
LEBANESE AMERICAN UNIVERSITY 
 

 

 

 

 

Renal Nutrition-Related Knowledge, Dietary 

Compliance and Malnutrition among Hemodialysis 

Patients in Lebanon: A Cross-sectional Study 
 

 

 

 

By 

 

Jana El Nakouzi 
  

 

 

 

 

 

 
A thesis 

Submitted in partial fulfillment of the requirements. 

For the degree of Master of Science in Nutrition  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

School of Arts and Sciences 

April 2023 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 2023 

Jana Bilal El Nakouzi 

All Rights Reserved 









v 

 

DEDICATION 
 

I dedicate all my work to my family, my primary supporters. 

 

  



vi 

 

ACKNOWLEDGMENT 
 

I would like show gratitude to my esteemed committee members. Thank you for the great 

mentorship and support. It was a great experience being with you Dr. Bassil, and such an 

honour to have such close contact to you. Your high efforts are valuable since our first 

university classes attended with you right to our graduation thesis. I would like to show 

my deepest appreciation to Mrs. Abi Kharma for taking extensive time for extra 

assistance in my study and making sure that day to day that I am working on the right 

track. Finally, I really appreciate my committee member Dr. Hilal Abou Zeinab for his 

kind and constructive feedback even though he left Lebanon, yet his support and 

mentorship was always present.  

I would like to also thank my LAU instructors for imprinting your knowledge, time, and 

expertise to my journey. Thank you for every comment and constructive critique you 

have given me, it empowered me both academically and personally. 

 I want to thank my precious family. My mother, who has always encouraged me to 

pursue my studies and never give up. To my father, who believed in me and never failed 

to support me. To my sisters, who tolerated my anxiety. I would also like to thank my 

dear friend, Dr Reem Al Makari for all the support and nights spent encouraging me. I 

would lastly like to thank my dear university, for all the memories I gained, all the 

knowledge, and all the beautiful moments. 

Thank you. 

  



vii 

 

 
Renal Nutrition-Related Knowledge, Dietary 

Compliance and Malnutrition among Hemodialysis 

Patients in Lebanon: A Cross-sectional Study 
 

Jana El Nakouzi 

ABSTRACT 
Introduction: Patients with end stage kidney disease (ESKD) on hemodialysis should 

follow a strict diet during the interdialytic period. Compliance to treatment, including 

diet, is key for optimal disease management and health outcomes and to protect against 

malnutrition. The objective of this study was to assess the relationship between renal 

nutrition-related knowledge, renal dietary guidelines, compliance to treatment and risk of 

malnutrition among patients with ESKD in Lebanon. 

Methods: A convenience sample of 119 patients with ESKD was collected from the 

dialysis units of the Lebanese American University Medical Center-Rizk Hospital 

(LAUMC-RH) and Hammoud Hospital University Medical Center (HHUMC).  

Demographic characteristics, anthropometric measurements, bioelectrical impedance 

tests, biochemical data, nutrition knowledge and compliance were collected from the 

participants or from their medical charts.  

Results: 100 of the 119 participants were found to have malnutrition according to the 

Global Leadership Initiative on Malnutrition (GLIM) criteria. Weight loss was the most 

common phenotypic criterion among malnourished patients, while severe weight loss was 

significantly associated with poor compliance. Additionally, people with poor 

compliance tended to be younger (<55 years of age) and with lower levels of income and 

education (p<0.05)   

Conclusion and Recommendations: Malnutrition rates are alarmingly high among 

patients with ESKD in our sample and are significantly associated with poor treatment 

and dietary compliance. Future studies with a larger more representative cohort are 

required to confirm our results. Accordingly, intervention trials targeting compliance 

among ESKD patients in Lebanon are warranted to prevent malnutrition and to achieve 

better clinical outcomes.  

Keywords: End-stage kidney disease, malnutrition, weight loss, compliance, Lebanon.  
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CHAPTER ONE 

INTRODUCTION  

 

    Kidneys hold important functions in the human’s body as stated by the National 

Kidney Foundation (2020) associated mainly with the removal of waste products and 

excess fluid through the urine. From that, having kidney failure known as End-Stage 

Kidney Disease (ESRD) adds a major burden on the body hindering its normal functioning 

with the need to receive a renal replacement therapy (RRT) such as a kidney transplant or 

dialysis treatment for survival. Currently, more than 2 million patients undergo 

hemodialysis (HD), acting as an artificial kidney used to filter the blood from waste 

products (National Kidney foundation, 2020). Referring to the Lebanese Kidney Registry, 

between the years 2007-2012, Lebanon witnessed an increase in dialysis patients with 

more than 88% of overall patients being on HD. In line with the Academy of Nutrition and 

Dietetics (2020), nutrition interventions consisting of increased protein and energy needs, 

controlling fluid intake and avoiding foods rich in sodium, potassium and phosphorus 

mainly, is crucial to prevent increasing the risk of malnutrition and/or alleviate further 

complications such as cardiovascular disease formation, electrolyte imbalances, or fluid 

build-up (Miyata, et al. 2020). Moreover, being intensively monitored by a renal dietitian 

would result in nutritional status improvements to attain an optimal quality of life. At 

times, HD patients cannot have access to individualized counselling sessions and for that, 

being equipped with renal nutrition-related knowledge could be an effective way to make 

HD patients more adherent to their diet (Vijaya, et al. 2019). 
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CHAPTER TWO 

LITERATURE REVIEW 

 
 

2.1 Overview on Hemodialysis and Nutrition 

 

     Kidneys hold important functions in the human body as stated by the National Kidney 

Foundation (2020), associated mainly with the removal of waste products and excess fluid 

through the urine. Accordingly, having kidney failure known as end-stage kidney disease 

(ESRD) adds a major burden on the body hindering its normal functioning with the need 

to receive  renal replacement therapy (RRT) such as a kidney transplant or dialysis 

treatment for survival. Currently, more than 2 million patients undergo hemodialysis 

(HD), acting as an artificial kidney used to filter the blood from waste products (Global 

Facts: About Kidney Disease, 2020). 

     Dialysis is the diffusion of certain dissolved molecules through a semi-permeable 

membrane separating two solutions with an electrochemical concentration difference 

(Depner, 1991). The main target from hemodialysis is the restoration of the intra- and 

extra-cellular fluid environment to that of a normal kidney function (Himmelfarb & 

Ikizler, 2010). Referring to the Lebanese Kidney Registry, between the years 2007 and 

2012, Lebanon witnessed an increase in dialysis patients with more than 88% of overall 

patients being on HD. 

      Increased attention on the importance of nutrition in hemodialysis patients has recently 

been shown. Nutrition is a crucial part of treatment for hemodialysis patients as it reduces 

complications and improves their quality of life (Günes, 2013). The main goal of nutrition 

therapy for hemodialysis patients is the prevention of malnutrition due to protein-energy 
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deficiency or to electrolyte imbalance such as potassium, phosphorus, and sodium (Kelly, 

Rossi, Johnson, & Campbell, 2017).  

     Given its importance, the National Kidney Foundation (NKF) established clinical 

practice guidelines for the nutritional management of chronic renal failure patients, 

specifically focused on patients undergoing dialysis (Kopple J. D., 2001). The NKF also 

established the Kidney Disease Outcomes Quality Initiative (KDOQI) which recommends 

that the energy needs of patients with ESRD should be determined by their dry weight, 

weight goals, age, gender, level of physical activity, and metabolic stress. The majority of 

ESRD patients suffer from malnutrition, so their energy needs are set at 35 kilocalories per 

kilogram of dry weight for those younger than 60 years old, and 30-35 kilocalories per 

kilogram for patients older than 60 years old. The dry weight excludes edema and/or 

ascites (Kopple, 2002).  

      When patients undergo dialysis, proteins are easily drained from their bodies (Mahan, 

Escott-Stump, & Raymond, 2012), thus dietary requirements are increased for 

maintenance . In low flux dialyzers, postabsorptive (fasting) patients lose between 6 and 8 

g of free amino acids and postprandial patients lose between 8 and 10 g during routine 

hemodialysis (Kopple, Joel D. et al., 1973), (Kopple J. D., 2001). As a result, protein 

intake should be increased to more than 1.2 g/kg/day with half that amount from sources 

with high biological value proteins like fish, poultry, or eggs (Mahan, Escott-Stump, & 

Raymond, 2012). 

     At times, HD patients cannot have access to individualized counselling sessions and for 

that, being equipped with renal nutrition-related knowledge could be an effective way to 

make HD patients more adherent to their diet (Vijaya, Aruna, Rao, & Mohan, 2019).  
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2.2 Renal Nutritional-Related Knowledge 
 

 

      Proper nutrition is an important factor in reducing the complications of kidney disease 

(Ebrahimi, Hossein et al., 2016). To encourage compliance with the complicated renal 

diet, patients require proper, consistent, and sufficient education (Ford, Pope, Hunt, & 

Gerald, 2004). It is uncertain how much renal patients are aware of dietary 

recommendations to prevent ESRD complications. 

      In a study done among 71 hemodialysis patients at Nottingham City Hospital in the 

UK, only 20% were properly aware of the risks of excessively consuming phosphorus, 

sodium, and fluids (Durose, Claire Louise et al., 2004). Similarly, a study done on 200 

Palestinian patients on HD reported that patients scored less than 50% on dietary 

knowledge questions, mainly related to the role of macronutrients and foods rich in 

phosphorus, among other micronutrients (Zidan, et al., 2020). Another study about 

nutritional knowledge showed that values are below 53% among surveyed renal patients 

(Alipour, B et al., 2002).) A study in Iran showed similar results, whereby out of 50 

hemodialysis patients, 26% had poor nutritional knowledge, 58% had a moderate 

understanding of nutrition, and only 16% had good knowledge of nutrition (Montazeri & 

Sharifi, 2014).  

     Moreover, an observational study was conducted in Finland and Turkey on 120 HD 

patients to assess the correlates of nutrition knowledge (Beyaz, Esra Köseler et al., 

2021).The nutritional knowledge was assessed using a questionnaire that is divided into 

two parts. The first part was demographics and disease related questions such as age, 

gender, comorbidities and the second part included the nutrition knowledge. Nutrition 

knowledge was collected through multiple choices questions and True and False 

questions. 1 point was obtained for every correct answer. The score range was 0-15 points 
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and then evaluation was divided into 3 categories (poor, based on the obtained scores. In 

Turkey, the study found a positive correlation between the nutritional knowledge score 

and patients’ body weight, and in Finland it found a positive correlation between the 

nutritional knowledge score and the duration of dialysis. (Beyaz, Esra Köseler et al., 

2021).  

     Among others, the findings highlight the need to have full time renal dietitians in 

hospital dialysis units to provide patients with the necessary nutritional knowledge for 

optimal disease management (Montazeri & Sharifi, 2014). 

 

2.3 Compliance with Renal Dietary Guidelines 
 

       The terms adherence and compliance refer to “the degrees to which patient behaviors 

coincide with the recommendations of health care providers” (Vitolins, Rand, Ribisl, & 

Sevick, 2000). In patients with kidney disease, non-adherence means skipping dialysis 

sessions, deliberately reducing the total time of hemodialysis treatment, deviating from the 

recommended diet, excessive fluid consumption, or not taking the necessary medications 

prescribed by doctors (Aghakhani, Hoseini, Kamali, & Vahabzadeh, 2017). 

     Dietary compliance and survival have been positively correlated, and psychological 

status was also improved in patients who complied to the proper diet (Wolcott, D L et al., 

1986). Because of its complexity and many demands and restrictions, compliance to a 

proper renal diet is among the most difficult aspects of renal treatment especially when it 

contradicts with the patient’s old habits and food preferences (Hoover, 1989). Therefore, 

patients cannot be expected to abide by their new diet before acquiring the proper 

knowledge about their diet prescription. In fact, hemodialysis patients can be considered 

non-compliant due to situational factors like eating outside home or craving and having 

prohibited foods (Stewart, J. et al., 1993). 
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      In a cross-sectional study done in the Kidney Center in Jeddah, 269 hemodialysis 

patients were found not to comply with their diet or fluid restrictions (38-80%), with 8.7% 

being moderately malnourished and 6.3% being severely malnourished (Alharbi & 

Enrione, 2012). Another study that was done in Singapore examining the adherence of 201 

dialysis patients to renal dietary guidelines found that 78% of them did not adhere to renal 

diet. Among these patients, 84% were doing so intentionally. In addition, 18% did not 

adhere to dialysis sessions and 46% did not adhere to medication guidelines (Yu, et al., 

2016). In a third study conducted in Turkey on 121 hemodialysis patients, the majority of 

did not comply to fluid intake restrictions (95%) or to their diet (98.3%). One of the 

reported reasons patients were not compliant was their inability to follow diets that limit 

the consumption of salt and certain food groups (Lim, H.S et al., 2019).  

        In a study conducted in Egypt, 38 out of 100 hemodialysis patients were non 

compliant with their dialysis prescription. The study showed that non-compliant patients 

presented significantly higher scores for inter-dialytic weight gain, serum phosphorus, and 

depression than complying patients. While compliant patients presented significantly 

higher scores for body weight, serum albumin, serum calcium, quality of life, and nutrition 

than non-compliant patients (P<0.05). (Ibrahim, Hossam, & Belal, 2015). 

       One factor that may improve adherence to proper nutrition and fluid intake, and in 

turn better health outcomes is enhancing the knowledge about nutritional management in 

ESRD.(Aghakhani, Hoseini, Kamali, & Vahabzadeh, 2017),  

       It is highly important for patients with chronic kidney diseases (CKD) to be aware of 

the importance of changing their diet and fluid intake and to realize that their prognosis 

greatly depends on their compliance with the recommended nutritional regime. Not 

adhering to this regime will cause their condition to rapidly deteriorate. A cross sectional 

survey of 100 hemodialysis patients showed that 20% and 69% had mild and moderate 
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deviation from dietary restrictions, respectively. The same study also showed that 22% 

and 69% had mild and moderate deviation from fluid restrictions, respectively. Illiterate 

patients showed a significantly low level of adherence to fluid and diet restrictions 

(P<0.05). Despite dietary counselling, a significant number of patients did not adhere to 

diet and fluid restrictions; which suggested the need for regular counselling to both the 

patient and his or her family members (Beerendrakumar, Ramamoorthy, & Haridasan, 

2018). 

2.4 Adherence to Hemodialysis Sessions 

 
    A main challenge in patients suffering from chronic disease is adhering to their 

treatment plan in terms of prescriptions,(Deif, Elsawi, Selim, & NasrAllah, 2015) whereby 

poor adherence to treatment was shown to be a significant factor in their health 

deterioration. (Tayebi, Ali et al., 2019). Non-adherence to the treatment plan in dialysis 

patients is associated with increased morbidity and mortality, regular hospitalization, 

missing the benefits of treatment, increased cost of treatment, and a large number of 

doctor visits (Tayebi, Ali et al., 2019), A cross-sectional study done in the US and Japan 

showed that 23% of the US patients were non-adherent to their HD sessions (Miyata, et 

al., 2018).  

     To improve adherence and therefore the patient’s quality of life, interventions should 

target the contributing factors (Chironda & Bhengu, 2016). Sajjadi et al (2010) noted that 

the majority of dialysis patients suffered from high fatigue scores, with the mean in the 

studied sample being 5.1 out of the Likert score of 7 (Sajjadi, Farmahini, Esmaeilpour, 

Dormanesh, & Zare, 2010). Another study also showed that among the most debilitating 

results of hemodialysis in patients who continuously dialyze were weakness and fatigue 

(Biniaz, Tayybi, Nemati, Shermeh, & Ebadi, 2013). Recommendations showed that it is 
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important to perform a multidisciplinary approach among HD patients to know how to 

reduce fatigue with possible pharmacological and non-pharmacological methods 

(Jhamb,M., Weisbord,S. D.,et al., 2008)  

 

2.5 Malnutrition 
 

     It is essential to care for the nutrition of patients with chronic kidney disease. Among 

the aspects of nutrition care is a holistic dietary assessment, diagnosing nutrition problems 

and prioritizing them to reach optimal care, while collaborating with other health 

practitioners in the interventions. Doing these steps should improve both short-term and 

long-term results (Steiber, 2014). 

     Malnutrition is highly prevalent among patients with CKD. Multiple studies have found 

that patients with malnutrition are at higher risk of mortality, specifically those diagnosed 

with severe malnutrition  (Rambod, et al., 2009).  

     According to the 2012 annual report of the Lebanese Kidney Registry, nutrition-related 

outcomes in Lebanese hemodialysis patients are poor, with a significant risk for 

malnutrition (Annual Report, 2012). In fact, among 380 hemodialysis patients that were 

surveyed in a cross-sectional survey in Lebanon, 55% presented with anemia and 21% 

suffered from malnutrition and edema (Salami, Karaki, & Joumaa, 2016). In the UAE, a 

cross-sectional study was done on hemodialysis patients and examined malnutrition using 

the Global Leadership Initiative on Malnutrition (GLIM) criteria. Among 70 patients 

getting hemodialysis, half (54.3%) were diagnosed with malnutrition, among which 70%  

were found to have severe malnutrition (Karavetian, Salhab, Rizk, & Poulia, 2019). 

    Below are various reports about malnutrition in hemodialysis: 

1. Muscle loss in End-Stage Kidney Disease patients is mainly caused by nutritional 

deficiencies (Domański & Ciechanowski, 2012). 
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2. Hemodialysis patients with insufficient intake of protein and energy suffer from 

protein-energy malnutrition due to losing amino acids during dialysis and have 

therefore increased mortality rates (Kovesdy, Shinaberger, & Kalantar-Zadeh, 

2010). During a dialysis session, around 10 g of amino acids are lost from the patient 

(Raj, Sun, & Tzamaloukas, 2008). 

3. Chronic kidney disease is accompanied by metabolic acidosis, especially in 

advanced stages (Bonanni, et al., 2011). The primary reason for sarcopenia that 

accompanies metabolic acidosis was recently suggested to be increasing insulin 

resistance (Siew & Ikizler, 2010). 

• It has been shown that metabolic acidosis may lead to muscle wasting by 

activating the Ubiquitin proteasome system (UPS). This system causes 

muscle proteins degradation in chronic kidney disease patients and may lead 

to insulin resistance (Souza, et al., 2015). 

4. It has been known for some time that chronic kidney disease is a condition of 

permanent inflammatory process (Raj D. S., 2005). Stimulation of the enzymatic 

systems is caused by cytokine signaling via nuclear factor kappaB (NFκB), which 

results in muscle proteolysis (Raj, Sun, & Tzamaloukas, 2008). TNFα, IL-6, IL-8, 

and IFN-γ are the most common indicators and stimulators of muscle proteolysis, 

whereas C-reactive protein (CRP) is a useful and low-cost marker for systemic 

inflammation (Carrero, et al., 2008). 

5. Among the major contributors to malnutrition are loss of appetite, hyper catabolism, 

and unstable protein metabolism (Steiber, 2014). 

6. In a cohort study, the research team was successful in showing that high levels of C-

reactive protein (CRP) were prevalent in hemodialysis patient, with a median 
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concentration of 7.5 mg/L. The sample consisted of 225 patients and the CRP ranged 

between 3.4 mg/L and 16.4 mg/L (Tripepi, et al., 2011). 

7. There are many barriers that contribute to malnutrition in hemodialysis patients, but 

among the most important behavioral barriers is the poor knowledge of nutrition, 

especially foods rich in protein and potassium. In a cross-sectional study that was 

performed in Helsinki, Finland, a subjective global assessment (SGA) was done on 

255 patients. Patients who had higher SGA values and who were more malnourished 

had less knowledge about general nutrition (OR, 1.3, P = 0.01) and potassium 

nutrition (OR, 1.89, P = 0.002) compared to other patients. Additionally, it was 

shown that patients who presented with a higher body fat mass index (BFMI) also 

suffered from insufficient knowledge about general nutrition (OR, 1.15) and protein 

(OR, 1.27) (Ekramzadeh, Mazloom, Jafari, Ayatollahi, & Sagheb, 2014). 

     Therefore, a broader knowledge of the advantages associated with adhering to the renal 

diet may lead to better strategies of diet management and as a result, lower risk of 

malnutrition and better health outcomes (Lambert, Mullan, & Mansfield, 2017). 

 

2.6 Correlation Between Renal Nutritional-Related Knowledge, Renal 

Dietary Guidelines and Risk of Malnutrition in Outpatient 

Hemodialysis Patients 
 

 

        Hemodialysis patients have numerous dietary restrictions which are difficult to fully 

abide by, and which can also result in nutritional deficiencies due to the poor quality of the 

diet (Luis, et al., 2016). Several observational studies that have been lately conducted 

indicate that a better diet quality is linked to a lower risk of end-stage renal disease, and to 

a lower risk of mortality among CKD patients stages 3 to 5 (Gutiérrez, et al., 2014) 

(Huang, et al., 2013). Also, abiding by the recommended diet significantly improves 
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hemodialysis patients’ quality of life, controls the complications of their disease such as 

malnutrition  and its associated complications (Nooriani, et al., 2019). 

      In a cross-sectional study conducted on 91 hemodialysis patients, 77% were found to 

consume less than the daily recommended energy intake and 50% consumed less than the 

daily recommended protein intake. Additionally, even though 50% of the patients did meet 

the daily recommended fat intake, 92% of them were consuming excess saturated fats. As 

for fiber, only 22% received enough fiber. Less than half of the patients were receiving the 

required amounts of vitamins and other micronutrients. In fact, most patients were 

receiving inadequate amounts of vitamins except for cobalamin. As for minerals, patients 

were either consuming excessive amounts, such as phosphorus, calcium, sodium, and 

potassium, or were not consuming enough, which was the case for magnesium. As a 

result, most of the patients were not meeting the renal-specific dietary recommendations. 

As per the guidelines of the American Heart Association, these patients’ diets were of poor 

quality and proatherogenic (Luis, et al., 2016). 

      In a study, comprising 63 Iranian HD patients, the overall mean of all the laboratory 

values were statistically improved after a nutrition educational intervention (P = 0.000), 

concluding that there’s a positive correlation between knowledge, fluid and dietary 

adherence (Raiesifar, Zeinab et al., 2019). On the other hand, other studies showed no 

effect of knowledge on compliance, as one study elaborated that HD patients with high 

serum phosphorus levels (> 5.5 mg/dl) had a higher knowledge score about phosphorus 

intake in comparison with patients of low serum levels (P = 0.02) (Pafili, et al., 2019) 

When it comes to Lebanon, one study conducted by (Rizk, Karavetian, Hiligsmann, & 

Evers, 2017) recruited 178 hyperphosphatemia HD patients who were divided in three 

groups to receive educational interventions on renal diet. These resulted in a decrease 

in phosphorus intake and serum phosphorus levels in the three groups. In specific, the 
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first group was provided with timely education  and demonstrated the most decrease 

in serum P, with a baseline mean of 2.2 mmol/L compared to 1.96 mmol/L after the 

intervention, which indicates that providing nutritional knowledge could enhance 

patients’ compliance to dietary guidelines. Nevertheless, it was stated that the 

decrease in phosphoremia wasn’t accurately confirmed whether it is due to a low 

phosphorus diet or to the intake of phosphate binders (Rizk R. , 2017). 
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CHAPTER THREE 

KNOWLEDGE GAP AND OBJECTIVE  
 

      The renal diet is a very complex nutrition regime that is difficult to teach, understand, 

and implement. When following this diet, ESRD patients have to substantially change 

their diet. Instead of following a typical or standard nutritional regime, their goal becomes 

managing the amounts of minerals and waste products that circulate in their systems 

between dialysis sessions. For instance, ESRD patients are required to limit fresh fruits 

and vegetables, legumes, nuts, dairy products, and whole grains in order to manage the 

levels of phosphorus and potassium in their blood. The increased protein and energy needs 

due to dialysis make this even more difficult. Additionally, hemodialysis patients must 

drink less fluids to limit interdialytic weight gain (IDWG). As a result, hemodialysis 

patients feel frustrated, that they lack autonomy, and that they do not enjoy food anymore. 

     On the other hand, lack of  compliance  to the recommended diet and treatment poses a 

considerable threat on the effectiveness of dialysis sessions, the patients’ well-being, and 

even their survival. Patients who do not adhere to dietary and hemodialysis guidelines 

might end up suffering from nutritional deficiencies leading to a poor dietary quality and 

malnutrition.  

      A number of conflicting results exist in the literature concerning the correlation 

between renal nutritional knowledge, compliance to diet and hemodialysis sessions, and 

risk of malnutrition, with a limited amount of research done on HD patients in Lebanon. 

That being said, this study aims at studying the relationship between renal nutrition-related 

knowledge, dietary and hemodialysis session adherence, and risk of malnutrition in HD 

outpatients in Lebanon.  
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The objectives of this research will include: 

• Determining baseline information about renal nutrition-related knowledge.  

• Determining the percentage of patients adhering to renal dietary and fluid restriction 

guidelines. 

• Determining the percentage of patients adhering to hemodialysis sessions. 

• Identifying the risk of malnutrition in HD patients using the GLIM criteria. 

• Exploring the relationship between renal nutrition-related knowledge, renal dietary 

guidelines and malnutrition while correcting for confounding factors such as attitudes 

towards dietary guidelines, age, socio-economic status and educational levels. 

We hypothesize that there exists a positive relationship between malnutrition, lower 

nutrition knowledge and poor compliance to renal dietary guidelines and haemodialysis 

treatment in HD patients in Lebanon. 

 

3.1 Materials and Methods 

 

       A cross-sectional study was conducted in the dialysis wards in 2 hospitals: LAU-

Medical Center Rizk Hospital (LAUMC-RH) and Hammoud Hospital University Medical 

Center (HHUMC). Patients were approached and provided with information about the 

objectives of the study during their dialysis sessions. Those who agreed to participate were 

asked to provide a written consent.  (Appendix 1). The data was collected via an interview, 

by licensed dietitians from both hospitals. approximately 30 to 40 minutes long. To ensure 

consistency of the data collected, the dietitians did an extensive training on the BIA and 

FFQ. Additionally, weekly meetings were conducted to follow up on the data collection 

process. Available data in the patient’s file was retrieved from LAUMC-RH SAP software 

and HHUMC CT Serve software at LAUMC-RH and HHUMC, respectively.  
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3.1.1  Questionnaires 

 

      To assess the knowledge of HD patients on dialysis nutrition, a questionnaire (Zidan, 

et al., 2020) previously used in Arabic speaking patients was used . This questionnaire was 

validated by 5 experts (3 nutritionists who work in hospitals with hemodialysis patients, 

and 2 measurement experts) and was tested for reliability using Cronbach alpha analysis 

(0.71). It includes 10 true-false questions, and the scoring system set is 1 point for correct 

answer and zero for wrong or don’t know answers.  The questionnaire consisted of 5 

sections: demographic, anthropometric, biochemical, nutrition knowledge, and dietary 

compliance (Appendix 2). Anthropometric measurements such as dry body weight, height, 

body mass index (BMI), weight loss over 3 months period, and frequency of interdialytic 

weight gain were collected either from the charts or the patient. Bioelectrical impedance 

analysis (BIA), a noninvasive assessment of body composition that detects fluid and 

nutrition status of HD patients, was performed 30 minutes after the HD session. The BIA 

used was Marlton – Bioscan.  The outputs that were used in the study to calculate  Fat-free 

mass index are: Fat Mass  (kg), % Fat Mass, Fat-free mass (kg) and Fat-free Mass%.  

        Regarding the biochemical data, it was collected solely from the patients’ files. The 

pertinent laboratory values included serum blood levels of C-reactive protein, potassium, 

blood urea nitrogen (BUN), creatinine, albumin, phosphorus, calcium, and sodium. C-

reactive protein was used as a supportive laboratory measurement indicating 

inflammation.  

 

      Nutrition? Knowledge score consisted of the 10 questions coded  as 1 for the correct 

answer and 0  for wrong or missing answers. The sum of the total questions was computed 

and converted to percentage. Patients can have scores ranging from 0 to 100%; with higher 
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scores indicating better knowledge. This cutoff point was used referring to KDOQI 

reference for caloric and protein requirement measurement.  

       The End-Stage Renal Disease - Adherence Questionnaire (ESRD - AQ) (Kim, Y. et 

al., 2010) has been developed to measure the compliance of chronic kidney disease 

patients to the restriction put on dietary and fluid intake. This questionnaire is made up of 

46 questions distributed over five sections: General information, hemodialysis treatment, 

medication, fluid, and diet. For our study, only the last 4 sections were used in the 

questionnaire because as stated in Kim et al. (2010), they are the parts with  questions that 

tackle adherence behavior. The hemodialysis treatment section addresses frequency and 

duration of each dialysis session, schedule convenience, physician interaction, and 

compliance to HD sessions throughout the past month. The medication section includes 

questions that assess scheduled intake of medications and how the nephrologist is 

providing patients with the needed support. The fluids section aims at collecting data 

regarding fluid-restriction guidance, adherence, and personal knowledge. As for the diet 

section, it assesses dietary habits, compliance, and beliefs on the importance of dietary 

recommendations. Answering options include various forms,  Likert scales, multiple 

choice answers, and close-ended “yes or no” responses. A scoring system was only used 

for questions 14, 17, 18, 26, 31 and 46 that specifically tackle the adherence behavior; 

numerical values were given to each answer. The sum score of these numerical values 

were calculated to indicate the level of adherence. The higher the score, the higher the 

level of adherence. The total scoring that was used to classify the adherence category was 

originally found in the mentioned article(Kim, Y. et al., 2010): total score less than 500 

shows poor adherence, 500-799 shows moderate adherence and a score between 800 and 

1000 implies good adherence The rest of the answers were not given scores but rather 

were used to develop descriptive analysis by frequencies, percentages and means.  
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Moreover, to assess dietary intake, a food frequency questionnaire (FFQ) and 24-hour 

recall were collected. All subjects were seen individually by a trained licensed dietitian. 

Three 24-hour dietary recalls were collected: two weekdays (a dialysis day and a non-

dialysis day) and a weekend day (non-dialysis day). The FFQ by Naja et al. (2015), which 

was developed for the Lebanese community, was used. The FFQ consists of 61-items, 

which are part of the traditional Lebanese Mediterranean diet.  Data from dietary records 

and FFQ were analyzed using Nutri-pro software.  

3.1.2 Malnutrition screening 

 

       A malnutrition assessment tool was used, namely the Global Leadership Initiative on 

Malnutrition criteria (GLIM). GLIM was initiated in January 2016. It is used in the 

clinical nutrition societies to focus on standardizing the clinical practice of malnutrition 

diagnosis. GLIM malnutrition diagnosis consists of 2 assessment criteria: phenotypic and 

etiologic. The phenotypic criteria include weight loss (%), Low body mass index (kg/m²), 

and reduced muscle mass. The weight loss phenotypic criterion was assessed using the 

validated tool “Mini Nutritional Assessment – Short Form (MNA®-SF)”. The grading 

used was: mild if the participant has lost 1-3 kgs in the last months, moderate if the answer 

was “I DON’T KNOW”, and severe if the participant has lost more than 3 kg within the 

last months (Rubenstein et al. 2001) 

       The body mass index (kg/m2) phenotypic criterion was calculated by dividing the 

body weight (BW)(kg) / height (m2). As per the validated 2015 ESPEN 

MALNUTRITION tool , the participants were classified with low BMI if the value was: 

<22 kg/m2 for those older than 70 years and BMI <20 kg/m2 for ages less than 70 years. 

Severe low BMI was classified as BMI <18.5 kg/m2 for participants younger than 70 

years and <20 kg/m2  for those older than 70 years respectively. Finally, the Fat-Free 
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Muscle Index, FFMI (kg/m2) was the phenotypic criterion   used to assess reduced muscle 

mass and muscle function.  FFMI reflects the percentage of muscle mass with respect to 

height and weight. The validated cut-off points used in this study were based on Swiss 

reference material, and (Depner, 1991)it was decided to suggest reduced muscle mass if 

the FFMI value was less than 15 kg/m2 in women and less than 17 kg/m2 in men.  

As for the etiologic criteria, it includes decreased food intake or assimilation and 

inflammation (Cederholm, 2019) (Rothenberg, 2020). FFQ was conducted and then 

analyzed by the NutriPro software, version 1.0.0(AXXYA system, UK to calculate the 

caloric intake in addition to macro and micronutrients. As per the American Society for 

Parenteral and Enteral Nutrition (ASPEN) , participants who met the “decreased food 

intake” criterion were consuming less than 75% of their needs which  were calculated  

according the KDOQKI guidelines. Caloric requirements were classified based on age. 

Participants younger than 60 years were prescribed  35 kcal/kg-DBW, and those older than 

60 years 30 to 35 kcal/kg-DBW. Protein needs were set at equal or more than 1.2 g/kg-

DBW.   

     Another etiological classification was the disease burden and inflammation. As stated 

by Cederholm et al, 2019, participants with chronic diseases and illnesses such as chronic 

kidney disease are associated with a mild or moderate degree of inflammation.   

Participants with at least 1 phenotypic and 1 etiologic criterion were diagnosed with 

malnutrition. 

3.1.3 Malnutrition screening 

 

     Visits were made to the dialysis wards at both LAUMC-RH and HHUMC. Ethical 

approval was obtained from the Lebanese American University (LAU) Institutional 

Review Board (# IRB00006954 LAUIRB#1). Data collection was anonymous to ensure 

patients’ confidentiality. Additionally, safety measures were taken while conducting 
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interviews with the renal patients due to the COVID-19 restrictions . Those measures 

mainly included the use of surgical masks and physical distancing (1.5 meter between 

researcher and patient, unless patients had hearing issues), except when conducting the 

BIA. The dietitians followed the instructions of the infection control committee. Full 

precaution measures were taken especially when using the BIA machine. After every 

measurement, the machine was sanitized, and proper handwashing was done. As for the 

electrodes, the patches were used only once and then discarded.  

Included patients were those:  

1. diagnosed with ESRD and treated with HD for at least three months; 

2. Receiving HD for three to four hours per session, three times per week;  

3. at least 18 years old; 

4. independent and performed self-care activities (such as ability to walk and eat 

without assistance);  

5. living in a home setting;  

6. able to give informed consent.  

     Patients on peritoneal dialysis and with certain medical conditions such as having 

pacemaker were excluded.  

       Data was collected from the patients by licensed dietitians, separately for each site, 

following a standardized approach. At first, the dietitians approached the patients who 

were eligible during the dialysis session and explained the objectives of the study. Those 

who agreed to participate signed the consent form. The data was then collected by the 

licensed dietitians using interviews. Lab values and anthropometric measurements were 

collected from the patients’ medical files. The FFQ was also filled by the dietitians, visual 

tools like measuring cups and food portions were used for accurate estimation of portion 
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size. After finishing the dialysis session (30 minutes later) the BIA measurements were 

taken using the arm and leg opposite to the side where dialysis fistula was inserted.  

 

3.2 Sample Size Calculation 
 

      The sample size was calculated assuming a medium level anticipated effect size (f2) of 

0.15, a statistical power level of 0.8, 8 predictors and a probability level of 0.05. This 

specification resulted in a total minimum sample size of 110. The missing data is 

accounted for by inflating the sample size by 1.2, leaving a final sample size of 119 

participants. 

 

3.3 Statistical Analysis  
 

     All data collected were entered into Microsoft excel, coded and transferred to 

Statistical Package for the Social Sciences SPSS (ibm.com/spss). . Statistical analysis 

was conducted using SPSS version 24.  Descriptive statistics was used to describe the 

study variables.  Means and standard deviations were used to represent the continuous 

variables while frequencies and percentages were used to describe the categorical ones.           

The total sample size recruited was 117 patients, with 100 diagnosed as malnourished 

according to GLIM criteria. As such, further analysis was conducted on the malnourished 

sample only. The knowledge score of the participants was divided into two categories 

using the median of 70 as a threshold. Those who scored 70 were classified as having 

good knowledge, whereas scores below 70 were classified as having poor knowledge.    

FFQ was analyzed by the % of protein intake and % Kcal intake by Nutri Pro software, 

version 1.0.0(AXXYA system, UK). The caloric intake was divided into 2 groups: 1. those 

who consumed < 75% of their total need and 2. those who consumed > 75% of their total 

needs. As for the % protein intake, it was obtained as the following. First, actual intake (in 
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grams) obtained from the food frequency questionnaire was calculated and then divide 

over the required intake as per KDOQI guidelines (1.2 g/kgDBW/day).    

     Weight loss was the most prominent phenotypic criteria in the sample. Accordingly, the 

variable was divided into two categories: “moderate/severe” versus “mild/no weight loss”.  

Chi square tests were then conducted to assess the difference between the weight loss 

categories and the study variables among the malnourished participants.  A multiple 

logistic regression was run thereafter to assess the independent association between the 

weight loss categories and study variables. Variables with p-values < 0.2 were selected for 

inclusion in the model.   

    Finally, Chi square tests were conducted to assess the difference between the 

compliance and the study variables among the malnourished participants. 
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CHAPTER FOUR 

RESULTS 
 

4.1 General Characteristics   
 

    As shown in table 1, 100 (85.5%) participants out of the total 117 were classified as 

malnourished according to GLIM criteria versus 14 (12%) who had normal nutritional 

status.  

     Out of 100 malnourished participants, 17 (17%) were classified as moderate 

malnourished if their  BMI and age were  <20 kg/m2 and  < 70 years respectively or if 

their BMI was <22kg/m2 and had ages of ≥ 70 years.. Additionally, 11 (11%) were 

classified as severe malnourished if their BMI and age were <18.5 kg/m2 and < 70 years 

respectively or if their BMI was <20 kg/m2 and had ages of ≥ 70 years.  

     Among participants who had muscle mass measurements, 9 (9%) had low muscle mass 

and 56 (56%) had acceptable muscle mass respectively.   

    The mean BMI of the malnourished participants was 25.48 kg/m2(5.11) with 28% 

having a BMI < 18 kg/m2. Among the latter, 11 (40%) and 17 (60%) had severe and 

moderate low BMIs, respectively. The majority of the participants (57%) had acceptable 

BMI values.  

     Moreover, 79% suffered from unintentional weight loss, out of which 22 (18.5%) had 

moderate to severe weight loss and 94 (79%) had mild to no weight loss.  

Moving to the etiological criteria, as per the ESPEN and ASPEN, all 100 patients suffered 

from chronic disease burden illness and inflammation (due to ESKD and dialysis).  

     As for the food intake, 12% had reduced food intake and 67% had good intake without 

any reduction reported in the past month or 3 months.  
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Table 1Malnutrition Diagnosis 

Malnutrition Diagnosis  Frequency (%) 

Malnourished 100 (85.5%) 

Well nourished 14 (12%) 

I. Phenotypic criteria of malnourished Total 100 

1- Reduced muscle a- Low muscle 9 (9%) 

b- Accepted muscle 56 (56%) 

2- BMI 

a- Low BMI (n=28) i. Severe low BMI 11 (39%) 

ii. Moderate low BMI 17 (16%) 

b- Acceptable BMI  57 (57%) 

3- Weight loss a- Moderate/Severe weight loss 22 (22%) 

b- No/Mild Weight Loss 78 (78%) 

II. Etiological Criteria  

1- Chronic Disease 100(100%) 

2- Food intake a- Reduced intake  12 (12%) 

b- Adequate intake 67 (67%) 

 

4.2 Characteristics of Malnourished Participants  
 

     Table 2 shows the demographic characteristics of the malnourished participants.  The 

mean age and BMI were 55.8 (SD=15.51) and 25.48 (5.11), respectively. A total of 68 

participants (68%) had poor knowledge and 32 (32%) had good knowledge. As for 

compliance, the sample was classified into three categories, those with poor compliance 

(21%), moderate compliance (61%), and good compliance (18%). As for protein intake, 

the participants were categorized if they were adequately taking their actual protein needs 

or not. Thirty-nine participants (39%) had adequate protein intake, whereas 40 participants 
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(40%) did not. For caloric intake the adequate percentage was >75% of body needs. Out of 

100 participants 39 participants (39%) had adequate intake, whereas 40 (40%) did not.  

As for demographics, 49% were males, 51% were females, 70% were married, 46% had 

private insurance, 57% had below high school education, while 23% had an income 

between 30-60 million LL. 

    After assessing compliance and adherence in the malnourished population, out of 100, 

61 had moderate compliance, 21 had poor compliance, and 18 reported good compliance. 

For the knowledge of participants, 68% had poor knowledge and 32% had good 

knowledge.  

 

Table 2Descriptive statistics for malnourished participants 

Demographics M (SD) 

Age (in years) 55.83(15.51) 

Weight (in kilograms) 69.07(17.19) 

Height (in cm) 164.09 (8.724) 

BMI (in kg/m2) 25.48(5.11) 

Gender  

Male 49(49%) 

Female 51(51%) 

Marital status 
 

Single 20(20%) 

Married 70(70%) 

Divorced/Widowed 10(10%) 

Financial Coverage 
 

NSSF 41(41%) 

Private insurance/other 44(44%) 

None 14(14%) 

Education 
 

Below high school certificate 57(57%) 

High school certificate/technical degree 23(23%) 

University degree: bachelor’s 

degree/postgraduate studies 

20(20%) 

Annual Household income N (%) 

<6 million LL 18(17%) 

6-15 million LL 21(21%) 

15-30 million LL 17(17%) 

30-60 million LL 23(22%) 

>60 million LL 16(16%) 
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Total Knowledge  
 

- Poor knowledge (<70%) 

- Good knowledge (>71%) 

- 68 (68%) 

- 32 (32%) 

Total Compliance 
 

- Poor Compliance (score <500) 

- Moderate Compliance (500-799) 

- Good Compliance (800-1000) 

- 21 (21%) 

- 61 (61%) 

- 18 (18%)  

Adequate protein intake 
 

Yes  

No  

39 (39%) 

40 (40%) 

Adequate caloric intake 
 

Yes 

No  

 14 (14%) 

67 (67%) 

 

4.3 Relation between weight loss and variables of study  
 

      Table 3 presents the associations between study variables and weight loss categories 

(“Moderate and severe weight loss” compared to “Mild and no weight loss”). Patients who 

experienced moderate and severe weight loss had poor scores on the compliance variable 

(p= 0.008) compared to those who had mild and no weight loss. Moreover, participants in 

the “moderate and severe weight loss” group had adequate protein intakes but inadequate 

caloric intakes compared to those in the “mild and no weight loss” group. All other 

variables were not statistically significant with p-values > 0.05.  

However, in the multiple logistic regression analysis (table 4), none of the variables 

showed significant associations. 

 

Table 3 Relation between weight loss categories and study variables 

 Moderate and 

severe weight 

loss  

N (%) 

Mild and no 

weight loss 

 

N (%) 

P-value 

BMI  Low BMI 5 (24%) 21 (30%) 0.78 

Acceptable 

BMI 

16 (76%) 48 (70%) 

Gender Male 12 (55%) 37 (47%) 0.63 
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Female 10 (45%) 41 (53%) 

Age 

(years) 

< 55  4 (20%) 30 (41%) 0.116 

>56 16 (80%) 43 (59%) 

Marital 

Status 

Single  2 (9%) 20 (91%) 0.12 

Married  19 (86%) 51 (73%) 

Divorced  1 (5%) 1 (1%) 

Widowed  0 6 (8%) 

Knowledge  Poor 

knowledge 

16 (24%) 51 (76%) 0.65 

Good 

knowledge  

6 (19%) 26 (81%) 

Compliance 

 

 

 

Poor  8 (36%) 11 (14%) 0.008* 

Moderate  7 (32%) 53 (68%) 

Good  

 

 

7 (32%) 14 (18%) 

Adequate 

protein intake 

Yes  12 (71%) 27 (44%) 0.05* 

No 5 (29%) 35 (56%) 

Adequate 

caloric intake  

Yes 1 (5%) 13 (21%) 0.169 

No 18 (95%) 49 (79%) 

Education Below high 

school 

13 (59%) 44 (56%) 0.977 

High school 3 (14%) 10 (13%) 

Technical 

degree 

2 (9%) 9 (12%) 

Bachelor’s 

degree 

2 (9%) 8 (10%) 

Post grad 2 (22%) 7 (9%) 

Financial 

coverage 

NSSF 7 (32%) 34 (44%) 0.5 

Private/ Other 11 (50%) 33 (43%) 

No coverage 4 (29%) 10 (13%) 

Annual 

Income 

(Lebanese 

Pounds) 

<6 mill 4 (18%) 14 (18%) 0.62 

6-15mill 6 (29%) 16 (21%) 

15-30 mill 4 (19%) 13 (17%) 

30-60 mill 2 (9%) 21 (27%) 

>60 mill 4 (19%) 12 (15%) 

 

 

Table 4 Multiple Logistic regression between weight loss and potential predictors 

 (B) CI p-value 

Low caloric intake below 75% 1.260 95% .863 

Age > 55 years  2.114 95% .533 

Poor Compliance   95% .521 

Moderate Compliance  .000 95% .999 

Good Compliance  .000 95% .999 
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Inadequate protein intake as per 

KDOQI 

.707 95% .668 

Constant 144559

7604.8

34 

 .999 

 

 

4.4 Relation between compliance and multiple variables  
 

  Table 5 presents the difference between study variables by level of compliance (poor vs. 

moderate vs. good compliance). Significant differences were only found for age, level of 

education, and annual income. Participants who were younger than  55 years old,  had 

education less than high school certificate, and income less than 6 million per year were 

found to be less compliant compared to those who were older  (p= 0.01), had higher levels 

of education (p= 0.001) and income (p= 0.03) respectively.   

 

 

Table 5 Relation between Compliance and study variables 

 Poor 

Compliance 

N (%) 

Moderate 

Compliance 

N (%) 

Good 

Compliance 

N (%) 

P-value 

BMI 

 

Low BMI 6 (33%) 12 (21%) 8 (50%) 0.076 

Acceptable 

BMI 

12 (67%) 44 (79%) 8 (50%) 

Gender Male 9 (47%) 26 (43%) 14 (67%) 0.18 

Female 10 (53%) 34 (57%) 7 (33%) 

Age < 55  10 (63%) 21 (38%) 3 (14%) 0.01* 

>56  6 (37%) 35 (62%) 18 (86%) 

Marital 

status 

Single   0 7 (100%) 0  0.90 

Married 3 (100%) 22 (40%) 2 (100%) 

Divorced  0 1 (2%) 0 

Widowed 3 (8%) 32 (58%) 0 

Knowledge  Poor 

knowledge 

8 (42%) 26 (43%) 11 (52%) 0.73 

Good 

knowledge  

11 (58%) 34 (57%) 10 (48%) 

Adequate 

protein 

intake 

Yes  8 (67%) 25 (51%) 8 (40%) 0.55 

No 4 (33%) 24 (49%) 12 (60%) 
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Adequate 

caloric 

intake  

Yes 8 (73%) 42 (84%) 17 (85%) 0.63 

No 3 (27%) 8 (16%) 3 (15%) 

Education 

level 

Below high 

school 

12 (63%) 39 (65%) 6 (29%) 0.001* 

High school 0 4 (7%) 9 (43%) 

Technical 

degree 

2 (11%) 7 (11%) 2 (10%) 

Bachelor’s 

degree 

1 (5%) 6 (10%) 3 (14%) 

Post grad  4 (21%) 4 (7%) 1 (4%) 

Financial 

coverage 

NSSF 1 (33%) 16 (26%) 2 (50%) 0.57 

Private 

insurance 

2 (67%) 12 (19%) 0 

Other 0 3 (5%) 0 

No coverage 3 (8%) 31 (50%) 2 (50%) 

Annual 

Income 

(Lebanese 

Pounds) 

<6 mill 4 (25%) 10 (24%) 4 (20%) 0.03* 

 

 
6-15mill 5 (31%) 15 (37%) 3 (15%) 

15-30 mill 3 (19%) 10 (24%) 4 (20%) 

30-60 mill 3 (19%) 4 (10%) 9 (45%) 

>60 mill 1 (6%) 2 (5%) 0 

 

 

Table 6 Differences between LAUMC- Rizk and HHUMC in malnutrition 

Crosstab 

 Hospital 100 p-value  

Rizk 

N (%) 

HHUMC 

N (%) 

 

Malnutrition 

 

 21 79  

Knowledge  Good 

Knowledge 

>70 

9 (42.9%) 46 (58.2%) 0.227 

Poor 

Knowledge 

<70 

12 (57.1%) 33 (41.8%) 

Compliance Poor 

Compliance < 

500 

0 

(0%) 

19 

(24.1%) 

0.00 

Moderate 

Compliance 

501-799 

2 

(9.5%) 

58 

(74.3%) 

Good 

Compliance 

800-1000 

19 

(90.5%) 

2 

(2.5%) 
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Weight loss Severe and 

moderate 

weight loss 

9 

(42.9%) 

13 

(16.7%) 

0.017 

Mild and no 

weight loss 

12 

(57.1%) 

65 

(83.3%) 
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CHAPTER FIVE 

 DISCUSSION 
 

    This observational cross-sectional study main target was to examine the relation 

between three main factors: renal nutrition-related knowledge, dietary and hemodialysis 

(HD) adherence, and risk of malnutrition in HD outpatients in Lebanon. As stated 

previously, (Ebrahimi, Hossein et al., 2016) adequate nutrition during HD is crucial in 

reducing kidney disease complications. Moreover, to abide to their new diet, patients 

should acquire the proper knowledge about their diet prescription. Furthermore, poor 

nutrition status- is highly prevailing among patients with CKD.  

     Our study found that malnutrition was present in 84% of the participants, which is 

alarmingly higher than rates reported in other studies in the region. For example, a 

prospective cross-sectional study in Cairo, Egypt, reported a malnutrition prevalence of 

over 67% among dialysis patients via modified subjective global assessment score 

(mSGA) (Zaki, Mohamed, Mohammed, & Abdel-Zaher, 2019), and a study in Baghdad 

found that 63.5% of HD participants were identified as malnourished using the Mid-Arm 

Circumference (MAC) Standard Reference (Kadhum et al., 2018). Other studies have 

found even much lower rates of malnutrition. For instance, a study in Riyadh found that 

only 32% of the HD patients studied had malnutrition (Al-Saran et al., 2009), and a study 

in Iran reported that 29.7% of participants had malnutrition (Ghorbani et al., 2020). Both 

studies used subjective global assessment score (SGA) as a malnutrition assessment tool.           

Similarly, a cross-sectional study in Palestine found that 47.1% of their studied HD 

population had mild to moderate malnutrition. The assessment tool used was also Seven-

Point Subjective Global Assessment (7-point SGA) (Rezeq et al., 2018).  
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    The mean age of malnourished participants was 55.8 (SD=15.51), with a slightly higher 

proportion of females (51%) than males (49%).  These findings align with previous 

research (Alharbi & Enrione, 2012; Al-Etriby, 2001). The data were collected from two 

different hospitals LAUMC-Rizk and HHUMC. Malnutrition patients were a total of 100 

divided to 21 patients in LAUMC-Rizk and 79 patients in HHUMC (table 6). Compliance 

and weight loss were statistically significant differentiating between the two hospitals 

while knowledge was not. Only 2 patients (2.5%) had good compliance in HHUMC while 

19 (90.5%) had good knowledge in LAUMC-Rizk with a p-value <0.05. Those who had 

moderate to severe weight loss in HHUMC were 13 (16.7%) while those in LAUMC-Rizk 

were 9 patients (42.9%) with a p-value 0.017. As for knowledge, 46 patients (58.2%) had 

good knowledge while only 9 (42.9%) had good knowledge in HHUMC and LAUMC-

Rizk with no statistical significance and p-value >0.05. 

    As seen earlier, % of good knowledge was higher in HHUMC patients. That might be 

due to dedicated a dietitian that does regular assessment and educations. At HHUMC 

Screening, assessment and evaluations are done on monthly basis however at RIZK they 

are done every 3 months.  On the other hand, good compliance was reported in LAUMC- 

RIZK which is higher that HHUMC. This reflects how culture affects the compliance of 

the patients.  

      However, in the study by Al-Etriby (2001), participants mean age was younger 39.5 

(SD=12.1), compared to the present study (Al-Etriby, 2001). Furthermore, only 43% of 

our participants completed high school or higher education, and 34% had low income, 

consistent with the study of Alharbi and Enrione's study where more than one-third of 

participants were uneducated and of low income (Alharbi & Enrione, 2012).  Regarding 

nutritional-related compliance, knowledge, and malnutrition, our study found that 61% of 

malnourished participants had moderate compliance scores (500 to 799), while 21% had 
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poor compliance scores (<500). These findings do not compare with a cross-sectional 

study conducted in Jeddah, which reported that nearly 80% of participants had poor 

compliance (Alharbi & Enrione, 2012). Additionally, 68% of our participants had poor 

knowledge scores, while only 32% had good knowledge scores. This aligns with a    

Palestinian study of 200 HD patients, where knowledge scores were less than 50% (Zidan 

et al., 2020), and with study in Iran, in which only 16% of patients reported good 

knowledge (Montazeri & Sharifi, 2014). 

      Since weight loss was the main phenotypic criterion that was driving malnutrition 

diagnosis in the present study, we examined the relation between weight loss and study 

variables. Univariate analyses showed that poor compliance, and inadequate protein intake 

were the only significant factors associated with weight loss, whereby more participants 

with moderate to severe weight loss had poor compliance. Similarly, Age, compliance, 

inadequate protein intake and other variables were positively related to weight loss in a 

study conducted by Alipour, B et al. (2002). However, in another study by Zidan et al., 

associations with weight loss were found for patients’ age, level of education and hospital 

site (Zidan, et al., 2020).  

        Multivariate logistic regression did not find any significant predictor of pronounced 

weight loss in our study, which might be due to the small sample size in the “moderate to 

severe weight loss” group (n=21) compared to “mild to no weight loss” group (n=69). 

      Further univariate analysis was conducted to examine the relation between study 

variables and compliance. Age was found to be a main contributing factor to non-

adherence in HD patients. Our study showed that older ages > 55 are more likely to be 

compliant (p-value <0.05) and similar results were found in a literature review done by 

Chironda et al, 2016. Lifestyle of younger patients explains less compliance to dietary 

instructions whereas older patients have more structured habits assuming themselves at 
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higher risk of mortalities and morbidities. (Chan,Y. M, et al., 2012). Marital status showed 

no effect on compliance status in our study, unlike a previous study that found that 50% of 

married couples were non-compliant (Salwa Ibrahim et al, 2015). Additionally, those with 

lower annual income in our study were less compliant. It is well reported that low income 

and poverty increase the risk of non-compliance and poor outcomes of CKD patients 

(Chironda et al, 2016).  Other variables such as health insurance, adequate intake of 

calories and proteins, adherence to interdialytic period restrictions were not related to 

compliance, unlike what the literature reports about their strong contributions to the health 

outcomes of CKD patients and their compliance (Chironda et al, 2016) 

Coronavirus and malnutrition in chronically ill patients:  

       It is interesting to highlight an important factor, which is coronavirus 2019 (COVID-

19), that might have influenced our findings especially malnutrition. Several studies have 

shown this effect. A study conducted by Bahat et al   showed that that was a 

significant increase in mild to moderate malnutrition and severe malnutrition (P = .008). 

the Causes may vary: some may be   

psychological,economic concerns (unemployment or unpaid leave, etc.) In addition to the 

social distance and 

isolation policies that may have led to increase in  

feeling of loneliness (Bahat et al., 2022). Additionally, an article published in the Journal 

of Nephrology by Rombola et al., 2020 mentions that patients on hemodialysis have high 

mortality rate, high prevalence and death rate for COVID-19 because they are affected by 

several comorbidities (Rombola et al., 2020).  

 

       The present study had various strengths. It was the first to explore the relationship 

between malnutrition, nutrition knowledge, and compliance with renal dietary guidelines 
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among HD patients in Lebanon, and all the questionnaires used were validated in Arabic-

speaking populations. However, the study had some limitations, including being carried 

out in only two hospitals in Lebanon, which limits the generalizability of the results. The 

sample size was also small, resulting in low statistical power, and data were obtained 

through interviews, which may have introduced recall bias. Reporting bias may have also 

occurred while collecting the dietary FFQ. Furthermore, the study has a cross-sectional 

design that prevents establishing causation, and  did not adjust for some confounding 

factors like socioeconomic variables due to the small sample size. Finally, external factors 

such as the Covid-19 pandemic and the economic crisis in Lebanon may have influenced 

the results.  

      Despite these limitations, the study revealed that the nutritional and health status of 

HD patients in Lebanon was compromised, indicating the need for interventions to 

improve adherence to dietary guidelines for better health outcomes. Of note and in 

contrast to previous studies by Miyata, et al. (2018), compliance to the HD sessions in this 

study was high, whereby the majority of patients attended an average of 3 sessions per 

week with a duration of 4 hours per session. This may be attributed to the regular 

communication between the medical staff and patients during each dialysis session, 

emphasizing the importance of adherence to treatment. Future studies should explore other 

factors such as the duration of HD sessions, psychological aspects, and the patient's 

relationship with healthcare providers. 
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CHAPTER SIX 

CONCLUSION 
 

    In conclusion, findings from this study showed that 80% of the HD patients in Lebanon 

have poor or moderate compliance to renal-related treatments including dietary guidelines, 

which is associated with elevated prevalence of malnutrition.  

      Malnutrition in HD patients is directly linked to increased mortality and morbidity, 

underscoring the need to evaluate and improve nutrition knowledge and compliance in 

these patients to achieve better nutritional and health outcomes and enhance their quality 

of life. Hence, future studies should consider having larger sample size and recruitment 

process should be done from different areas to have a representative sample. The results 

also underscore the importance of dedicating specialized dietitians for renal patients, 

especially those on dialysis.  
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