives intake in processed
foods, eating foods with lower phosphorus bioavailability, and using wet cooking methods (St-
Jules, Woolf, et al., 2016).

A different study indicated that animal based dietary sources of protein are high in phosphorus
and that limiting protein foods high in phosphorus has been shown to decrease serum
phosphorus levels, which plays a role in the reduction of parathyroid hormone and fibroblast
growth factor. Moreover, it has been shown that limiting protein intake reduces oxidative stress
and improves insulin resistance, thus reducing the risk for atherosclerosis among these patients
(Ko, G. J., Obi, Y., Tortorici, A. R., & Kalantar-Zadeh, 2017).

Patients who were provided with a restrictive dietary phosphorus intake of less than 1000 mg/d
had lower survival rates. The study argues that KDIGO recommendations to adjust the
phosphorus intake of HD patients to maintain a normal serum phosphorus level might be
challenging, as limiting dietary phosphorus might lead to lower protein intake and thus
increasing the risk of mortality among HD patients. On the other hand, providing HD patients
with high phosphorus to protein ratio increases mortality rates, which indicates the importance

of providing patients with foods that have lower phosphorus to protein ratios, i.e. from natural
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and organic sources, and limit phosphorus intake from processed sources (Kalantar-Zadeh et al.,

2015).

2.1.7 Potassium
Historically, the main reason for restricting potassium among ESRD patients was to restrict

dietary protein and protein catabolites. Although restricting dietary potassium is still prescribed
to HD patients, most of these patients consume less than the maximum limit of 3000 mg of
potassium per day (St-Jules, Goldfarb, et al., 2016).

High potassium intake increases death risks among HD patients, even when adjusting for other
factors that might also increase mortality rates (Kalantar-Zadeh et al., 2015). Research has
shown that high dietary potassium intake among HD patients lead to high serum potassium
levels. Moreover, higher dietary intake of potassium is associated with higher mortality,
regardless of the serum potassium level. Higher dietary potassium intake has been linked to
higher protein, phosphorus, and energy intake. When providing a dietary plan that restricts
potassium, it is important to note that foods that are high in potassium are important for heart
health. To incorporate heart healthy foods in the diets of HD patients, they should be advised to
choose foods with potassium but are heart healthy over choosing food with potassium content

but are not considered beneficial for cardiovascular health (Kalantar-Zadeh et al., 2015).

In a prospective cohort study collecting data using FFQ among HD patients attending outpatient
clinics, it has been shown that mortality rate among patients with extreme potassium restriction
was higher than among other the groups, even after covariate adjustments. The study suggests
more research to be conducted on the optimal intake of dietary potassium among HD patients.
Moreover, lower potassium intake was among patients consuming lower protein and energy and

was lower among females than males (Narasaki et al., 2021).
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A review study has highlighted the importance of considering individualized diet plans for
patients on HD due to the adversity among these patients and their different food considerations.
A dietitian should carefully assess and monitor each case on an individual level (St-Jules et al.,

2018).

This study by St-Jules et al (2018) has emphasized the importance of accounting for the nutrient
density of the foods in the prescribed diets. They suggest that it is important to consider the
differences in energy levels and nutrients among foods from the same or from different food
groups when planning a diet. Meaning that it is important to consider the nutrient density among
foods rich in phosphorus and protein as its effect usually appears on the long run, while it's
important to consider the amount of nutrient per serving in the case of potassium as its effect is
acute. They implied that the consumption of a food item or meal that is lower in potassium (to
decrease potassium intake in the diet of HD patients), but also lower in calories will lead to the
consumption of another food (that is most likely to have potassium) to meet the patient’s caloric
needs (St-Jules et al., 2018).

In the literature, the acute result of the potassium consumption on serum levels has been shown
to be week. This implies the need to consider assessing the effect of potassium consumption on
serum potassium levels based on its content per serving, in addition to considering the current
assessment method, i.e., based on nutrient density (St-Jules et al., 2018).

The study also implied that although the nutrient intake of some macronutrients and
micronutrients, mainly potassium, phosphorus, and protein is important in PEM and the serum
levels of these micronutrients, other factors might be linked to the increase and/or decrease of

the serum levels of these micronutrients. These factors include other constituents of the
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consumed food, the use of binders, and individual nutrient absorption differences among other
different factors (St-Jules et al., 2018).

A cohort study conducted among HD patients has shown that only about 5% of the patients met
their recommendations of potassium, and this intake was not different when compared between
male and female patients, diabetic/non-diabetic patients, or well-nourished/malnourished
patients. Moreover, analysing potassium intake from different food groups showed no difference
when compared between patients with high or low serum potassium levels and there was
generally low consumption of the food groups among the majority of patients (Ramos et al.,
2021).

The same study by Ramos et al (2021) tested the serum potassium levels among HD patients,
there was no difference between male and female patients as well as between diabetic and
nondiabetic patients. However, serum potassium levels were lower among patients with
malnutrition. Also, the increase in serum potassium was associated with an increase in serum
creatinine and BUN and a decrease in the malnutrition inflammation score, but was not
associated with serum bicarbonate, BMI, dialysis vintage, energy, protein, fibre, and potassium
intake (Ramos et al., 2021).

About half of the participants in this study had high serum potassium levels, who also had high
serum creatinine, BUN, less malnutrition, longer dialysis vintage, and higher body weights.
High serum potassium, however, was not associated with higher intake of fruits, vegetables, and
legumes. High serum potassium levels were higher among patients with higher serum creatinine
levels and patients with diabetes due to lower kidney and intestinal potassium excretion and
disordered cellular shift of potassium between cells (Ramos et al., 2021).

Although higher serum potassium was linked to higher serum creatinine level among HD

patients in this study which is an indicator of better nutrition status and lower malnutrition, high
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serum creatinine was not associated with lower malnutrition (i.e., better nutritional status)
among these patients (Ramos et al., 2021).

This study showed that the dietary intake of potassium increased with age, weight, and higher
intake of fibre, fruits, vegetables, and dairy. On the other hand, it did not have a significant effect
on dialysis vintage or on the serum bicarbonate levels. Moreover, higher intake of grains, roots
and tubers, legumes, meat, and eggs has been shown to have an inverse effect on serum
potassium levels (Ramos et al., 2021).

The dietary intake among study participants showed that potassium accounted for less than 2%
of the higher serum levels of potassium, which indicated that other factors might have more
impact on serum potassium levels among HD patients (Ramos et al., 2021).

Recommending relaxing potassium restriction has started to be advised lately. It has been shown
that the intake of fruits and vegetables could possibly correct metabolic acidosis due their fibre
(helping in constipation) and alkaline content (regulate cellular balance of potassium) (Ramos
etal., 2021).

CKD patients who have diabetes have been shown to have higher serum potassium levels which
may be attributed to several factors. First, patients with diabetes tend to have lower kidney and
intestinal potassium excretion and disordered cellular shift of potassium between cells.
Excretion of potassium through the intestines and kidneys has been shown to be regulated by
aldosterone, which is usually low among diabetic HD patients, thus affecting potassium
excretion. Second, low insulin levels affect the use of potassium in the body (Na - K- ATPase)
leading to lower uptake of potassium into the cell, potassium thus stays in the extracellular space
of the cell. Third, in case of hyperglycaemia, water moves out of the cell to the extracellular

space, which leads to moving potassium outside the cell as well. Lastly, metabolic acidosis
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might also lead to higher serum potassium among CKD patients with diabetes, this was not the
case however among HD patients in this cohort (Ramos et al., 2021).

Absorption and use of dietary potassium is different among different foods which should be
considered when planning a diet for CKD patients. Some foods that are high in potassium with
low potassium bioavailability should not be treated the same as foods with higher bioavailability
when planning diets for these patients. Moreover, dietary potassium from animal based food
sources are different in their impact on hyperkalaemia than from plant based foods (St-Jules,
Goldfarb, et al., 2016).

It is important to note, however, that the results of the dietary intervention on patients’ health is
hard to predict. Substituting foods that are high in potassium might be difficult for patients,
especially that they should also limit other nutrients such as phosphorus, proteins, and sodium,
which might then lead to low adherence to the diet or adopting a very simple diet without
enjoyment in food. HD patients reported that the renal diet was tasteless, too complicated, and
hard to monitor (St-Jules, Goldfarb, et al., 2016).

Recommending patients to limit plant-based foods might result in inflammation, metabolic
acidosis, oxidative stress, dyslipidaemia, constipation, among other conditions (St-Jules,
Goldfarb, et al., 2016).

According to St-Jules et al. (2016) advantages of limiting potassium among HD patients is
theoretical and was not supported by randomized controlled trials. However, they suggested
restricting potassium among HD patients until further intervention studies are done (St-Jules,

Goldfarb, et al., 2016).

In another prospective cohort study conducted among twenty countries following more than

55,000 patients, it has been clear that in several countries, serum potassium levels among HD
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patients were lower than they were twenty years earlier, while it remained constant in other
countries. Moreover, when serum potassium levels of HD patients were tested at the beginning
of the week it was usually higher than when collected during the week. The results of this study
indicated that greater levels of serum potassium were associated with unfavourable health
consequences when adjusted for several variables. Moreover, higher serum potassium level was
associated with higher rates of composite arrhythmia in a monotonic association (Karaboyas et

al., 2017).

A cohort study has identified a seasonal difference in potassium levels among patients with high
and moderate serum potassium levels. Serum potassium levels were higher in summer among
the high serum potassium group, while it was higher in winter among the moderate serum
potassium group. It suggested that when the serum potassium was higher in the winter was due
the fact that in winter patients tend to eat more as well as the fact that patients tend to have fewer
sweat levels in the winter, thus lower loss of potassium in sweat, and this variation was
previously noted in other studies. Fatal high serum potassium levels have been more prevalent
in summer where patients consume more fruits and vegetables compared to winter. Moreover,
patients in the high potassium group have been shown to be younger in age and have been
undergoing HD for a longer time (Kim et al., 2021).

In the same study conducted by Kim et al (2021), patients in the higher potassium level group
had more variability in serum potassium levels which was associated with higher death
rates. Higher potassium levels might be both an indication of lower adherence to the prescribed
restriction as well as to the better nutrition status (Kim et al., 2021).

It has been reported that the younger the patients, the more they are likely to be nonadherence

to either the prescribed diet or the HD sessions (Kim et al., 2021).
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Research has shown that the more time the patient underwent HD, the worse the kidney function
is, thus the higher the risk for higher serum potassium levels (Kim et al., 2021).

Plant based diets for CKD patients: A review study showed that the provided restriction for
CKD patients might result in decreasing the consumption of fruits and vegetables. Plants based
foods have been shown to have several pros on the health of patients with CKD, mainly lower
uremic toxin production, decrease metabolic acidosis, decrease atherogenic dyslipidaemia,
cancer, and death, control serum phosphorus levels, and delay progression of stages 3 to 5 of
CKD. Adopting a plant-based diet should be individualized, whether to control serum potassium
levels or to reduce malnutrition. The study suggests more research to be conducted to assess any
gaps in the field of plant-based diets and CKD as well as the extent of the effect of dietary
potassium on HD patients. Moreover, if the patient has normal serum potassium level there is
not enough data for the benefit of limiting plant-based foods, even in patients with progressive

CKD stages (Carrero et al., 2020).

2.1.8 Sodium
Main problem of high BP among ESKD patients is due to the high sodium intake resulting in

fluid overload. This indicates the importance of reducing dietary sodium intake to control
hypertension among HD patients. Decreasing salt intake has shown to decrease both systolic
and diastolic BP as well as decreasing the need for ultrafiltration, and mortality. Moreover, to
ensure that the patient will benefit from prescribing a lower sodium intake diet, this prescription
should be personalized according to the patient’s needs and health status (Borrelli et al.,
2020). ccomplete restriction of salt, however, has shown to have negative effects on the health
of HD patients, particularly amongst those whom this restriction will affect the intake of energy
and protein. This, however, doesn’t mean complete relaxation of salt intake (Kalantar-Zadeh et

al., 2015).
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Previous research has shown that the reduction in renal function plays a major role in increasing
serum sodium levels and blood volume. It has been shown that controlling sodium and fluid
intake will control hypertension among HD patients. Although this recommendation has been
provided for HD patients for decades, there is still insufficient evidence to support this
recommendation. Moreover, there is an imprecision in the used assessment tools and differences
in consumption among HD patients and populations. According to the available literature,
dietary recalls were the most used method to estimate sodium intake (Mc Causland et al., 2013).
Several research have been done to indicate dietary sodium intake among HD patients. One
research found that 8 Japanese HD patients consumed an average of 12.6 gr. salt per day based
on their dietary records (Mc Causland et al., 2013). A study conducted in Spain estimated salt
intake among HD patients using mass transfer equations and reported that an average of 10 gr.
of salt was consumed by seventeen HD patients per day (Mc Causland et al., 2013). Close
amount of salt intake (9.7 gr./day) was found among seventeen HD patients in the United States,
and similar results were found when comparing data from the dietary recalls and the balance
formula (Mc Causland et al., 2013). Moreover, a different study indicated an average
consumption of 5.15 gr. of salt per day based on two diet diaries (Mc Causland et al., 2013). In
a study conducted among French HD patients who control their volume and hypertension, their
dietary salt intake was 3.8 gr/day as analysed from 3 food questionnaires (Mc Causland et al.,
2013).

Another study was conducted among HD patients in New Zealand using a three-day weighed
food record and has indicated the mean intake was 2502+957 mg/day, where most patients
exceeded the recommended daily intake. Moreover, sodium has been shown to be positively

correlated with energy intake (Xie et al., 2018).
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In addition to results related to sodium intake, results of this study also indicated that 5% of
patients met their recommendation of energy, 9% met their recommendation for protein
(<=1.2g/kg), and that the majority of patients did not meet their recommendations of fibre (Xie
etal., 2018).

To assess the awareness about sodium intake among HD patients, a descriptive correlational
study was carried out among 114 patients and found that 47% were not aware about their
recommended sodium intake, with higher knowledge among older patients and among patients
who have been undergoing HD for more years. Moreover, more than a third of the patients did
not believe or are unsure that salt was related to high BP or fluid gain. About 37% of the patients

indicated that they were not educated about reducing their salt intake (Kauric-Klein, 2020).

2.1.9 Fluid
Fluid management for HD patients is an essential component in the management of the patients’

health status (Canaud et al., 2019). Research has shown that higher weight gain between two
HD sessions is associated with higher death rates (Kalantar-Zadeh et al., 2015). To properly
manage the fluid homeostasis of a HD patients, both fluid and sodium imbalances should be
considered; this requires dietary control of salt and fluid intake as well as controlling salt and
fluid removal by dialysis (Canaud et al., 2019). Educating HD patients about fluid restriction

has been shown significant improvements (Ramezani et al., 2018).

While fluid restriction has been shown to have a positive impact on the health of HD patients,
it is suggested that this restriction should be accompanied with optimal nutrient and food intake

(Kalantar-Zadeh et al., 2015).

Although restoring fluid and salt homeostasis has been shown to achieve better clinical

outcomes, especially on the patient’s cardiovascular health, excessive fluid removal has been
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shown to be linked to adverse cardiovascular events and higher possibility for organ damage

(Canaud et al., 2019).

Recent research by Canaud et al (2019) indicated that the management of fluid status requires
careful assessment and monitoring including clinical assessment, cardiac biomarkers, algorithm
and sodium modeling, and non-invasive instrumental tools (Canaud et al., 2019). Moreover,
recent technology on HD machines allows accurate and personalized fluid and sodium
management through using feedback control tools and biosensors which is thought to achieve
better homeostasis as well as better cardiovascular health for HD patients compared to only

considering ‘dry weight” method (Canaud et al., 2019).

2.1.10 Malnutrition
Protein-Energy Wasting (PEW) is known as the “depletion of protein/energy stores” and is

frequent among later stages of CKD (Sabatino et al., 2017). PEW is associated with higher
morbidity and/or mortality rates (Abdalla et al., 2016) (Sabatino et al., 2017) (de Mutsert et al.,
2009), unfavorable outcomes (Sabatino et al., 2017), and higher healthcare cost (Sabatino et al.,

2017).

Non-iatrogenic reasons for malnutrition are usually associated with dietary inadequacy, loss of
appetite, dietary quality, and/or dietary inadequacy due to financial or psychosocial reasons
(Sahathevan et al., 2020). Similar factors that play a role in the development of protein-energy
wasting among HD patients were indicated in a study by Sabatino et al (2017), including
decreased nutrient intake, reduced appetite, and muscle mass metabolism (Sabatino et al., 2017).
In addition to PEM, published research indicated the existence of several other nutrition
associated health problems related to nutrition among HD patients including anemia (Amjad et

al., 2021) (Indrarini et al., 2019) (Abdelkarim et al., 2020), osteodystrophy (Seyedzadeh et al.,
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2022) (Buargub et al., 2006) (Karavetian et al., 2015), fluid imbalances (Canaud et al., 2019)

(Ohashi et al., 2018), and nutrient deficiencies (Shimizu et al., 2020) (Hsu et al., 2020).

In Palestine, a study by Badrasawi et al. (2021) was conducted to estimate malnutrition levels
among HD patients at Hebron Governmental Hospital and to determine the associated factors
with malnutrition. It was found that the prevalence of high-risk malnutrition is 45.4% and was
significantly associated with profession, walking, HD complications, and HD side effects
(Badrasawi et al., 2021). Results from a different study indicate that the risk of malnutrition
among HD patients was 71.4% and was higher among female patients. The mean BMI+SD was

28.2 + 6.3 kg/m?,

Proper and continuous nutrition assessment is essential in protein-energy wasting treatment and
prevention (Sabatino et al., 2017). Assessing the reason for malnutrition among HD patients is
of a great importance to provide personalized nutrition intervention that is suitable for the

patient’s individualized needs (Sahathevan et al., 2020).

SGA is usually used to assess PEM among HD patients (de Mutsert et al., 2009) (Sabatino et
al., 2017) (Beer et al., 2018). In a study by Hassanin et al (2021), comparing the prevalence of
malnutrition among HD patients using different scores; BMI and Dialysis Malnutrition Score
(DMS) were compared to the Subjective Global Assessment (SGA) in assessing malnutrition
among these patients. DMS results matched the diagnostic results of malnutrition and showed
acceptable sensitivity and specificity, BMI results of malnutrition, however, did not match the
diagnostic results of malnutrition which indicated that BMI is not a valid tool for diagnosing

malnutrition (Hassanin et al., 2021).
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2.1.11 Kidney replacement therapy
The judgment on what type of kidney replacement therapy the patient should choose depends

on the patient’s physical, lifestyle and psychological conditions (Mitra et al., 2020).
Determining when to start dialysis is made based on Kt/V, malnutrition, severe high serum
potassium, acute pulmonary edema, acidosis, BUN, and serum creatinine level (Mitra et al.,
2020). Kidney replacement therapy types are kidney transplant, peritoneal dialysis, or HD

(Mitra et al., 2020).

30



Chapter 3: Conceptual framework

The conceptual framework presented in figure (1) below shows the link between the different
variables included in this study. The patient’s sociodemographic information, weight, height,
and dietary habits are major variables that play a role in the dietary intake of HD patients and
the serum levels of selected biomarkers that are linked to HD patients’ health status which were
assessed in this study. Lifestyle factors and dietary habits also play a role in the nutrition status
of HD patients. BMI, interest in health and nutrition relationship, willingness to make dietary
changes, and self-health rating all affect the final result of the intervention in terms of dietary

intake and biomarkers.

1-Sociodemographic factors, weight, height, and dietary habits: It is assumed that there are
several factors that influence the dietary intake of HD patients and their biomarker levels.
Sociodemographic factors, including age, gender, education levels, and employment status, are
considered one of the main factors affecting the intake of the HD patients and their lab tests.
Patient’s weights and heights, i.e., BMI, also impact the nutrition intake of HD patients and
were considered in this intervention study. HD patients’ dietary habits and nutrition intake also
directly influences their nutrition intake and biomarker levels; both factors were taken into
account in this study.

2-Dietary and lifestyle factors: In addition to the variables stated above, other variables are
thought to have an effect on the dietary intake and biomarkers levels of HD patients. Dietary
and lifestyle factors, such as reading the food labels were considered in this study.

3-Nutrition education: one to one nutrition education that targets the individualized needs of
the patient was considered and implemented in this study. When providing the nutrition plans,
each patient was educated about all aspects related to the plan and contents its contents to ensure
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providing the patients with better nutrition education related to their health status as well as

better adherence to the meal plans.

4-Interest in health and nutrition relationship, willingness to make dietary changes, and
self-health rating: there are other factors that affect the dietary intake and biomarker levels of
HD patients and were assessed pre-intervention, but were not assessed pre-intervention,
including patient’s interest in health and nutrition relationship, willingness to make dietary

changes, and self-health rating.

5- Change in the actual dietary intake and biomarker levels: The two main variables that
affect the health status of HD patients are dietary intake and biomarker levels. Both variables

were assessed pre-and post-intervention in this study.
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Figure 1: the conceptual framework of this study
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Chapter 4. Methodology

4.1 Study Design
The study design was divided into two phases to achieve the research objectives and hypothesis

as follows:

Phase I: observational study design approach

A cross-sectional study design was used in the assessment of health and nutrition status of HD
patients

Phase I1: intervention study design approach

Following the cross-sectional study design, an interventional study design was used to apply the
nutrition intervention program by recruiting participants from a clinical setting. The
interventional part of the study developed a nutrition intervention by planning tailored menus
for HD patients at PMC to manage their nutrient intakes and assess the improvement in the

intake of selected nutrients and biomarkers.

4.2 Study Population
The study population is male and female HD patients aged 18 years and above who are admitted

to nephrology department at PMC in Ramallah and have been on regular HD for at least the past

6 months.

4.3 Setting
The study was conducted at PMC in Ramallah, which is one of the main governmental hospitals

in the West Bank that provides HD for ESRD patients. The campus was selected based on the
MOH recommendations and is one of the main HD centres that includes the majority of CKD

patients in the central West Bank.
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4.4 Sample Frame
The sample frame is composed of 180 ESRD male and female patients admitted to nephrology

department at PMC in Ramallah who have been on regular HD for at least 6 months. This is a

single centred study that will only include patients from the PMC’s HD unit.

4.5 Sample size calculations
The sample framework for this study is 180 ESRD patients on HD officially registered at the

nephrology department at the PMC in Ramallah who met the inclusion-exclusion criteria. The
sample size was based on 97% population proportion and 95% confidence level indicating the
need to include 36 patients in this study. Thirteen more patients were added to compensate for
any potential withdrawal and to increase homogeneity and decrease inter-individual variations.

Overall, 49 patients were included in this intervention study.

4.6 Eligibility criteria
4.6.1 Inclusion criteria
All males and females having ESRD and are aged 18 years and above who were admitted to the

nephrology department at PMC in Ramallah and have been on regular HD for at least 6 months
at the time of the data collection. Patients with one or more of following associated diseases
were included in this study: diabetes, hypertension, cardiovascular diseases, and urinary tract

infection.

4.6.2 Exclusion criteria
CKD patients admitted to the nephrology department at PMC in the same time period but are

not on regular HD. Patients who are aged less than 18 years were excluded. Any ESRD patient
who is undergoing another type of dialysis was excluded as well. Patients who have liver

cirrhosis, end stage liver disease, cancer, arthritis, or autoimmune diseases were excluded.

4.7 Pre-Intervention
To design the intervention plan, a comprehensive set of data was collected prior to building the

plan to ensure providing the best possible plan for each patient, personalized according to their
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health indicators, health plans, and daily lifestyles. Personalizing diet plans is essential and
ensures higher adherence rate. A questionnaire was first used to assess the socio demographic
information, medical history, educational level, nutrition attitudes, and diagnosis date for each
patient. Moreover, anthropometric measurements were collected at baseline to build the
nutrition intervention plan according to these measurements. The same measurements were
collected again after the intervention period of 3 months to assess the results of the intervention
in terms of body weight. All the above-mentioned tools are described in detail in the sections
below. Selected biomarkers, mentioned in detail in the subsequent section, were collected and
used in preparing the diet plans considering individual differences and were later used to assess
the change by comparing the results of these indicators before the intervention with the results
of the same indicators after the intervention. To assess the dietary intake, 24-hour recalls were
used; further details are described in the subsequent section. Since SGA is considered the golden
standard for malnutrition assessment (Subjective Global Assessment (SGA) - Diagnosing
Malnutrition, n.d.), the tool was used to assess malnutrition among HD patients by asking a set

of standard questions at baseline.

4.7.1 Study tools

4.7.1.1 The nutrition intervention assessment criteria
Health and Nutrition Assessment: The previously validated HBSC questionnaire was used to

collect data from patients including sociodemographic, medical, lifestyle, and attitudes towards
nutrition. The questionnaire was previously translated from English to Arabic and back
translated again and was tested for validity after the translation. Furthermore, the questionnaire
was piloted before conducting the data collection to insure its validity and reliability among the

targeted population.
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The questionnaire included sociodemographic information, medical history, nutrition attitudes,
nutrition labels, source of nutrition information, and diagnosis date. Previous research has
shown that collecting dietary data apart from the 24-hour recalls is important for better
assessment and therefore better plan the nutrition intervention (lkizler et al., 2020). This might
include data such as nutrition knowledge, attitudes, and beliefs, which were all collected in the
questionnaire used in this study.

The data collection was conducted by a trained dietitian and was performed by one-to-one
interview at the HD centre in PMC.

2. Dietary Intake Assessment: a 24-hour recall was used to assess the nutrient intake of each
patient and to ensure that the provided diet suits the patient’s lifestyle and preferences; this
assures better adherence to the diet plan. Three 24-hour recalls were collected before the
intervention and three 24-hour recalls were collected after the intervention to assess the effect
of the conducted nutrition intervention on patients' health when compared with previous results.
One of the recalls was conducted on a weekend and two recalls were carried out on working
(week) days.

The 24-hour recalls were collected using the USDA Multiple-Pass Method (MPM). MPM uses
a 5-step multiple-pass approach; in the first step is unstructured where the interviewer asks the
patient to list the foods and beverages consumed in the last 24-hours without any interruption
from the interviewer, in the following 3 steps a structured approach is used to help the patient
in remembering more of his/her consumption, and the last step is also unstructured and allows
the patient to finally probe his/her consumption (Steinfeldt et al., 2013). All details regarding
the consumed foods were obtained for each consumed food item, meal, and drink. Cooking
methods, food brands, recipes, and ingredients were obtained for the consumed foods and meals.

The dietitian probed questions regarding the items that are usually consumed together when one
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item was mentioned. Time of meal consumption, the type of the meal, and the location of
consumption was also collected. The food and recipes consumptions were quantified using the
Palestinian Food Atlas that includes the food and recipes weights and servings. Patients' food
intake was analysed using the MEDACINS software for nutrient analysis, which analyses the
food intakes into 80+ nutrients.

3. Subjective Global Assessment (SGA): this is a globally used tool to assess malnutrition
among CKD patients on HD and is considered the gold standard for malnutrition assessment. A
study by (Enia et al., 1993) indicated that the SGA provides a suitable and clinically adequate
assessment of the nutritional status of dialysis patients. One of the major benefits of using SGA
is that it’s an inexpensive, yet reliable method for nutritional assessment of CKD patients on
HD. SGA is recommended especially for regular assessment of the nutritional status of dialysis
patients. Another study conducted in Jordan, signified that SGA is a suitable measure to evaluate
malnutrition among HD patients in Jordan when compared to assessing malnutrition by
anthropometric and biochemical measurements (Tayyem & Mrayyan, 2008). SGA was also
used in a study in Palestine to assess the nutrition status of HD patients and was conducted
twice, pre and post intervention, by a trained dietitian, to assess the level of improvement in
malnutrition among the patients (Rezeq et al., 2018). SGA is a validated tool but has been tested
for reliability in this study before it was conducted on the participating patients.

4. Lab tests and biomarkers: Lab tests and biomarkers were collected from the patients’
medical records for all study participants. Lab tests are conducted monthly at PMC for all
patients on HD to assess their health status and to tailor their treatment and medicine according
to the change in the results of the tested biomarkers. Likely, dietary planning for HD patients
should consider the results of the lab tests and tailore the food plan micronutrient content

according to the monthly results of the essential biomarkers. Baseline lab results were collected
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prior to the intervention and recollected in each subsequent month of the intervention. Baseline

and subsequent lab results were recorded to assess intervention results.

As stated before, to assess the health status of HD patients several biomarkers are considered
providing an insight of the monthly status of the patients. In this study, to assess the monthly
dietary intake of patients, biomarkers were collected monthly and compared to previous lab test
results. According to literature, there are several essential biomarkers that are important to
consider in the assessment for HD patients’ health; serum potassium, sodium, calcium,
phosphorus, albumin, and total protein, HbA1C, serum creatinine, blood urea nitrogen (BUN),
Haemoglobin, iron saturation, Ferritin, albumin, parathyroid hormone (PTH), and GFR (Module
7 — Understanding Kidney Lab Tests, 2012). In this study, the main biomarkers that were used

are serum potassium, phosphorus, and sodium.

5. Anthropometric Data: In this study the body weight and height were collected pre-
intervention to assess the nutrition status of the patients, calculate BMI, and to aid in estimating
energy requirements. Anthropometric data were then collected again post intervention period of
3 months to compare post-intervention data with the initial readings. All measurements were
taken by a trained dietitian.

To measure the weight, the “Seca 699 scale was used which was available at PMC’s HD unit.
To measure patients’ heights, a tape measure was used and was placed on a straight wall and a
ruler was used to mark the height from the top of the patient’s head to the wall. Waist and hip
circumferences were measured using a circular tape and the measured area for the waist
circumference was just above the belly button while the hip circumference was measured from
the widest area of the hip with the same tape. They measurements were collected while assuring
that the patients are wearing the lightest available clothes and the measurement was taken with
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direct contact with the patient’s clothes. The waist and hip circumference measurement were
then used to calculate the waist to hip circumference ratio and the weight and height
measurements were used to calculate the BMI.
The CDC’s BMI classifications (Defining Adult Overweight & Obesity | Overweight & Obesity
| CDC, n.d.) were used in classifying the weight status of the patients in which is classified as
follows:

e BMI <18.5: underweight

e BMI 18.5 to <25: healthy weight

e BMI 25.0 to <30: overweight

e BMI 30.0 or more: obese

4.8 Intervention Implementation
To implement the intervention, several factors have been considered to provide a personalized

nutrition intervention plan for each HD patient as described before. Dietary practices, medical
history, and biomarkers mainly serum potassium, sodium, and phosphorus were considered to
build the diet plans for each patient. The results of the above-mentioned biomarkers were also
considered during the period of 3 months of continuous reassessment, where the results were
used to build new diet plans that are consistent with the change in biomarkers.

The intervention consisted of several detailed meal plans provided for each patient. The initial
diet plan and the subsequent diet plans followed the methodology described in this section and
were validated by national and international clinical nutrition experts to ensure providing a
suitable plan. The meal plans were uploaded on the MEDACINES software, which is a food
composition database that includes the Palestinian meals and food items, to ensure meeting the
correct cut-off points for potassium, sodium, phosphorus, carbohydrates, proteins, fat, and
calories. Detailed description of the used cut-off points is described in the subsequent sections.
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The nutrition intervention period was 3 months; each patient was followed for a total of 3 months
during the intervention and was provided with a detailed diet plan that suits each patient’s
medical needs and designed in a way that matches their daily lifestyles. When the diet plans
were provided, a detailed explanation of how to follow the diet plan was given for each patient
individually by the dietitian, and all their questions and concerns were answered. Moreover,
daily follow up for any needed questions and explanations was provided by the dietitian during
the intervention period for each patient individually. Further details on the study tools and

instruments are discussed in the subsequent section.

4.8.1.1 The nutrition intervention implementation criteria
The nutrition intervention program was designed to meet the criteria and nutrition

recommendations of HD patients and provide a dietary intervention plan to control three major
micro-nutrients that affect HD patients’ health: sodium, potassium, and phosphorus. The
program was designed and developed by a dietitian and was then validated by an international
expert in the field of HD clinical nutrition. The diet was then reviewed by another dietitian to
check the numbers and food items included in the plans. To assure that the diet plan met the
individual recommendations (in terms of calculated amounts and numbers) of energy,
micronutrients, and macronutrients, all meals and food items included in the plan were inserted
to the MEDACINES software (described previously). These diet plans were designed in
accordance with the international standards and guidelines for HD patients to assure meeting
and/or limiting the specified requirements of macro and micronutrients (Yang & He,
2020)(Ikizler et al., 2020). The nutrition intervention criteria that were used are described in

table (1) below, while the cut-off values of the lab results and biomarkers is described in table

).
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4.8.1.2 Determining caloric requirements and macronutrient needs
Several elements should be considered when preparing individualized diet plans. In this study

BMI was calculated to classify the patients’ weight status and was used along with energy
requirements based on the KDOQI recommendation of 25 - 35 kcal/kg/day for HD patients
(Ikizler et al., 2020) to build the diet plans. Continuous monitoring of patients to ensure that
they are meeting their caloric requirements is essential (Ikizler et al., 2020) and was carried out

on continuous basis in this intervention study.

4.8.1.3 Micronutrients and electrolyte intake
While previous evidence has shown that HD patients may be at risk of insufficient micronutrient

intake, adequate intake of micronutrients are important for metabolic functions. Electrolyte
intake among HD patients is of great concern for its role in the health maintenance of HD
patients (Mitra et al., 2020). While some electrolytes, such as calcium and vitamin D are usually
deficit among HD patients and thus supplemented in many cases, other electrolytes such as
potassium and phosphorus should be limited or provided in certain amounts to prevent health

complications (Mitra et al., 2020).

4.8.1.4 Dietary requirements recommendations for HD patients
The dietary recommendation for CKD patients on HD was searched through the literature, and

the used recommendations for this study are described in the table below. Mainly, the
recommendations by KDOQI Clinical Practice Guideline For Nutrition In CKD, and the
Chronic Kidney Disease Diagnosis and Treatment book were used in the intervention plan
(Ikizler et al., 2020)(Yang & He, 2020). Individualized plans were prepared for patients using

the recommendations below.
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Table 1: The dietary recommendations for CKD patients undergoing HD

Nutrient/Energy

Recommendation

Resting Energy
Expenditure

(REE)

If indirect calorimetry is not available, it is recommended to use disease-
specific predictive energy equations to approximate REE which consider
factors that affect the metabolic rate among HD patients (Ikizler et al.,

2020).

Energy (kcal/kg

Energy recommendations for metabolically stable HD Patients is 25 - 35

body weight) kcal/kg/day. Age, gender, weight goals, body composition, CKD stage,
physical activity, and diseases/inflammation are considered when
determining energy recommendations for patients (Ikizler et al., 2020).
Protein (o/kg | -Protein recommendations for metabolically stable HD Patients who
body weight) don’t have diabetes is 1.0 - 1.2 g/kg/day.

-Protein recommendations for HD Patients who have diabetes is 1.0 -
1.2 g/kg/day. If the patient is at risk of either hypoglycaemia or

hyperglycaemia, higher protein may be provided (Ikizler et al., 2020).

Fat (% of total

kcal/day)

It is recommended that the fat intake is 25-35% of the total daily energy

requirements, of which 10% are from saturated fat (Yang & He, 2020).

Fluid (mL/day)

500 ml plus the previous day’s urine output (NHS, 2018)

Sodium (g/day)

It is recommended to limit sodium to below 100 mmol/d (or <2.3 g/d).
Limiting sodium is essential to prevent an increase in blood pressure,

proteinuria, and control volume (Ikizler et al., 2020).
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Potassium

(g/day)

According to KDOQI, dietary potassium should be adjusted to maintain
normal serum potassium levels. According to (Yang & He,
2020) limiting dietary potassium to 3 g/day is recommended for patients
at risk of hyperkalaemia, while considering resolving factors other than
the dietary intake that might be leading to high serum potassium levels.
When limiting dietary potassium, fruits and vegetables intake (and fiber

content) should be considered to avoid low consumption.

Calcium

(mg/day)

For moderate to advanced CKD patients, elemental calcium range of
800 - 1000 mg is recommended from all dietary and medical sources

(Yang & He, 2020).

Phosphorus

(mg/day)

According to KDOQI recommendations, dietary phosphorus should be
adjusted to maintain normal serum phosphorus levels, while considering
the bioavailability of the dietary phosphorus source (lkizler et al.,
2020). According to (Yang & He, 2020), iindividualized approach
should be considered for each person depending on the case. It is
recommended to restrict dietary phosphorus to below 800 mg/day for
patients having moderate-to-advanced CKD. If the patient is a stage 5
CKD patient on HD or is at risk of wasting, excessive restriction of
protein to control high phosphorus levels should be avoided (Yang & He,

2020).
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Table 2: the normal range of biomarkers for ESRD patients

To assess the status of HD patients’ lab results, the ranges for biomarkers were determined to

be normal or abnormal according to the ranges used at the PMC. The normal ranges are

described in table (2) below.

Lab result Normal range for HD patients
Serum potassium (mg/dl) 3.5t05.3

Sodium (mg/dl) 135 to 145

Calcium (mg/dl) 8.81010.2

Phosphorus (mg/dl) 151t06.8

Total protein (gm/dl)

6 - 8.5 (Nephron Information Center, n.d.)

Serum creatinine (mg/dl) 0.5t00.9
Blood urea  nitrogen | 8to 23
(mg/dl)

Haemoglobin (g/dl)

M:13.5t0 17, F: 12 to 16

Ferritin (ng/ml)

Dialysis normal=200-500 (Nephron Information Center, n.d.)

Parathyroid hormone
(pg/ml)

15to 68

GFR (mL/min/1.73 m?)

More than 90, with little or no protein or albumin in urine

(Understanding Your Lab Work - DaVita, n.d.)

4.9 Post-intervention assessment

4.9.1.1 The nutrition assessment iintervention criteria
Post intervention measurements were conducted to assess the nutritional status of patients after

receiving the intervention. Post intervention evaluation was done using the pre-intervention
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nutrition biomarkers and lab results and comparing them to the result post-intervention to assess
how these biomedical markers have changed during the period of 3 months. In addition,
anthropometric measurements were conducted to measure the change in the BMI for all patients
and assess how weights have changed during the implementation period, especially for patients
requiring an improvement in weights; whether to increase or decrease their weight. In addition,

three 24-hour recalls were also conducted and compared with the pre-assessment measurements.

4.10 Scientific rigor

4.10.1 Validity
All the tools that will be used in this study are validated tools and wouldn’t require any

additional validation. The MPM 24-hour recall is developed by the USDA and is widely used.
The SGA is also widely used to assess malnutrition and has been previously used nationally and
is widely used internationally. The biomedical data is acquired from the hospital and doesn’t
require any validation. The anthropometric measurements do not require any validation. Finally,
after the development of diet plans, they were validated by an international expert in the field
of renal dietary planning. The diet was then reviewed by another dietitian to check the numbers
and food items included in the plans. To assure that the diet plan met the individual
recommendations (in terms of calculated amounts and numbers) of energy, micronutrients, and
macronutrients, all meals and food items included in the plan were inserted to the MEDACINES

software. Reliability: The reliability was tested for the SGA.

411 Ethics considerations and confidentiality
The research committee at the Faculty of Public Health at Al Quds University will evaluate the

proposal for this study considering the ethical issues associated with conducting this research.
Approval will be obtained from the committee before the implementation of this study. An
approval from Al Quds University Institutional Review Board (IRB) will be acquired for

performing this research. A consent form will be distributed to all study participants before they
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are being employed to participate in the study. The consent form will clearly describe the goal
and objectives of the study and participants will be informed about the course of the study and
what they should expect as a participant of such research. Only participants who sign the form
will be employed in the study. The Palestinian Ministry of Health should also approve

conducting this research at the Palestine Medical Complex.

4.12 Data management and statistical analysis
The collected data was documented and analysed using SPSS version 23. Descriptive analysis

using the means and frequencies were conducted, and inferential analysis was performed. The
continuous pre- and post-intervention model variables will be assessed using independent
sample t-test. Most results are quantitative variables that will be statistically analysed as pre-
and post-intervention. These variables include the serum potassium, sodium, and phosphorus,

and dietary potassium, sodium, and phosphorus.
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Chapter 5: Results

To describe the sample and to assess the results of the dietary intervention, several analysis
methods were used. Descriptive analysis using means, standard deviations, and frequencies was
conducted, and inferential analysis was also performed. Descriptive analysis was mostly
conducted for the demographic data, nutrition knowledge and attitudes, diseases, and BMI for
the study sample. The results analysed as pre- and post-intervention using paired sample T-test.
The analysis includes the biomarkers and 24-h recall nutrient parameters of potassium, sodium,
and phosphorus, as well as macronutrient dietary content of the patient’s food analysed from the
24-hour recalls. In the last section, the most consumed items among patients pre-and post-
intervention were reported, in addition the food items contributing to the highest intake of

phosphorus, potassium and sodium among participants pre-and post-intervention.

5.1 Sociodemographic Analysis
Results in table (3) shows the descriptive analysis of the study participants demographic

information by gender. Table (3) indicates the demographic distribution of the HD patients in
this intervention study, in which males represented 61.2% of the sample, while females
represented 38.8%. About half of the patients are aged between 40-59 years and 25.5% are aged
between 20-39 years while 22.4% were aged 60 years or higher, and most of the sample was
married while only 24.5% were single. The majority (67.3%) of the patients lived in rural areas
of Ramallah and El-Bireh governorate while 32.7% lived in urban areas of the same governorate.
In addition, a 71.4% of participants were unemployed, while only 28.6% were employed at the

time of the study. Furthermore, 71.4% had completed an education level up to high school, while
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28.6% completed their studying beyond high school. Employment was significantly correlated

with gender (p: 0.026).

Table 3: participants distribution by gender

Female Male Total p-value
n(%o) n(%0o) n(%o)

Locality
Urban 7.00(36.84) | 9.00 (30.00) | 16.00 (32.65)
Rural 12.00 (63.16) = 21.00 (70.00) | 33.00 (67.35) 0.619
Age (Years)
20-39 7.00 (36.84) = 6.00(20.00) @ 13.00 (26.53)
40-59 11.00 (57.89)  14.00 (46.67) @ 25.00 (51.02) 0.060
>60 1.00 (5.26) | 10.00 (33.33) @ 11.00 (22.45)
Education Level
Up to high school 14.00 (73.68) = 21.00 (70.00) | 35.00 (71.40)
Higher than high school | 5.00(26.32) = 9.00 (30.00) @ 14.00 (28.60) 0.781
Marital status
Single 7.00 (36.84) = 5.00(16.67) @ 12.00 (24.50)
Married 12.00 (63.16) 25(83.33) 37(75.50) 0.110
Employment status
Yes 2.00 (10.50) 12(40.00) 14 (28.60)
No 17.00 (89.50) 18(60.00) 35(71.40) 0.026

Patients were asked regarding their interest in the relationship between nutrition and health. As
shown in table (4), about 59.2% of patients indicated that they are interested in the relationship
between nutrition and health, while 40.8% were not interested in the health-nutrition connection,
where male reported higher interest rate than female. When patients were asked whether they
are influenced by (follow) nutrition advice when they are provided, about 78% indicated that
their eating habits were influenced by health advice compared with 22% who indicated that they

were not influenced by such advice, whether in the form of general advice from a dietitian,
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posters, handouts, internet, etc. Moreover, only one patient followed a diet plan to lose
weight. Additionally, almost 45% of patients perceived their health as “good”, and almost 33%
perceive their health as “very good”.

Table 4: the distribution of study participants indicated by their interest in the relationship

between nutrition and health, how much their eating habits are influenced by dietary
recommendation, and their self-health ratings.

Female Male Total p-value
n(%) n(%) n(%o)

Influence of Health Advice on Eating Habits
No 4.00 (21.05) 7.00 (23.33) 11.00 (22.45)
Yes 1500 (78.95)  23.00 (76.67)  38.00(77.55) 0892
Interest in Nutrition and Health Relationship
No 9.00 (47.37) 11.00 (36.67) 20.00 (40.82)
Yes 10.00 (52.63) 19.00 (63.33) 29.00 (59.18) 0.458
Health Rating
Excellent 2.00 (10.50) 5.00 (16.70) 7.00 (14.30)
Very good 8.00 (42.10) 8.00 (26.70) 16.00 (32.70) 0.0
Good 9.00 (47.40) 13.00 (43.30) 22.00 (44.90) '
Poor 0.00 (0.00) 4.00 (13.30) 4.00 (8.20)

To understand HD patients' attitudes towards nutrition, they were asked whether they check
nutrition food labels and if so what exact macro and/or micronutrient they check. Table (5)
shows that the majority of the patients do not check the major macro and micronutrient content
of their purchased foods. Although the majority of HD patients do not check major nutrient
content of the food items that they eat, higher percentages were found among those who check
micronutrient related to HD than other macronutrients. For instance, only 22.4% of the patients
checked energy, total fat, saturated fat, and cholesterol, and only about 10% checked
carbohydrate levels. About 29% of the HD patients check sodium content, 33% check
phosphorus levels, and 35% check potassium levels. Mostly, female reported higher attention

to food labels than male.
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Table 5: the food label nutrients checked by study participants shown by males and females

Female Male Total p-value
n(%o) n(%o) n(%o)
Energy (kcal) | Yes 7.00(36.80) 4(13.30) 11.00 (22.40) 0.055
No 12.00 (63.20) | 26(86.70) 38.00 (77.60) '
Total fat Yes 6.00 (31.60) 5(16.70) 11.00 (22.40) 0.223
No 13.00 (68.40) | 25(83.30) 38.00 (77.60) '
Saturated fat | Yes 6.00 (31.60) 5(16.70) 11.00 (22.40) 0.223
No 13.00 (68.40) | 25(83.30) 38.00 (77.60) '
Cholesterol Yes 6.00 (31.60) 5.00 (16.70) 11.00 (22.40) 0.223
No 13.00 (68.40) | 25.00 (83.30) | 38.00 (77.60) '
Carbohydrates | Yes 17.00 (89.50) | 27.00 (90.00) | 44.00 (89.80) 0.953
No 2.00 (10.50) 3.00 (10.00) 5.00 (10.20) '
Salt/sodium Yes 8.00 (42.10) 6.00 (20.00) 14.00 (28.60) 0.095
No 11.00 (57.90) | 24.00 (80.00) | 35.00 (71.40) '
Phosphorus Yes 7.00 (36.80) 9.00 (30.00) 16.00 (32.70) 0.619
No 12.00 (63.20) | 21.00 (70.00) | 33.00 (67.30) '
Potassium Yes 8.00 (42.10) 9.00 (30.00) 17.00 (34.70) 0.386
No 11.00 (57.90) | 21.00 (70.00) | 32.00 (65.30) '

When patients were asked about their intake of nutritional supplements, the majority of the
patients (85.7%) indicated that they take nutritional supplements, while 14.3% indicated that
they do not take any nutrition supplements.

To assess participants weight status, the BMI was measured for patients pre and post dietary
intervention. Results in table (6) indicated that more than half of the patients are either
overweight or obese pre and post intervention (24.5% and 32.8%; 26.5% and 30.6%),

respectively, and that there was a minor difference in the mean BMI pre and post intervention.
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Table 6: BMI categories of HD patients pre- and post-intervention

Variable Pre-intervention Post-intervention
BMI Mean+SD
27.36%£5.59 27.32+£5.6
BMI categories n(%o)
Normal 21.00 (42.90) 21.00 (42.90)
Overweight 12.00 (24.50) 13.00 (26.50)
Obese 16.00 (32.70) 15.00 (30.60)
Total 49.00 (100.00) 49.00 (100.00)

To assess participants malnourishment status, the SGA was measured for patients pre and post
dietary intervention. Results in table (7) indicated that the majority of the patients are well-
nourished (75.50%), and the mean SGA score among the intervention patients is 5.98+0.83.

Table 7: SGA results among study participants pre intervention by gender

Variable Male Female Total
SGA Mean+SD

5.98+0.83
SGA categories n(%o)
Moderately 9.00(30.00) 3.00(15.80) 12.00(24.50)
malnourished
Well-nourished 21.00(70.00) 16.00(84.20) 37.00(75.50)

It is important to note that the mean caloric intake pre-intervention was 1792.40+518.71
kcal/day and has decrease to 1602.97+417.14 kcal/day post-intervention. The mean

carbohydrate intake decreased from 237.24+79.62 g/day pre-intervention to 218.43+53.42 g/day
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post-intervention. Protein intake has also decreased from 65.18+23.36 g/day pre-intervention to
58.94+20.34 g/day post-intervention. Lastly, fat intake decreased from 67.56+£19.91g/day pre-

intervention to 56.04+19.86g/day post-intervention

5.2 Nutrition intervention assessment analysis
The section below describes the phosphorus, potassium, and sodium dietary content for the

participants in this study based on 24-hour recall analysis. Dietary content was obtained from
the patients pre- and post- intervention using three 24-hour recalls collected before applying the
intervention and three more 24-hour recalls received from the patients after applying the dietary
intervention. Table 5 below shows the dietary mean and standard deviation of phosphorus,
potassium, and sodium content of the participants analyzed by gender, residency, age, education
levels, interest in nutrition and health relationship, and influence of health advice on eating
habits. Males had higher mean intake of the selected micronutrients pre intervention
(Phosphorus: 871.7+426 mg/day, Potassium:1822.3+765.8 mg/day, and Sodium: 2680.3+£774.5
mg/day) compared to females (Phosphorus: 680.1+222.3 mg/day, Potassium:1554.6+481.8
mg/day, and Sodium: 2512.3+633 mg/day) and higher intake of phosphorus (M: 684.1+236.6
mg/day vs. F: 546.6+152.1 mg/day) and potassium (M: 1291.8+391.7 vs. F:1169.8+375.6
mg/day) post intervention compared to females and almost the same mean dietary sodium intake
post intervention for males (2343.8+666.9 mg/day) and females (2344.4+846.1 mg/day).
Phosphorus intake among participants post-intervention was significantly correlated with males

(p: 0.029)

Patients residing in urban areas had higher pre-intervention dietary intake of phosphorus
(884.3+394 mg/day), potassium (1906.5+646.9 mg/day), and sodium (2768.5£598.2 mg/day)
compared to pre-intervention dietary intake of phosphorus (755.3+356.8 mg/day), potassium

(1627.3+682.5 mg/day), and sodium (2540.8+770.9 mg/day) for patients residing in rural areas.
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The dietary intake of phosphorus (655.3+231.8 mg/day) and potassium (1166.6+345.2 mg/day)
post-intervention was higher for patients residing in rural areas compared to phosphorus
(580.3+£178.8 mg/day) and potassium (1282.2+404.3 mg/day) intake of patients living in urban
areas, while the post-intervention dietary intake of sodium was slightly higher in patients
residing in urban areas (2394.3+823.1 mg/day) compared to those residing in rural areas

(2319.7£697.4 mg/day).

Comparing patients age with their dietary intake indicated that the mean phosphorus and
potassium intake for patients pre and post intervention was higher among older patients. For
instance, phosphorus intake pre-intervention among patients aged 20-39 years was 614.6+£172.8,
814.5+317.8 mg/day among patients between 40 and 59 years, and 974.7+548.7 mg/day among
those aged above 60 years, while phosphorus intake post-intervention among patients aged 20-
39 years was 554.6+202, 627.9+194.6 mg/day among patients between 40 and 59 years, and
727.5+261.2 mg/day among those aged above 60 years. Likely potassium intake pre-
intervention among patients aged 20-39 years was 1396.1+484.8, 1730.1+563.8 mg/day among
patients between 40 and 59 years, and 2073.1£939.9 mg/day among those aged above 60 years,
while potassium intake post-intervention among patients aged 20-39 years was 1193.5+425.9,
1210.2+332.7 mg/day among patients between 40 and 59 years, and 1382.8+453.3 mg/day
among those aged above 60 years. Dietary sodium intake was higher among older patients pre
intervention but decreased with age post intervention as described in table 6. Potassium intake
among participants pre-intervention was significantly correlated with patients aged above 60

years (p: 0.047).

Patients with higher education levels reported higher intake of phosphorus (929.1+498 mg/day)

and potassium (1878.2+805.7 mg/day) pre-intervention compared to those with lower education
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levels (phosphorus: 744.7+297.9 mg/day, potassium: 1654.7+620.3 mg/day). Patients with
lower education levels, however, had higher intake of both phosphorus (643.7+£230.3 mg/day)
and potassium (1250.8+411.7 mg/day) post-intervention. Moreover, dietary sodium intake was
higher among patients with higher education levels pre- (2699.1+778.1 mg/day) and post-
intervention (2469.4+970.8 mg/day) compared to the sodium intake of patients with lower

education levels pre- (2581.6+705.7 mg/day) and post-intervention (2293.9+623.6 mg/day).

Results shown in the same table describe the interest of the patients in the relationship between
nutrition and health and the effect of their interest with their dietary intake of phosphorus,
potassium, and sodium. As clear from the table, patients with no interest in the relationship
between nutrition and health had higher pre-intervention dietary intake of phosphorus
(841.89+391.19 mg/day), potassium (1856.13+713.5 mg/day), and sodium (2793.02+869.58
mg/day) as well as higher post-intervention dietary intake of phosphorus (684.05+259.55

mg/day), potassium (1275.45+473 mg/day), and sodium (2379.88+779.05 mg/day).

Patients were also asked about the influence of dietary recommendations and education on their
actual eating habits. It is clear from the results described in table 7 patients who are not
influenced by dietary education had higher pre-intervention dietary intake of phosphorus
(825.71+385.56 mg/day), potassium (1797.76+710.77 mg/day), and sodium (2660.03+£689.1
mg/day) as well as higher post-intervention dietary intake of phosphorus (735.17+£294.6

mg/day), potassium (1332.64+£527.98 mg/day), and sodium (2447.08£952.03 mg/day).
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Table 8: mean phosphorus, potassium, and sodium dietary intake of study participants both
pre and post dietary intervention indicated by gender, residency, age, education levels,
interest in nutrition and health relationship, and influence of health advice on eating habits.

Phosphorus (mg/day) Potassium (mg/day) Sodium (mg/day)
Variables
Pre Post Pre Post Pre Post
(MeanxSD) | (Mean+SD) | (Mean+SD) | (Mean+SD) | (Mean+SD) | (MeanzSD)
Male 871.7+426 | 684.1+236.6* |1822.3+765.8| 1291.8+391.7 | 2680.3+774.5 | 2343.8+666.9
Gender
Female | 680.1+222.3 | 546.6+152.1 [1554.6+481.8| 1169.8+375.6 | 2512.3+633.1 | 2344.4+846.1
Urban 884.3+394 580.3+178.8 |1906.5+646.9| 1166.6+345.2 | 2768.5+598.2 | 2394.3+823.1
Residenc
y
Rural | 755.3+356.8 | 655.3+231.8 |1627.3£682.5| 1282.2+404.3 | 2540.8+770.9 | 2319.7+697.4
52;2 614.6+172.8 554.6+202 [1396.1+484.8| 1193.5+425.9 | 2286+645.9 | 2360.2+1015.7
Age ?/2;2 814.5+317.8 | 627.9+194.6 [1730.1+563.8| 1210.2+332.7 | 2645.3+554.5 | 2349.8+680.8
ag‘;‘;ﬁfo 074745487 | 727.5+261.2 |207319399) 1385 814533 | 2935.74099.7 | 2311.9+475.9
Up to
high 744.7+297.9 | 643.7+230.3 [1654.7+620.3| 1250.84411.7 | 2581.6+705.7 | 2293.9+623.6
Educatio| Schoo!
n higher
than high| 929.1+498 598.7+183.2 |1878.2+805.7| 1228.7+327.4 | 2699.1+778.1 | 2469.4+970.8
school
Interest 1856.13+713 2793.02+869.5
in No 841.89+391.19|684.05+259.55 T T 1275.45+473 T TTT2379.88+779.05
Nutrition 5 8
and
Health 1623.6+646.6 2492.49+582.6
Relations| Yes |766.75+358.9(594.09+177.67 T4 |1223.15£3206 T | 2319.34712.39
hip
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Influencel No  [825.71+385.56 735.17+294.6 1797';$i710' 1332'6;"-'527'9 2660.03£689.1/2447.08+952.03

of Health

Advice

on Eating

Habits | Yes [789.24+370.65 600.6+182.86 1695'2?675' 1218'92’-'339'4 2602'111738'2 2314.24669.22
Total | 797.4+370.3 | 630.8+217 |1718.5+677.3| 1244.5+386.3 | 2615.24720.8 | 2344+732.9

Patients who reported having iron deficiency anaemia have lower pre-intervention intake of
phosphorus (763.34+280.32 mg/day), potassium (1691.69+579.42 mg/day), and sodium
(2635.59+673.47) compared to phosphorus (891.81£553.25 mg/day), potassium
(1792.8+920.72 mg/day), and sodium (2558.59+866.52 mg/day) dietary intake among those
who do not report having iron deficiency anaemia. On the post-intervention level, patients who
indicated having iron deficiency anaemia also had lower intake of phosphorus (608.15+184.59
mg/day), potassium (1207.38+356.95 mg/day), and sodium (2282.74+724.47 mg/day)
compared to the intake of phosphorus (693.56+£288.28 mg/day), potassium (1347.29+457.8
mg/day), and sodium (2513.75+758.58 mg/day) post intervention among patients who did not

indicate having iron deficiency anaemia.

Patients who indicated having high cholesterol levels have higher pre-intervention intake of

phosphorus (911.82+368.52 mg/day), potassium (1853.2+692 mg/day), and sodium
(2861.54+797.66 mg/day) compared to phosphorus (756.11+367.22 mg/day), potassium
(1669.87+675.14 mg/day), and sodium (2526.19+681.02 mg/day) dietary intake among those
who do not indicate having high cholesterol levels. On the post-intervention level, patients
indicating having high cholesterol levels also had higher intake of phosphorus (734.75+£209.51
mg/day), potassium (1384.71+353.72 mg/day), and sodium (2378.15+340.12 mg/day)

compared to the intake of phosphorus (593.28+209.88 mg/day), potassium (1193.87+389.58

57



mg/day), and sodium 2331.7+834.54 mg/day) post intervention among patients who did not

indicate having high cholesterol levels.

Similarly, patients who reported type Il diabetes have higher pre-intervention intake of
phosphorus (926.52+495.82 mg/day), potassium (1846.11+834.63 mg/day), and sodium
(2822.9+869.35 mg/day) compared to phosphorus (708.39+219.33 mg/day), potassium
(1630.52+542.32 mg/day), and sodium (2471.89+£570.83 mg/day) dietary intake among those
who do not report having type Il diabetes. On the post-intervention level, patients reporting type
Il diabetes also had higher intake of phosphorus (712.87+216.05 mg/day), potassium
(1373.27+£384.33 mg/day), and sodium (2528.22+667.1 mg/day) compared to the intake of
phosphorus (574.22+202.24 mg/day), potassium (1155.69+368.13 mg/day), and sodium
(2217+760.24) post intervention among patients who did not report having type 1l diabetes.
Phosphorus intake among participants pre-intervention was significantly correlated with

patients reporting type Il diabetes (p: 0.041).
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Table 9: mean phosphorus, potassium, and sodium dietary intake of study participants both
pre and post dietary intervention indicated by the iron deficiency anemia, high cholesterol
levels, and type Il diabetes.

Phosphorus (mg/day) Potassium (mg/day) Sodium (mg/day)
Variables

Pre Post Pre Post Pre Post
(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS

D) D) D) D) D) D)
Self-reported NO | 891.81455 | 693.56228 | 1792.8+92 | 1347.29+4 | 2558.50+8 | 2513.75+7
S 3.25 8.28 0.72 57.8 66.52 58.58
deficiency | Yes | 76334128 | 608.15+18 | 1691.69+5 | 1207.38+3 | 2635.59+6 | 2282.74+7
anemia 0.32 4.59 79.42 56.95 73.47 24.47
Self-reported NO | 756.11+36 | 593.28+20 | 1669.87+6 | 1193.87+3 | 2526.19+6 | 2331.7+83
high 7.22 0.88 75.14 89.58 81.02 4.54
cholesterol | Yes | 911.82+36 | 734.75+20 | 1853.2469 | 1384.71+3 | 2861.54+7 | 2378.15+3
levels 8.52 9.51* 2 53.72 97.66 40.12
NO | 708.39+21 | 574.22+20 | 1630.52+5 | 1155.69+3 | 2471.89+5 | 2217+760.

Self-reported 9.33 2.24 42.32 68.13 70.83 24

type 11

diabetes Yes | 926.52+49 | 712.87+21 | 1846.11+8 | 1373.27+3 | 2822.9+86 | 2528.22+6
5.82* 6.05* 34.63 84.33 9.35 67.1

Patients who considered energy levels on the packaged foods that they consume had lower pre

and post intervention phosphorus intake (713.2+268.02 and 626.69+148.32 mg/day) compared

to the pre and post intervention phosphorus intake (821.81+394.63 and 632+234.77 mg/day)

among patients who did not check energy levels. Same results were found for potassium intake

among patients who checked energy levels versus those who did not; lower pre and post

intervention potassium intake (1637.13+£614.63 and 1233.08+245.41 mg/day) was found among

patients who checked energy content of their consumed foods compared to the pre and post

intervention potassium intake (1742.07£700.37 and 1247.8+420.98 mg/day) among patients

who did not check energy levels. Sodium intake during pre-intervention was higher among
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patients who did not check energy levels compared to those who did (2339.45+503.33 and

2694.97+759.27 mg/day) but was slightly lower among patients not checking energy levels.

Patients who check sodium levels in their food had lower sodium intake pre-intervention
compared with those who do not (2393.52+541.27 vs. 2703.81+770.22 mg/day) as well as post-

intervention compared with those who do not (2311.66+554.02 vs. 2356.97+800.26 mg/day).

Patients who check phosphorus levels in their food had lower phosphorus intake pre-
intervention compared with those who do not (739.21+261.07 vs. 825.65+413.75 mg/day),
however, post-intervention phosphorus levels were higher among those who check phosphorus
levels on food labels compared with those who do not (664.42+231.63 vs. 614.51+211.24

mg/day).

Patients who check potassium levels in their food had lower potassium intake pre-intervention
compared with those who do not (1616.15+596.84 vs.1772.9£719.51 mg/day) as well as post-

intervention compared with those who do not (1169.64+401.95 vs. 1284.27+378.04 mg/day).
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Table 10: mean phosphorus, potassium, and sodium dietary intake of study participants both
pre and post dietary intervention indicated by checking selected macro and micronutrients on
food nutrition labels.

Phosphorus (mg/day) Potassium (mg/day) Sodium (mg/day)
Checking nutrients

on food labels Pre Post Pre Post Pre Post

(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS
D) D) D) D) D) D)

Yes | 713.2+26 | 626.69+1 | 1637.13+ | 1233.08+ | 2339.45+ | 2349.3+4

Energy (kcal) 8.02 48.32 614.63 245.41 503.33 46.83
No | 821.81+3 | 632+234. | 1742.07+ | 1247.8+4 | 2694.97+ | 2342.5+8

94.63 77 700.37 20.98 759.27 01.82
Yes | 724.99+2 | 668.82+1 | 1738.56+ | 1237.67+ | 2441.65+ | 2465.41+

Total fat 66.21 55.21 665.59 250.66 452.67 470.46
No | 818.39+3 | 619.81+2 | 1712.71+ | 1246.48+ | 2665.38+ | 2308.89+

95.85 32.39 689.4 420.18 779.22 794.62
Yes | 724.99+2 | 668.82+1 | 1738.56+ | 1237.67+ | 2441.65+ | 2465.41+

S 66.21 55.21 665.59 250.66 452.67 470.46
No | 818.39+3 | 619.81+2 | 1712.71+ | 1246.48+ | 2665.38+ | 2308.89+

95.85 32.39 689.4 420.18 779.22 794.62
Yes | 7249912 | 668.82+1 | 1738.56+ | 1237.67+ | 2441.65+ | 2465.41+

Cholesterol 66.21 55.21 665.59 250.66 452.67 470.46
No | 818.39+3 | 619.81+2 | 1712.71+ | 1246.48+ | 2665.38+ | 2308.89+

95.85 32.39 689.4 420.18 779.22 794.62
Yes | 664.27+3 | 664.09+1 | 1580.61+ | 1199.38+ | 2292.01+ | 2212.05+

o 06.78 81.98 803.91 322.93 504.64 490.69
No | 812.56+3 | 627.03+2 | 1734.18+ | 1249.63+ | 2651.88+ | 2359.02+

76.82 22.09 670.47 395.7 736.77 758.28
Yes | 707.45+2 | 620.75+1 | 1659.87+ | 1135.43+ | 2393.52+ | 2311.66+

Salt/sodium 56.83 68.51 618.63 304.36 541.27 554.02
No | 833.41+4 | 634.83+2 | 1741.97+ | 1288.13+ | 2703.81+ | 2356.97+

04.56 35.67 706.65 410.3 770.22 800.26
Yes | 739.21+2 | 664.42+2 | 1653.87+ | 1196.65+ | 2433.7+4 | 2502.39+

e 61.07 31.63 595.11 398.88 65.26 658.15
No | 825.65+4 | 614.51+2 | 1749.85+ | 1267.7+3 | 2703.14+ | 2267.24+

13.75 11.24 720.44 84.07 808.4 764.27
Yes | 716.13+2 | 647.63+£2 | 1616.15+ | 1169.64+ | 2367.72+ | 2454.22+

Potassium 70.11 34.72 596.84 401.95 526.25 667.48
No | 840.61+4 | 621.88+2 | 1772.9+7 | 1284.27+ | 2746.61+ | 2285.49+

11.2 10.28 19.51 378.04 781.17 769.17
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Patients were categorized according to their BMI as normal weights, overweight, and obese and

were then compared with their intake of phosphorus, potassium, and sodium. Prior to applying

the nutrition intervention, the lowest phosphorus (722.25+377.02 mg/day), potassium

(1561.25+727.26 mg/day), and sodium (2478.03+693.13 mg/day) levels were among patients

who had normal weights prior applying the intervention. Post-intervention results indicated that

the lowest phosphorus (590.82+153.05 mg/day) and potassium (1187.86£293.94 mg/day)

intakes were among overweight patients, while the lowest sodium intake was among obese

patients (2229.09+690.87 mg/day).

Table 11: mean phosphorus, potassium, and sodium dietary intake of study participants both
pre and post dietary intervention indicated by weight change over the past year and BMI.

Phosphorus (mg/day) Potassium (mg/day) Sodium (mg/day)

Variable Pre Post Pre Post Pre Post
(MeantS | (MeanzS | (MeantS | (MeantS | (MeantS | (MeanzS

D) D) D) D) D) D)

Normal | 755 9513 | 605.95+2 | 1561.25+ | 1204.52+ | 2478.03+ | 2389.69+

77.02 39.43 72726 | 42392 | 693.13 | 682.42

BMI O‘.’e;‘t"’e 772.85+2 | 590.82+1 | 1780.61+ | 1187.86+ | 2648.51+ | 2402.88+
19 63.49 53.05 446.92 | 29394 | 709.35 | 889.83

Obese | 9145044 | 700.26+2 | 1878.36+ | 1349.55+ | 2770.13+ | 2229.09+

18.66 277 74256 | 40441 | 77485 | 690.87

Pre-intervention, patients who rated their health status as “excellent” had higher intake of
phosphorus (992.57+583.88 mg/day), potassium (2050.35+884.78 mg/day), while sodium

(2880.22+872.25 mg/day) was higher among patients who rated their health as “poor”.

62



Similar results were found among these patients’ post-intervention, patients who rated their

health status as “excellent” had higher intake of phosphorus (645.05£155.54 mg/day),

potassium (1313.3+198.51 mg/day), while sodium (2419.87+1004.24 mg/day) was higher

among patients who rated their health as “good” as indicated in table 10 below.

Table 12: mean phosphorus, potassium, and sodium dietary intake of study participants both
pre and post dietary intervention indicated by their rating of their health status.

Phosphorus (mg/day) Potassium (mg/day) Sodium (mg/day)
Variables
Pre Post Pre Post Pre Post
(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS
D) D) D) D) D) D)
Excellent 992.57+5 | 645.05+1 | 2050.35+ | 1313.3+1 | 2863.57+ | 2328.11+
83.88 55.54 884.78 98.51 830.37 364.9
Verv 0ood 832.15+3 | 624.34+1 | 1796.76x | 1246.98% | 2748.48+ | 2293.82+
Y9 30.24 76.62 674.27 372.72 737.79 390.8
Health
Rating
Good 726.71+3 | 643.8+26 | 1562.45% | 1251.74% | 2390.97+ | 2419.87+
38.64 2.71 624.51 444.25 626.94 1004.24
Poor 705.94+1 | 560.34+2 | 1683.13% | 1074.34% | 2880.22+ | 2155.57+
43.9 39.13 548.99 426.74 872.25 634.01
5.3 Nutrition Intervention Biomarkers Analysis

To assess the effect of the dietary intervention on patients’ health status, several biomarkers

were measured and compared pre- and post-intervention. For instance, mean serum phosphorus

level increased post-intervention (6.2+1.5) comparing to pre-intervention (5.7+1.8), mean
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serum potassium level decreased post-intervention (5.2+0.8) comparing to pre-intervention
(5.4£0.8), and mean serum sodium level decreased post-intervention (137+3.6) comparing to

pre-intervention level (138.4+4.7).

The section below describes serum phosphorus, potassium, and sodium results among
participants in this study which was obtained from the patients both pre- and post- intervention
using. Table 12 below indicates the mean and standard deviation of serum phosphorus,
potassium, and sodium levels among participants in the study analyzed by gender, residency,

age, and education levels.

Both males and females had almost the same mean serum phosphorus levels (5.7+1.8) and
potassium (5.4+0.8 and 5.4+0.7) pre-intervention and slightly higher mean sodium serum levels
among females (138.8+7) than among males (138.2+2.6). Males had higher mean serum
phosphorus levels post intervention (6.2+1.3) compared to females (6+1.7) and higher mean
serum sodium levels post intervention (137.1+2.8) compared to females (136.8+4.6). Females,

however, had higher serum potassium levels (5.5+0.9) compared to males (5.1+0.7).

Comparing localities, it was found that pre-intervention, patients had living in rural areas had
higher serum phosphorus levels (5.8+1.7) than those living in urban areas (5.6+2) and
phosphorus levels increased post intervention among patients living both in urban (6.4+1.4) and
rural (6x1.5) localities. Patients living in rural areas, however, had lower potassium levels
(5.3+0.7) compared to patients living in urban areas (5.6+0.9), and patients living in both
localities showed a reduction in their serum potassium levels (5.2+0.6 and 5.2+0.9) post
intervention. Similarly, patients living in rural areas, had lower sodium levels (139.1+£2.7)
compared to patients living in urban areas (138.1+5.5), and patients living in both localities

showed a reduction in their serum sodium levels (137.9+3.8 and 136.6%3.5) post intervention.
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Comparing patients age with their mean serum phosphorus, potassium, and sodium levels
indicated that serum levels pre-intervention was lower among older patients. For instance,
phosphorus intake pre-intervention among patients aged 20-39 years was 5.8+2, 5.8+1.6 among
patients between 40 and 59 years, and 5.5+2 among those aged above 60 years. Likely potassium
intake pre-intervention among patients aged 20-39 years was 5.4+0.6, 5.6+0.8 among patients
between 40 and 59 years, and 4.9+0.7 among those aged above 60 years. Lowest mean serum
sodium levels were among patients aged above 60 years (137.9£3.2), followed by patients aged
between 40 and 59 years (138.1+3), and the highest levels were among ages 20- to 39-year-old
patients (139.5+7.9). Post-intervention phosphorus and sodium levels were among patients aged
40-59-year-old patients; 6.4+1.3 and 137.7+£3.4, respectively. Highest post-intervention
potassium level was among patients aged 20-39 years. Further details are indicated in table 11

below.

Patients with higher education levels have been shown to have higher serum phosphorus
(5.9£1.8) and sodium levels (140.6+7.6) pre-intervention compared to those with lower
education levels (phosphorus: 5.7+1.8, sodium: 137.5+2.6). Patients with lower education
levels, however, had almost similar serum levels of potassium (5.4+0.7 and 5.4+0.9) pre-
intervention.  Higher intake of phosphorus (6.4+1.7) was among patients with higher
educational levels, while higher serum potassium (5.4+0.7) was among those with lower
educational levels. Post-intervention serum sodium levels were almost the same among both
groups (137£3.7 and 137+3.3). Sodium serum levels among participants pre-intervention was

significantly correlated with patients who completed their degree beyond high school (P=0.038)

Results shown in the table (13) below describe the interest of the patients in the relationship

between nutrition and health and the effect of their interest with their serum phosphorus,
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potassium, and sodium levels. As clear from the table, patients with no interest in the
relationship between nutrition and health had lower pre-intervention dietary intake of
phosphorus (5.7+1.7) and lower post-intervention serum phosphorus (5.8+1.4) compared to
higher pre- and post-intervention phosphorus levels (5.8+1.8 and 6.4+1.5). Although mean
potassium levels were higher among patients interested in the nutrition and health relationship
pre-intervention (5.5+0.8), the same group had lower serum potassium levels post-intervention

(5.1%0.7).

Serum sodium results, however, were higher among the group of patients who are interested in
the nutrition and health relationship both pre- (139.3+5.5) and post- dietary intervention

(137.1£3.4).

Patients were also asked about the influence of dietary recommendations and education on their
actual eating habits. It is clear from the results described in table 13 that patients who are
influenced by dietary education had higher pre-intervention serum levels of phosphorus
(5.8+£1.8), lower serum potassium levels (5.4+0.8), and almost similar serum sodium levels.
Post-intervention analysis indicated that patients whom eating habits are influenced by
recommendation had lower serum phosphorus (6.1+1.5), potassium (5.1+0.7), and sodium

(136.7+3.7) levels.
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Table 13: mean serum phosphorus, potassium, and sodium among study participants both pre
and post dietary intervention indicated by gender, residency, age, education levels, interest in
nutrition and health relationship, and influence of health advice on eating habits.

Phosphorus (mg/dl) Potassium (mg/dl) Sodium (mg/dl)
Wil Pre Post Pre Post Pre Post
(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS
D) D) D) D) D) D)
Gender Male 5.7+1.8 6.2+1.3 5.4+0.8 5.1+0.7 | 138.2+2. | 137.1+2.
6 8
Femal | 5.7+1.8 6+1.7 5.4+0.7 5.5+0.9 138.8+7 | 136.8+4.
e 6
Locality | Urban | 5.7£1.8 6.2+1.5 5.4+0.8 5.2+0.8 | 138.4+4. | 137+3.6
7
Rural 5.6+2 6.4+1.4 5.6£0.9 5.2+0.6 | 139.1+2. | 137.943.
7 8
Age 20-39 5.8+1.7 6+1.5 5.3+0.7 5.2+0.9 | 138.1+5. | 136.6+3.
years 5 5
40-59 5.8+2 5.9+1.7 5.4+0.6 55+0.9 | 139.5+7. | 136.5+2.
years 9 4
above | 5.8+1.6 6.4+1.3 5.6+0.8 5.1+0.7 138.1+3 | 137.7+3.
60 4
years
Education | Upto 5.5+2 6+1.4 4.9+0.7 5.3+0.9 | 137.943. | 136%4.9
high 2
school
higher | 5.7+1.8 6+1.4 5.4+0.7 5.4+0.7 | 137.5+2. | 137+3.7
than 6
high
school
Interest in No 5.4+1.7 6.3+1.4 5.6+0.7 5.61 138.6+2 137.9+3
Nutrition
and Health | g 8 61115 | 5408 | 51207 | 138.445. | 136.743.
Relationshi 3 .
p
Influence No 5.7+1.7 5.8+1.4 5.3+0.7 55+0.8 | 137.1+2. | 136.8+4
of health 9
advice on G T E e g [ 64515 | 55:08 | 51:0.7 | 139.345. | 137.143.
eating
) 5 4
habits
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Patients who considered energy levels on the packaged foods that they consume had higher pre
intervention phosphorus (6.425+2.096 mg/dl), potassium (5.438+1.018 mg/dl), and sodium
(139.364+9.32 mg/dl) than patients who checked energy levels. Patients who check energy
levels on their packaged foods still had higher serum phosphorus levels (6.144+1.232 mg/dl)
compared to patients not checking energy levels. On the other hand, patients who check energy
had lower serum potassium (5.176+0.847 mg/dl) and sodium (136.818+3.281 mg/dl) levels

post-intervention.

Patients who check sodium levels in their food had lower serum sodium pre-intervention
compared with those who do not (136.571+3.48 vs. 139.171+5.02 mg/dl) but a bit higher serum
sodium levels post-intervention compared with those who do not check sodium levels on the

food label (137.214+3.043 vs. 136.914+3.815 mg/dl).

Patients who check phosphorus levels in their food had higher serum phosphorus pre-
intervention compared with those who do not (6.11+1.925 vs. 5.546+1.677 mg/dl), however,
post-intervention serum phosphorus levels were lower among those who check phosphorus

levels on food labels compared with those who do not (6.088+1.898 vs. 6.19+1.214 mg/dl).

Patients who check potassium levels in their food had lower serum potassium intake pre-
intervention compared with those who do not (5.392+0.824 vs. 5.411+0.739 mg/dl) as well as
lower serum potassium levels post-intervention compared with those who do not check

potassium on their packaged foods (5.118+0.61 vs. 5.286+0.884 mg/dl).
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Table 14: mean serum phosphorus, potassium, and sodium of study participants both pre and
post dietary intervention indicated by checking selected macro and micronutrients on food

nutrition labels.

Phosphorus (mg/dl) Potassium (mg/dl) Sodium (mg/dl)
Variables Pre Post Pre Post Pre Post
(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS
D) D) D) D) D) D)
Yes
6.45+2.1 | 6.20£2.1 | 5.44+1.0 | 5.18+0.8 | 139.361£9 | 136.82+3
0 3 2 5 .32 .28
Energy
(kcal) No
553+£1.6 | 6.14+£1.2 | 5.39£0.6 | 5.24+0.7 | 138.17£2 | 137.05%x3
3 3 9 9 .33 71
Yes
6.35+1.9 | 6.05+1.8 | 5.32+0.9 | 5.10+0.6 | 136.55+3 | 136.91+3
9 8 1 7 91 24
Total fat NG
555+1.6 | 6.19£1.3 | 5.43£0.7 | 5.27£0.8 | 138.97+4 | 137.03x3
8 4 2 3 874 12
Yes
6.35+1.9 | 6.05+1.8 | 5.32+0.9 | 5.10+0.6 | 136.55+3 | 136.91+3
9 75 14 7 91 24
Saturated
fat No
5.55+1.6 | 6.19+1.3 | 5.43+£0.7 | 5.27£0.8 | 138.97+4 | 137.03£3
8 4 2 3 .87 12
Yes
Cholesterol 6.35t1.9 | 6.05£1.8 | 5.32+0.9 | 5.10+0.6 | 136.55+3 | 136.91+3
9 75 1 7 91 24
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No

5.55+1.6 | 6.19+1.3 | 5.43+0.7 | 5.27+0.8 | 138.97+4 | 137.03+3
8 4 2 3 .87 12
No
5.69+1.7 | 6.16x1.4 | 5.37+0.7 | 5.25+0.8 | 138.46+4 | 136.93+3
6 4 1 0 91 71
Carbohydra
tes Yes
6.10+1.9 | 6.14+1.7 | 5.68+1.2 | 5.04+0.8 | 138.20+3 | 137.60+2
4 1 2 2 .35 .30
Yes
6.39+1.8 | 6.07+1.8 | 5.32+0.8 | 5.08+0.6 | 136.57+3 | 137.21+3
1 6 1 7 48 .04
Salt/sodium NG
5.47+1.7 | 6.19+1.2 | 5.44+0.7 | 5.29+0.8 | 139.1745 | 136.91+3
0 9 5 5 .02 .82
Yes
6.11+1.9 | 6.09+1.9 | 5.40+0.8 | 5.12+0.6 | 136.88+3 | 136.63+3
3 0 5 3 .34 .20
Phosphorus No
5.55+1.6 | 6.19+1.2 | 5.41+0.7 | 5.28+0.8 | 139.18+5 | 137.18+3
8 1 3 7 .18 79
Yes
6.21+1.9 | 6.06+1.8 | 5.39+0.8 | 5.12+0.6 | 136.94+3 | 136.88+3
1 4 2 1 .25 .28
Potassium No
547416 | 6.21+1.2 | 5.41+0.7 | 5.29+0.8 | 139.22+5 | 137.06+3
5 3 4 8 .25 79
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Patients were categorized according to their BMI as normal weights, overweight, and obese and
were then compared with their intake of phosphorus, potassium, and sodium. Prior to applying
the nutrition intervention, the lowest phosphorus (5.659+1.629 mg/dl) and potassium
(5.289+£0.604 mg/dl) were among patients who had normal weights prior applying the
intervention, while the lowest sodium (137.583+3.232 mg/dl) levels were among patients who
had overweight. Post-intervention results indicated that the lowest serum phosphorus
(5.602+£1.392 mg/dl) and potassium (5.182+0.636 mg/dl) levels were among overweight
patients, while the lowest sodium levels were among overweight patients (136.231+4.146

mg/dl).
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Table 15: mean serum phosphorus, potassium, and sodium of study participants both pre and
post dietary intervention indicated by BMI.

Phosphorus (mg/dl) Potassium (mg/dl) Sodium (mg/dl)
VEELales Pre Post Pre Post Pre Post
(MeantS | (MeantS | (MeanzS | (MeantS | (MeantS | (MeanxS
D) D) D) D) D) D)
Normal
5.66+£1.6 | 5.60+£1.3 | 5.29+0.6 | 5.18+0.6 | 137.71+2 | 136.91+2
3 9 0 4 .61 57
Overwe
BMI ight 5.85£2.1 | 6.63£1.3 | 5.45+0.7 | 5.23£0.7 | 137.58+3 | 136.23+4
8 7 1 8 23 A5
Obese
5.73t1.7 | 6.52+1.4 | 552+0.9 | 5.29+1.0 | 140.07+7 | 137.80+4
0 3 8 3 A7 31

Pre-intervention, patients who rated their health status as “good” had higher serum levels of

phosphorus (6.13£1.79 mg/dl) and sodium (139.5+£6.04 mg/dl), while patients rating their health

as “poor” had higher intake of potassium (5.65+0.44 mg/dl).

Similar results were found among these patients’ post-intervention, patients who rated their

health status as “poor” had higher serum phosphorus levels (6.54+1.58 mg/dl), potassium

(5.73+£0.36 mg/dl), while serum sodium levels were higher among patients who rated their

health as “good” (137.82+3.1 mg/dl).
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Table 16: mean serum phosphorus, potassium, and sodium among study participants both pre
and post dietary intervention indicated by their rating of their health status.

Phosphorus (mg/dl) Potassium (mg/dl) Sodium (mg/dl)
Variables
Pre Post Pre Post Pre Post
(MeantS | (MeanzS | (MeantS | (MeantS | (MeantS | (MeanzS
D) D) D) D) D) D)
6.37£1.3 | 5.53£1.0 | 5.49+0.7 | 138.86x£2 | 136.57+2
Excellent 5.45+2 6 2 4 57 5
Very good 5.42+1.4 | 556+£0.8 | 5.42+0.8 | 5.16+0.6 | 137.19+3 | 136.38+4
yd 9 4 7 4 83 32
Health
Rating
Good 6.13+1.7 | 6.46x£1.7 | 5.31+0.6 | 5.11+0.9 | 139.5+6. | 137.82+3
9 4 5 4 04 A
Poor 5.26£2.4 | 6.54+15 | 5.65+0.4 | 5.73£0.3 | 136.75x0 | 135.75+4
8 8 4 6 .96 57

Table (17) below shows that serum phosphorus and potassium were higher pre-intervention

among patients with iron deficiency anemia and stayed almost the same post intervention, while

serum sodium levels were higher among patients without iron deficiency anemia pre and post

intervention. Similar results were found for patients with high cholesterol levels. On the other

hand, patients with type 11 diabetes had lower phosphorus, potassium, and sodium serum levels.
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Table 17: mean serum phosphorus, potassium, and sodium of study participants both pre and
post dietary intervention indicated by self-reported iron deficiency anemia, high cholesterol
levels, and type Il diabetes.

Phosphorus (mg/dl) Potassium (mg/dl) Sodium (mg/dl)
Variables
Pre Post Pre Post Pre Post
(MeantS | (MeanzS | (MeantS | (MeantS | (MeantS | (MeanzS
D) D) D) D) D) D)
No
5.71+1.4 | 6.00+£1.0 | 5.38+0.7 | 5.00+1.0 | 138.62+2 | 138.00+4
Self- 4 0 2 0 .26 .00
reported
iron
deficiency Yes
anemia 5.74+1.8 | 6.00+2.0 | 5.41+0.7 | 5.00+£1.0 | 138.36+5 | 137.00+4
8 0 9 0 4 .00
No
5.74+1.8 | 6.00+2.0 | 5.38+0.7 | 5.00+1.0 | 138.81+5 | 137.00+3
Self- 9 0 3 0 .25 .00
reported
high
cholesterol es
levels 571+1.4 | 6.00+£1.0 | 5.48+0.8 | 5.00+1.0 | 137.38+2 | 136.00+4
1 0 7 0 .84 .00
No
5.9+1.94 6.00+2.0 554078 5.00+£1.0 | 139.28+5 | 138.00+3
0 0 .68 .00
Self-
reported
type two Yes
oo 5.48+1.4 | 6.00+1.0 | 5.27+0.7 | 5.00+1.0 | 137.242. | 136.00+4
8 0 3 0 59 .00
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5.4 Paired sample T-test
Table (18) below shows the 24-h recall data comparison of phosphorus, potassium, and sodium

intake before and after intervention. Results of the paired sample t-test showed that the mean
phosphorus intake was decreased for the post intervention with a mean decrease of +166.6mg,
t: 3.4 and the change in mean is not close and has shown to be statistically significant (p:0.002).
Similarly, mean dietary potassium intake decreased after implementing the intervention with a
mean decrease of 474mg, t=5.2, and this change is highly significant (p<0.001). Moreover, the
mean change in sodium intake post-intervention was positive, i.e., sodium intake decreased with

a mean decrease of 271.1mg, t=2.2, and this decrease is significant (p: 0.033).

Table 18 shows the results of the paired sample t-test for micronutrient dietary content in HD
patients’ diet

Dietary Meanz SD Cl t df p
content

(g/day)

Pair | Phosphorus 166.60 66.80-266.40 3.40 48 .002

1 pre —and +347.50
post

intervention

Pair | Potassium | 474.0+641.50 289.80-658.30 5.20 48 .000
2 pre —and
post
intervention

Pair | Sodium pre | 271.10+866.00 22.40-519.90 2.20 48 .033
3 —and post
intervention

Table (19) below compares serum phosphorus, potassium, and sodium levels before and after
the nutrition intervention. Results of the paired sample t-test showed that the mean serum
phosphorus intake increased post intervention with a mean increase of -0.4mg, t=-2.2 and the
change in mean is not close and has shown to be statistically significant (p: 0.033). Similarly,

mean serum potassium intake decreased after implementing the intervention with a mean
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decrease of 0.2mg, t=1.4, however this change was not significant (P= 0.165). Moreover, the

mean change in serum sodium levels post-intervention was positive, i.e., sodium intake

decreased with a mean decrease of 1.4mg, t=1.8, however this decrease was not significant (p:

0.079).

Table 19 shows the results of the paired sample t-test for biomarkers in HD patients’ diet

intervention

Biomarker | Meanz SD Cl t df p
(mg/dl)
Pair | Phosphorus | -0.43+1.36 -0.80-0.00 -2.20 48 0.033
1 pre —and
post
intervention
Pair | Potassium 0.18+0.88 -0.10-0.40 1.40 48 0.165
2 pre —and
post
intervention
Pair | Sodium pre — | 1.43+5.56 -0.20-3.00 1.80 48 0.079
3 and post
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5.5 Food intake analysis

Table 20 shows the ranking of the most consumed food items and meals pre-and post-

intervention based on frequency

Food item e | e
intervention intervention

Pita bread (white flour) 1 1
Black tea 2 2
Sugar 3 4
Olive oil 4 5
Cola 5 12
Coffee without sugar 6 3
Labneh 7 6
Dried thyme (za'atar) 8 8
Tomato, raw 9 0
Orange 10 19
Tangerine 11 15
Egg 12 9
White Rice 13 11
Cucumber 14 10
Apple 15 7
Hummus 16 17
Yogurt 17 16
Instant coffee with cream & sugar 18 0
Taboun Bread (Whole Wheat) 19 0
Potato chips 20 0
Chicken breast 0 20
Pickles 0 14
Grape juice 0 18
Sprite 0 13
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To indicate the most consumed food items and meals among HD patients participating in this
study, the 20 highest consumed food items pre- and post-intervention were ranked, and the
results are presented in the table above. It is important to note that some items were among the
20 highest consumed foods pre-intervention but were no longer among the highest consumed
items post-intervention. In this case, these items were ranked as zero (0); if the food item was
among the highly consumed items post-intervention but was not among the highest consumed
pre-intervention, the new items were added to this list but were ranked as zero (0) in the pre-

intervention list.

Some of the items were highly consumed pre-intervention, including tomatoes, instant coffee
with cream & sugar, whole wheat taboun bread, and potato chips but were not included in the
post-intervention list. Chicken, pickles, grape juice, and Sprite, however, were among the 20
highly consumed food items post intervention but were not included in the pre-intervention list

of items.

Certain items maintained the same rank pre- and post-intervention, and others had a close
ranking pre- and post-intervention. For instance, pita bread, black tea, and dried thyme (za'atar)
maintained the same rank while sugar, olive oil, labneh, hummus, and yogurt had close rankings

pre- and post-intervention.

The chart below visually indicates how the ranking of the most consumed foods has changed

pre- and post-intervention.
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Figure 2: Ranking of most consumed foods pre- and post-intervention based on frequency
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Table (21) below shows the ranking of the foods that contributed to the highest phosphorus
consumption both pre- and post-intervention among the study participants. The foods with
the highest phosphorus content in the diets of HD patients’ pre-intervention were lamb
meat, beef, hummus, white beans and tomato stew, and labneh. As patients’ diets changed
post-intervention, so did the foods that contribute to their dietary phosphorus intake. For
instance, the food item that had the highest phosphorus content post-intervention was beef,
followed by labneh, chicken, whole wheat taboun bread, and makloubeh. Some items in
the pre-intervention list remained in the post-intervention list, such as beef and labneh,
while other items such as whole wheat taboun bread were only included in the post

intervention list.

Table 21 Foods that contributed to phosphorus intake of the patients pre-and post-
intervention

Pre-intervention Post-intervention
Rank Food Name Rank Food Name
1 Lamb meat 1 Beef
2 Beef 2 Labneh
3 Hummus 3 Chicken
4 White beans & tomato 4 Taboun bread (whole wheat)
(yakhneh)
5 Labneh 5 Makloubeh
6 Mansaf 6 Eggplant & ground beef
7 Tomato & cucumber salad 7 Bread pita bakery (white flour)
8 Avocado with salt 8 Dried thyme (za'atar)
9 Cucumber 9 Fool mudammas
10 Stuffed grape leaves 10 Savory pastries with potato
11 Avocado & lemon salad 11 Sour cream (yogurt 14% fat)
12 Makloubeh 12 Baked Pastries (cheese goat)
13 Almond 13 Stuffed grape leaves
14 Tangerine 14 White rice
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15 Chicken 15 Walnut

16 Potato 16 Eggplant pickled

17 Salad 17 Orange

18 Fool mudammas 18 Cola

19 Carrot 19 Vermicelli soup with chicken broth
20 Pickle 20 Apple

Table (22) below shows the ranking of the foods that contributed to the highest potassium
consumption both pre- and post-intervention among the study participants. Foods with the
highest potassium content in the diets of HD patients’ pre-intervention were apple,
watercress, baba ghanoush, fool mudammas, and potato chips. As patients’ diets changed
post-intervention, so did the foods that contribute to their dietary potassium intake. For
instance, the food item that had the highest potassium content post-intervention was lamb
meat, followed by kabab, baklawa, goat yogurt, eggs with olive oil. All items in the pre-

intervention list changed post-intervention.
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Table 22 Foods that contributed to potassium intake of the patients pre-and post-

intervention

Pre-intervention Post-intervention

Rank Food Name Rank Food Name

1 Apple 1 Lamb meat

2 Watercress 2 Kabab (ground lamb)

3 Baba ghanoush 3 Baklawa

4 Fool mudammas 4 Goat yogurt

5 Potato chips 5 Eggs with olive oil

6 Dried thyme (za'atar) 6 Dried thyme (za'atar)

7 Egg with olive oil 7 Cake with chocolate

8 Cucumber 8 Carrot

9 Green onions 9 Spinach baked pastry

10 Goat cheese 10 Green onions

11 Rice 11 Fool mudammas

12 Labneh 12 Tomato

13 Corn 13 Goat cheese

14 Cake with chocolate 14 Black tea

15 Pastrami 15 White rice

16 Chicken 16 Fresh lemon juice & sugar

17 Avocado with Salt 17 Labneh

18 Pita bread (white flour) 18 Hummus

19 Energy drink 19 Milk chocolate

20 Potato 20 Strawberry, raw

Table (23) below shows the ranking of the foods that contributed to the highest sodium
consumption both pre- and post-intervention among the study participants. Foods with the
highest sodium content in the diets of HD patients’ pre-intervention were green peas & carrot
yakhneh, dried thyme baked pastry, beef, homemade orange cake, and Ground Beef with
Tahini Sauce. As patients’ diets changed post-intervention, so did the foods that contribute

to their dietary sodium intake. For instance, the food item that had the highest sodium content
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post-intervention was Makloubeh, followed by baked Cheese pastry, fried Potato, Falafel

sandwich, and Freikeh soup. All items in the pre-intervention list changed post-intervention.

Table 23 Foods that contributed to sodium intake of the patients pre-and post-intervention

Pre-intervention

Post-intervention

Rank Food Name Rank Food Name
1 Green peas & carrot (yakhneh) 1 Makloubeh
2 Dried thyme baked pastry 2 Cheese baked pastry
3 Beef 3 Fried Potato
4 Homemade orange cake 4 Falafel sandwich
5 Ground Beef with Tahini Sauce 5 Freikeh soup
6 Freikeh soup 6 Hummus
7 Roasted peanut 7 Potato chips
8 Cappuccino 8 Salad
9 Dried thyme (za'atar) 9 Savory Pastries with Potato
10 Chicken 10 Ground beef
11 Pita bread (white flour) 11 Chicken
12 Summer squash 12 Pita bread (white flour)
13 Mujadara (lentil & rice) 13 Pizza
14 Stuffed eggplant 14 Beef
15 Baba ghanoush (eggplant salad) 15 White rice
16 Eggs 16 Yogurt
17 Mussakhan roll (shrak & chicken) 17 Spreadable cheese
18 Mayonnaise salad 18 Maftoul
19 Ground beef & potato 19| Bamba (corn & peanut snack)
20 Makloubeh 20| Instant Coffee with cream &

sugar
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Chapter 6: Discussion

This study aimed to develop a nutrition intervention plan for managing the nutrient intake of
ESRD patients on HD through the modulation of protein intake, adequacy of caloric intake,
control of sodium, potassium, and phosphorus intake personalized to the nutrient
requirements of each case. In addition to reporting the demographic data among the study
participants, nutrition knowledge and attitudes, diseases, and BMI, this study also reports
data comparing pre- and post-intervention dietary intake of phosphorus, potassium, and
sodium among study participants as well as the change in serum phosphorus, potassium, and
sodium levels resulting from the dietary intervention. Moreover, the most consumed items
among patients pre-and post-intervention and the food items contributing to the highest
intake of phosphorus, potassium and sodium among participants pre-and post-intervention
were also reported. The following chapter discusses main findings of this study and suggests

future areas that should be studied in the field of nutrition and ESRD patients.

6.1 Sociodemographic information

Sociodemographic analysis of study participants indicates that males represented the
majority of the sample. Similarly, males represented more than 50% of the sample in two
studies conducted in Nablus (Rezeq et al., 2018) (Khader et al., 2013) and in a study

conducted in Hebron, (Badrasawi et al., 2021).

In this study, about half of the patients are aged between 40-59 years. Similarly, the mean
age of HD patients in a study conducted in Hebron was 50.1 + 16.6 years (Badrasawi et al.,
2021) and most (86.8%) of the patients were above 45 years of age in a study conducted by
Rezeq et al (2018) and 45% of HD were aged between 45 and 64 in a third study by Khader
et al (2013) (Rezeq et al., 2018) (Khader et al., 2013). This indicates that older patients are
usually more susceptible to having ESRD and undergo HD, and that older age is a risk factor

for ESRD.
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Most HD patients in this study lived in rural areas of Ramallah and EI-Bireh governorate,
which is expected as the HD unit at the PMC targets all the patients residing in rural areas
of the governorate. These results were consistent with the result of a different research in
Palestine which indicated that most HD patients lived in villages (Khader et al., 2013). On
the other hand, a different study performed among Palestinian HD patients reported that
about 46.4% of HD patients lived in cities, while the rest lived in villages or camps (Naalweh

etal., 2017).

In addition, most of the participants in this study were unemployed. This was expected as in
addition to the unemployment rate among the Palestinian population, many HD are unable
to work due to their health status as well as the time that they spend at the dialysis unit
making it harder to be consistent in a job position. This is consistent with the results of other
studies conducted in Palestine which reported 89.4% and 76.8% unemployment among HD
patients (Khatib et al., 2018) (Souzan Zidan, Manal Badrasawi, Bayan Nimer, Kawther Abu

Sabha, 2019).

Furthermore, the vast majority of participants in this study completed an education level
only maximum up to high school, compared to 47.4 % of patients completing primary
education in a different study (Badrasawi et al., 2021), and 79.2% did not complete high

school education (Rezeq et al., 2018).

To assess participants weight status, the BMI was measured for patients pre and post dietary
intervention. Results indicated that more than half of the patients are either overweight or
obese pre and post intervention (24.5% and 32.8%; 26.5% and 30.6%), respectively. These
results comply with the recommendation of maintaining a higher BMI for HD patients as
higher BMI and fat mass result in higher survival rates by means of reversing the catabolic

conditions that the patients might experience (Okuno, 2021).
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6.2 Nutrition intervention and change in nutrients intake

Nutrition guidance for CKD patients is most useful when specified to the requirements and
preferences of the patient and should be delivered at the right time and in the right format

that suits the patient to attain the maximum benefit (Beto et al., 2016).

The diet for HD is very specific and target not only macronutrients, but most importantly
provides specific recommendations for micro-nutrients, making it harder to implement
among HD patients and might have undesirable effect on their quality of life. Moreover, the
dietary guidelines for HD patients are complicated and require consistent follow-up and

guidance and are usually unindividualized (Saglimbene et al., 2021).

Previous research has shown that the median sodium intake among HD patients is 1337 mg,
mean phosphate intake was 1438 mg, and the mean potassium intake was 3655 mg
(Saglimbene et al., 2021), and that there is higher phosphorus intake among dialysis patients
on HD days compared to non-dialysis days (Tao et al., 2019). Moreover, previous research
implied that only about 25% of patients did not have a phosphorus intake higher than the
recommended amount and only 28% did not exceed the recommendation for potassium,
while 85% of the patients met the guidelines for sodium intake (Saglimbene et al., 2021).
Similarly, excess intake of phosphorus (1104+316 mg/day), sodium (2308+910 mg/day),

and potassium (2609+716 mg/day) was noticed among HD patients (Xie et al., 2018).

Median phosphorus (M: 1467, F: 1391 mg/day), potassium (M: 3715, F: 3569 mg/day), and
sodium (M: 1378, F: 1292 mg/day) intake was higher among males than among females in
previous research (Saglimbene et al., 2021). This is consistent with the results of this study
were males had higher mean intake of the selected micronutrients pre-intervention compared

to females and higher intake of phosphorus and potassium post-intervention compared to
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females and almost the same mean dietary sodium intake post intervention for males and
females. Moreover, phosphorus intake among study participants was significantly correlated
with males (p: 0.029) post-intervention. Males might have higher intake of phosphorus,
potassium and sodium due to their overall higher energy needs, and thus higher food intake.
Results from different research , however, indicated that females had more difficulties in
following renal diets; this might be due to several reason, such as their higher responsibility

in buying and preparing food which is influenced by their physical health (Beto et al., 2016).

Comparing patients age with their dietary intake in this study indicated that the mean
phosphorus and potassium intake for patients pre and post intervention was higher among
older patients. For instance, phosphorus intake post-intervention among patients aged 20-39
years was 554.6+202, 627.9£194.6 among patients between 40 and 59 years, and
727.5+261.2 among those aged above 60 years. Likely, potassium intake post-intervention
among patients aged 20-39 years was 1193.5+425.9, 1210.2+332.7 among patients between
40 and 59 years, and 1382.8+453.3 among those aged above 60 years. Results from the
literature did not match the results of this this intervention were previous research specified

that older people have higher will to follow dietary guidance (Beto et al., 2016).

Patients with lower education levels had higher intake of both phosphorus and potassium
post-intervention. This is consistent with reported data in the literature were higher reading
levels have been shown to lead to higher dietary adherence (Beto et al., 2016). This indicates
the need to find distinctive way to educate HD patients with lower educational levels with

the required information that would help them to maintain normal levels of nutrient intake.

Patients were asked regarding their interest in the relationship between nutrition and health
to compare this component of health literacy with their intake levels of phosphorus,

potassium, and sodium. Results of this study indicated that patients with no interest in the
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relationship between nutrition and health had higher pre- and post-intervention dietary intake
of phosphorus, potassium, and sodium. This is consistent with reported data in the literature
were higher health literacy have been shown to lead to higher dietary adherence (Beto et al.,
2016), especially among patients with low socioeconomic status indicating the need to
provide the healthcare staff with trainings to enable them to work with such patients
(Skoumalova et al., 2019). Published research papers indicated that 38 percent of HD
patients are uncertain or disbelieved that dietary salt affected BP and 30% did not think it

was related to fluid gain (Kauric-Klein, 2020).

It has been shown in published literature that educating HD patients (based on health belief
model) has improved nutritional knowledge but did not improve dietary intake (Nooriani et
al., 2019), the results of our study indicated similar findings. Patients participating in this
study were asked about the influence of dietary recommendations and education on their
actual eating habits, the results clearly indicated that patients who are not influenced by
dietary education had higher pre- and post-intervention dietary intake of phosphorus,

potassium, and sodium.

Patients who reported having iron deficiency anaemia have lower pre- and post intervention
intake of phosphorus, potassium, and sodium compared to those who do not report having
iron deficiency anaemia. This might be due to the fact that having anemia is linked to
lower/insufficient dietary intake and lower overall dietary status. On the other hand, patients
who reported high cholesterol levels and type Il diabetes have higher pre- and post-
intervention intake of phosphorus, potassium, and sodium compared to those who did not
report having high cholesterol levels and type Il diabetes, and phosphorus intake among
participants pre-intervention was significantly correlated with patients reporting type Il

diabetes (P= 0.041). Higher intake of these micronutrients among HD patients with high
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cholesterol levels and type 11 diabetes could be due to higher food intake and/or unhealthy

eating habits that have led to the occurrence of these health conditions.

Food labels do not usually identify the content of two of the most essential nutrients that
should be monitored in the diets of HD patients, i.e., potassium and phosphorus. Indicating
potassium and phosphorus content is not obligatory, making it harder for patients to compare
commercial food products when buying/consuming them, and choose the items that match
their goals. Moreover, food labels are usually hard to be read and understood (Beto et al.,
2016). In addition, it is hard for patients to estimate the nutrient content of food/meals

prepared at home (Beto et al., 2016).

Patients participating in this research who read energy levels on the packaged foods usually
consume lower pre and post intervention phosphorus, potassium and sodium intake
compared to the pre and post intervention phosphorus, potassium and sodium intake among
patients who did not check energy levels. Similarly, patients who check sodium and
potassium levels in their food had lower sodium and potassium intake pre- and post-
intervention compared to those who do not and those who check phosphorus and potassium
levels. These results make sense as patients who check this information on their purchased
foods usually have the knowledge about the nutrients that affect their health and are actively

searching for the content of these nutrients in their foods, thus leading to lower intake.

6.3  Nutrition intervention and the change on biomarkers
To assess the effect of the dietary intervention on patients’ health status, phosphorus,

potassium, and sodium serum levels were measured and compared pre- and post-
intervention. Although the mean serum phosphorus level increased post-intervention
(5.7£1.8 vs. 6.2£1.5), the mean serum potassium and sodium levels decreased post-

intervention compared to pre-intervention levels 5.4+0.8 vs. 5.2+0.8 and 138.4+4.7 to
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137+3.6, respectively.  Similar results were found among HD patients who were provided
with personalized diets and nutrition education were serum phosphorus and potassium levels
were significantly reduced, while the dietary intake of phosphorus and potassium increased

post intervention (de Melo Ribeiro et al., 2020).

Serum phosphorus is affected by several factors other than the dietary intake, including PTH,
fibroblast growth factor 23, digestive system, bone, and Vitamin D and maintaining normal
serum levels is affected by these factors, which makes it more challenging to control even

among people with normal kidney function (Suki & Moore, 2016).

In different research implementing an educational program for HD patients, it was also found
that serum phosphorus, potassium, and sodium levels were significantly lower among the
intervention group (Naseri-Salahshour et al., 2020).  Self-reported adherence were also
improved in the intervention group for both phosphorus and potassium dietary intake, and
were statistically significant at the 3 and 9 month periods compared to pre-intervention
(Griva et al., 2018). When a registered dietitian was responsible for controlling serum
phosphorus levels among HD patients, there was a higher improvement than on serum
phosphorus levels compared to when a nurse and a nephrologist were in charge (Blair et al.,
2013). In a self-management controlled trial conducted among HD patients, a significant
reduction in serum potassium was noted at 3 and 9 months of the intervention and serum
phosphate was improved at the 3 month period but was not sustained till the 9 month period

of the intervention (Griva et al., 2018).

Both males and females had almost the same mean serum phosphorus levels and potassium
pre-intervention and slightly higher mean sodium serum levels among females than among
males. Males had higher mean serum phosphorus levels post intervention compared to

females and higher mean serum sodium levels post intervention compared to females.
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Females, however, had higher serum potassium levels compared to males. Previous research
has indicated that gender is not linked to higher mortality rates among HD patients (Ma &

Zhao, 2017)

Comparing patients age with their mean serum phosphorus, potassium, and sodium levels
indicated that serum levels pre-intervention was lower among older patients. Post-
intervention phosphorus and sodium levels were among patients aged 40-59-year-old
patients while the highest post-intervention potassium level was among patients aged 20-39
years. Having higher phosphorus levels among older aged HD patients was justified in the
literature as individuals aged 50 years and above have higher rates of bone problems which
is associated with higher serum phosphorus (Suki & Moore, 2016). Controlling bone
diseases helps in managing the level of serum phosphorus which should be considered in the
treatment plan (Suki & Moore, 2016). In the literature, it has been shown that higher age is
directly associated with higher mortality rates among patients undergoing HD (Ma & Zhao,
2017), and elevated serum phosphorus is higher among older patients which was associated
with harmful health episodes and mortality resulting from cardiovascular events (Suki &

Moore, 2016).

6.4  Effect of the intervention on the intake levels of selected micronutrients
The dietary intake of HD patients showed a significant decrease in the intake of phosphorus,

potassium, and sodium after applying the intervention. This clearly shows the role of
personalized diets and the consistent follow up from a dietitian on the decrease in the intake
of the nutrients that have shown to possess a risk on the health of HD patients. The time of
the intervention showed to be enough to make a significant change in the intake of

phosphorus, potassium, and sodium.
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6.5 Effect of the intervention on serum levels of selected biomarkers
Comparing serum phosphorus, potassium, and sodium levels before and after this nutrition

intervention study showed that the mean serum phosphorus increased post intervention with
and the change has shown to be statistically significant (P= 0.033). The target was to
decrease serum phosphorus levels, but the results showed otherwise. It was noted throughout
the literature search that it is often harder to follow and adhere to phosphorus
recommendations which might results in higher serum phosphorus levels. In addition, serum
phosphorus levels are linked to bone health, digestive system health, PTH, and several other
factors which might lead to the increase in serum phosphorus levels beyond patient’s dietary
intake. This was shown in this study, were dietary phosphorus intake decrease significantly,

but was not accompanied with a decrease in serum phosphorus levels.

The serum potassium, however, decreased after implementing the intervention which was
consistent with lower dietary intake of potassium among HD patients in this intervention,
thus showing the effectiveness of this intervention study on potassium intake and potassium
serum levels. The decrease in serum potassium levels was not significant which probably

implies the need for more time to see significant decrease in the serum levels of this nutrient.

Moreover, the mean serum sodium levels post-intervention decreased which demonstrates
the effectiveness of this intervention study on the dietary intake of sodium as it was
accompanied by a decrease in sodium levels post intervention. Most likely, more time is

required for statistically significant changes in serum sodium levels.

6.6 Effect of the intervention on consumed food items and meals
The results of this study have not only shown a decrease in the intake of dietary phosphorus,

sodium, and potassium, but has also shown an improvement in the dietary quality in the diets
of these patients. Items with higher dietary quality were consumed post-intervention

compared to baseline, which also indicates the improvement in the diets of these patients. It
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Is important to note, however, that patients still consumed “unhealthy” food items and meals.

These items were indicated in the results and should be worked on in future interventions.
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Chapter 7: Conclusion and recommendations
Nutrition intervention has a key role in both the management of ESRD and in preventing

health complications that are shown to be associated with the disease. Managing the
nutritional status of a HD patient requires detailed assessment of the nutritional requirements
of the patient and a precise nutrition intervention plan considering the macro and
micronutrients that are associated with the nutrition status of HD patients.

This study indicated the possibility of developing an individualized dietary plan for each HD
patient according to the HD macro and micronutrient dietary recommendation. These plans
were developed on several phases and used data from a food composition software that
includes meals and food items consumed by the Palestinian population. Using such data
helped in better adherence to the diet plans.

The outcomes of this study indicated the effectiveness of the nutrition intervention on the
dietary intake of phosphorus, potassium, and sodium among HD patients. This has shown
that a 3-month intervention period is enough to show significant improvements in the dietary
intake of three of the most essential micronutrients that affect the health of HD patients.
Providing personalized diet plans also resulted in changes in the serum levels of three
essential biomarkers that affect the health of HD patients’ serum phosphorus, potassium, and
sodium. The study resulted in a decrease in serum potassium and sodium levels, but this
improvement was not significant which probably implies the need for more time to see

significant decrease in the serum levels of this nutrient.

As the first of its kind in Palestine, a nutrition intervention was implemented in this study to
improve the medical and nutritional status of HD patients at PMC. Since the program showed
to provide positive results, it is recommended to develop this intervention to a national

nutrition intervention system targeting Palestinian HD patients.
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Annexes:

Questionnaire:

1. Food habits

1. Do you consider yourself to be a vegetarian or vegan?

Yes, a vegetarian or vegan

2. Neither of them - move to question 3

Do you avoid eating: Read all the options, and mark the answers

Yes, avoid No, don’t avoid
1. Meat (beef, lamb, etc.) 1 2
2. Chicken, turkey 1 2
3. Fish 1 2
4. Dairy products 1 2
5. Eggs 1 2
6. Other foods, specify
3. Are you allergic or sensitive to certain types of foods?
Yes
2. No - move to question 5
4. Which of the following foods are you allergic or sensitive to? Read all the options, and mark
the answers
Yes No
1. Wheat 1 2
2. Peanuts, nuts, almonds 1 2
3. Broad beans 1 2
4. Cow’s milk 1 2
5. Eggs 1 2

6. Others, specify
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A. Nutrition Supplements

5.

During the past month, have you taken any nutrition supplements such as: multi vitamins,

vitamins, minerals, dietary fiber, fish oil, iron or calcium?

Yes

2. No- move to question 9

6. Which nutrition supplements
do you take?

List each nutrition supplement
mentioned by the interviewee,

in a separate row in this column,
and then ask questions 7-8 about
each supplement.

7. Who recommended the
to you?

(mention the name of the
nutrition supplement)

8. How often do you take

the

(mention the name of the
nutrition supplement)

(specify the supplement)

1. A doctor
2. A dietitian

3. An alternative medicine
practitioner

4, Personal initiative

5. Another person,

1. 5-7 times a week
2. 3-4 times a week
3. 1-2 times a week
4. 1-3 times a month

5. Less than once a month

(specify the supplement)

specify 6. Other, specify
1. A doctor 1. 5-7 times a week
2. A dietitian 2. 3-4 times a week

3. An alternative medicine
practitioner

4. Personal initiative

5. Another person,

3. 1-2 times a week
4, 1-3 times a month
5. Less than once a month

6. Other, specify

(specify the supplement)

specify
1. A doctor 1. 5-7 times a week
2. A dietitian 2. 3-4 times a week

3. An alternative medicine
practitioner

4. Personal initiative

5. Another person,
specify

3. 1-2 times a week
4., 1-3 times a month
5. Less than once a month

6. Other, specify

1. A doctor

1. 5-7 times a week
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(specify the supplement)

2. A dietitian

3. An alternative medicine
practitioner

4, Personal initiative

5. Another person,

. 3-4 times a week
. 1-2 times a week
. 1-3 times a month

. Less than once a month

(specify the supplement)

specify . Other, specify
1. A doctor . 5-7 times a week
2. A dietitian . 3-4 times a week

3. An alternative medicine
practitioner

4, Personal initiative

5. Another person,
specify

. 1-2 times a week
. 1-3 times a month
. Less than once a month

. Other, specify

To the interviewer: if the interviewee mentions more than 5 supplements, use another page.

dther remarks:
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E. Diet

Interviewer - read: The next few questions relate to dieting patterns.

19. Are you currently on any kind of diet such as for weight loss, weight maintenance, for medical
reasons, or for other reasons?

Yes

No - move to question 27

20. Are you on a weight loss or weight maintenance diet?
1. Yes
2. No - move to question 23

21. Why are you on this diet? Mark all the selected options
1.Doctor’s recommendation

2.Dietitian’s recommendation

3.Recommendation of an alternative practitioner

4.Personal decision for health reasons

5.Personal decision ,due to desire to lose weight

6.Joining another person who is dieting.

7.0ther reasons, specify

22. What is the source of your dietary guidance ? Mark all the selected options
1. Doctor

2. Dietitian (individual or organized advice)

3. Organized program or support group (not led by a dietitian)

4. Books, professional literature

5. Personal knowledge

6. Other, specify:
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(Interviewer- if answered “yes” to question 20, then read “another” 23)

23. Are you on any other diet ,which is not for weight loss or weight maintenance?
Yes

No move to question 27

24, What kind of diet are you on? Mark all the selected options
1. Low fat or low cholesterol

2. Low salt or low sodium

3. Low sugar

4. Other, specify:

25. Why are you on this diet? Mark all the selected options
Doctor’s recommendation

Dietitian’s recommendation

3. Recommendation of an alternative practitioner

4. Personal decision, for health reasons

5. Joining another person who is dieting.

6. Other reasons, specify

26. What is the source of your dietary guidance? Mark all the selected options
1. Doctor

2. Dietitian (individual or organized advice)

3. Organized program or support group (not led by a dietitian)

4. Books, professional literature

5. Own knowledge

6. Other, specify:

2. Attitudes regarding nutrition

Interviewer — read: The following questions relate to your attitudes regarding nutrition.

27. To what extent are you interested in the relationship between nutrition and health?

1. A very large extent
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2. A large extent
3. A small extent

4. Not at all

28. To what extent are your eating habits influenced by information or publications  about the
relationship between nutrition and health?

1. A very large extent
2. A large extent
3. A small extent

4. Not at all

29. What are your sources of information regarding the relationship between nutrition and health? Mark

all the selected options
1. Doctor

2. Dietitian
3. Television
4. Radio

5. Newspapers, magazines

6. Publications of the Ministry of Health

7. Publications of hospitals, health insurance funds

8 Personal studying, courses

9. Internet

10. Other, specify

30. When you buy food products, how important Very Important | Not too Not atall

to you are the following important . important
important

Price 1 2 3 4

Cleanliness of the product, shelf, store 1 2 3 4

“use-by-date’ 1 2 3 4

Nutrition information label 1 2 3 4

31. When you read the food label, do you check the
? (mention the information type)

32. How well is this
information understood?

33. In your opinion is
this information
reliable?

Ingredients list

1. Always continue
2. Often toq. 32
3. Seldom

4. Never

Very well

Well

Not well

Not understood at all

99. (Don’t know)

1. Very reliable

2. Reliable

3. Not reliable

4. Not reliable at all

99. (Don’t know)
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List of food colors . Always continue Very well 1. Very reliable
. Often toq. 32 Well 2. Reliable
. Seldom Not well 3. Not reliable
. Never Not understood at all 4. Not reliable at all
99. (Don’t know) 99. (Don’t know)
List of preservatives . Always continue Very well 1. Very reliable
. Often toq. 32 Well 2. Reliable
. Seldom Not well 3. Not reliable
. Never Not understood at all 4. Not reliable at all
99. (Don’t know) 99. (Don’t know)
Nutrition claims such as: . Always continue Very well 1. Very reliable
low fat, light, low sodium )
. Often toq. 32 Well 2. Reliable
. Seldom Not well 3. Not reliable
. Never Not understood at all 4. Not reliable at all
99. (Don’t know) 99. (Don’t know)
Health claims such as: . Always continue Very well 1. Very reliable
good for reduction of )
blood pressure, for stress . Often to g. 32. Well 2. Reliable
Te""f' for memory . Seldom Not well 3. Not reliable
improvement.
. Never Not understood at all 4. Not reliable at all
99. (Don’t know) 99. (Don’t know)
Nutrition labelling, which . Always continue Very well 1. Very reliable
specifies, the calories, )
protein, etc. per 100gram, . Often to . 32. Well 2. Reliable
. Seldom Not well 3. Not reliable
. Never Not understood at all 4. Not reliable at all
99. (Don’t know) 99. (Don’t know)
34 When you read the nutrition labels, | Always Often Seldom Don’t pay
do you check the information on: attention at all
Calories (energy) 1 2 3 4
Total fat 1 2 3 4
Saturated fat 1 2 3 4
Cholesterol 1 2 3 4
Carbohydrates 1 2 3 4
Salt or sodium 1 2 3 4
Other specify 1 2 3 4
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3. Health status

35. What is your state of health in general?
1. Very good

2. Good

3. Fair

4. Poor

36. Has a doctor ever diagnosed you as having:: (Interviewer: ask about “treatment” only if “yes”)

Yes | No | Are you on medication?
Anemia, due to lack of iron 1 2 1. Yes 2. No
Osteoporosis, reduced bone density 1 2 1. Yes 2. No
High cholesterol 1 2 1. Yes 2. No
Insulin-dependent diabetes, not including gestational 1 2 1. Yes 2. No
Non insulin-dependent diabetes, not including gestational 1 2 1. Yes 2. No
Stroke 1 2 1. Yes 2. No
Cancer 1 2 1. Yes 2.No

38. Are you receiving any medical treatment or medication on a regular basis?
1.Yes

2. No. move to question 40

39. What medication are you taking, and for what reason?

Medication Reason

Health Status-Additional comments

48. Has your weight changed in the past two years?
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1. Increase of 5 kg or more
2. Decrease of 5 kg or more
No change move to question 51

Other, specify

49. Were the changes as a result of any type of diet?
1. Yes
2. No

99 (Don’t know)

50. In the last two years, were there repeated increases and decreases in your weight, due to dieting?

Yes

2. No.

4. Physical activity

51. There are 24 hours in a day. On average, how Sleep hours
many hours, on a weekday, do you ? _
Sit hours
mention the activity
Stand hours
Walk (flat ground, medium pace) hours
Do light physical activity hours
Do heavy physical activity hours

52. Over the past year, have you regularly engaged in physical activity, lasting for 20 minutes or more,

causing rapid breathing and perspiration?
Yes

No — move to question 54

53. How often do you engage in this activity?

4 times a week and more

3 times a week Move to question 55.
3. 1-2times aweek

4 2-3 times a month
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5. Once a month or less- Move to question 54

54, Over the past year, have you regularly engaged in intensive physical activity, lasting for 10 minutes or
more, causing rapid breathing and perspiration?

1.Yes—

2. No— move to question 65

5. Smoking habits

Interviewer — read: In the following questions | will ask about smoking.

59. Do you now smoke?
1. Yes — move to question 61
2. No, I used to smoke — continue to question 60

3. No, | have never smoked - move to question 64
60. How many years ago did you stop smoking? [_][]
61. At what age did you start smoking? ][]
62. What do you / did you smoke? Mark all the options
Cigarettes — continue to question 63
Cigars
Pipe move to question 64
Hubble bubble
Other, specify
63. How many cigarettes do you / did you smoke? [ ][]
Demographic details

Read: I"d like to ask you some general questions about yourself.

64. How old are you ? ? [_][] (Interviewer: check that this matches date of birth)
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65. Where were you born?
1. Palestine

2. Other country, specify

66. What is your personal status?
1. Single
2. Married
3. Divorced
4. Widowed
5. Separated
6. Other, specify:

70. Over the past three months, have you been/are you? :

1. Salaried worker (employee) 7. Not working due to
illness/disability/handicap

2. Self-employed 8. On Maternity leave

3. Student (working) 9. Pensioner

4. Working as non- paid family member 10. | Not working/unemployed

5. Full time home manager 11. | Not working for other reasons,
specify

6. Student (non-working) 12. | Other, specify

71. If you are working, what is the main work you do at your workplace?

75. Which is the highest degree you have?
1. National Diploma (Tawjihi)

2. Diploma

3. Bachelor degree

4. Professional certificate

5. Other, specify:

6. None

77. List the people living in the house, and their relationship to you. Mark V in the suitable columns.
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Spouse

Parent

Grandparent

Son/daughter

Brother/sister

Roommate, friend

Other, specify:

Anthropometric measurements

To the interviewer — read: With your permission, | would like to weigh and measure you.

80. Height (cm): I:I I:I

82. Waist

83. Hip | | | |

Interviewer: If you cannot weigh or measure (refusal, wheelchair etc), specify this, including reason.

B. 24-hour food recall

Read: | will now ask you for details about everything you ate and drank yesterday. If asked why from 4:00 -
read: “Previous studies show that at 4:00 it is possible to distinguish between one day (24 hours) to the next
day (24 hours).
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9.What did you eat: Write each item in a
separate row, and when the interviewee
has finished, continue to question 10.

10. What time did you

begin to eat /drink the
?

Specify the item

The quick list

_‘

x| 5| <
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Where did you eat?

At home (home cooked food)
Home-(ready-made /bought food)
3-At work-home-  prepared food
4 At work- ready made/bought food
5. At work- cafeteria, dining room

6.restaurant

7. other (specify)

Which meal?

1. Breakfast

2. Morning snack

3. Breakfast + Lunch(Brunch)
4. Lunch

5. Afternoon snack

6. Lunch/Dinner combined

7. Dinner

8. Late night snack

9. Other (specify)




Food/Drink description.

Item

Hour

Where did
you
eat/drink
this item?

What
meal
was
it?

Item name

11. Food/drink description

12. What
quantity did
you
eat/drink?

3

7

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44
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Subjective Global Assessment Form
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