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SUMMARY: 
This study examined ethnic differences in dietary intake and adherence to ISRNM guidelines among hemodialysis patients in Israel. Arabic-speaking minorities had higher energy intake but lower protein proportion than Jewish patients. Despite differences in intake, malnutrition risk was similar, underscoring the need for culturally tailored nutritional interventions.

ABSTRACT:
Protein–energy wasting (PEW) is common in hemodialysis (HD) and is associated with poor clinical outcomes. Although adequate dietary intake improves survival, many patients fail to meet recommended targets. Ethnic disparities in diet and PEW suggest cultural influences. Israel’s diverse population provides a unique setting to examine ethnicity-related differences in dietary intake and malnutrition risk among HD patients. This study sought to compare dietary intake and adherence to International Society for Renal Nutrition and Metabolism (ISRNM) nutrition guidelines in HD patients by ethnicity. All HD patients at Galilee Medical Center (Nahariya) and Ziv Medical Center (Tzfat), Israel, who provided informed consent were included. Participants completed a 24 h dietary recall in their preferred language. Nutrient intake was analyzed, and medical and demographic data were extracted from electronic records. Analyses include logistic regression models for energy intake (per kg ideal body weight) and malnutrition risk. A total of 132 patients participated (35 Druze, 32 Arabs, 65 Jews). Druze and Arabs were grouped as Arabic-speaking minorities (ASM). Compared with Jewish patients, ASM patients had higher energy intake per kg ideal body weight but lower protein as a proportion of total energy, and higher intake of riboflavin, niacin, potassium, and sodium. Adherence to ISRNM energy recommendations was higher in ASM patients, though overall adherence remained low. Malnutrition risk did not differ significantly between groups; however, eating alone was more common among Jewish patients and was associated with increased malnutrition risk. Ethnicity-related differences in dietary intake and adherence to energy guidelines were observed, but no differences in malnutrition risk were found. These findings indicate ethnic differences in dietary intake patterns that may respond to culturally adapted recommendations.  

INTRODUCTION:
In people with chronic kidney disease (CKD) receiving hemodialysis (HD) as their kidney replacement therapy, protein–energy wasting (PEW) is frequently observed and can be defined by diminished protein and energy reserves driven by inadequate dietary intake, inflammation, metabolic derangements, together with dialysis-related nutrient losses1. Inadequate dietary intake increases risk of inflammation, sarcopenia, functional decline, and mortality2. Conversely, dietary intake aligning with recommended ranges is associated with improved nutritional status and survival among people on HD3. The International Society for Renal Nutrition and Metabolism (ISRNM) has identified adequate dietary energy and protein. Inadequate dietary intake, a key contributor to PEW, increases risk of inflammation, sarcopenia, functional decline, and mortality; conversely, dietary intake aligning with recommended ranges is associated with improved nutritional status and survival among people on HD. Nutrition intake has been identified as a modifiable target in the prevention and management of PEW4.

Treating PEW in HD patients can be challenging. Adherence to dietary recommendations among HD patients is associated with finances, complicated diet instructions, dietary restrictions, personal food preferences, and uremic symptoms5. A substantial proportion of HD patients fail to adhere to dietary recommendations, even in settings with routine nutrition counseling6. 

Ethnic differences in PEW risk have been identified in a US population of HD patients, though the mechanism explaining these differences has not been definitively pinpointed7. Ethnicity has also been shown to be associated with diet quality in Malaysian HD patients8. Due to its cultural heterogeneity, Israel provides a unique context for examining the relationships among ethnicity, dietary intake, and health outcomes among people on HD. Dialysis care is delivered within a universal healthcare system, reducing disparities in access to renal replacement therapy and allied health services. At the same time, the population is characterized by discrete ethnic groups, consisting primarily of Jewish individuals alongside Arabic-speaking minority groups (ASM), including Arabs and Druze. These populations differ in language, cultural norms, dietary traditions, and socioeconomic characteristics, all of which are known determinants of dietary intake and health behaviors9. Prior research in the general Israeli population has documented ethnic disparities in diet quality, chronic disease burden, and metabolic health10. Despite a greater comorbidity burden, Arab HD patients have been shown to have improved survival compared to Jewish HD patients; however, the underlying mechanism for this association has not been determined11. Whether these differences are attributable to variability in dietary intake, adherence to dietary guidelines, metabolic markers, or malnutrition risk among subgroups of patients receiving HD remains undetermined.

Given the central role of dietary intake in the pathogenesis of PEW and its strong association with dialysis outcomes, understanding whether ethnicity is associated with differences in dietary intake and malnutrition risk is of substantial clinical importance. Identifying ethnicity-related disparities could inform the development of culturally tailored nutritional interventions aligned with ISRNM principles, thereby improving nutritional status and outcomes in vulnerable patient groups.

Against this background, the present study had two main objectives: 1) to determine if nutrition intake differed by ethnicity in terms of adherence to ISRNM dietary guidelines and nutrient intake; and 2) to evaluate whether malnutrition risk metabolic indicators relevant to PEW differed between the two groups.

PROTOCOL:

Study design
This cross-sectional, multi-center study included Jewish and ASM adults receiving HD as their kidney replacement therapy at either Ziv Medical Center or Galilee Medical Center in northern Israel. Dietary intake and food-related behaviors were obtained through patient interviews. Dialysis adequacy (Kt/V), demographic and anthropometric parameters, biochemical parameters, medical history, and prescribed medications were extracted from patients' medical records at the time of the interview.

This study was approved by the Helsinki Committees at each participating dialysis center: approval no. NHR-0087-22 from the Galilee Medical Center in Nahariya, and approval no. 0062-22-ZIV from Ziv Medical Center in Safed. Prior to enrollment, each participant received a detailed informed consent information sheet in Hebrew or Arabic per his/her preferred language, and participation was predicated on providing signed informed consent. 

The target population included both ASM and Jewish Israeli patients with chronic kidney disease (CKD) undergoing HD as their kidney replacement therapy. The study included all adult HD patients, both Jewish and ASM, treated at Ziv Medical Center or Galilee Medical Center in northern Israel, who signed informed consent between August 2022 and August 2023. Northern HD centers were selected because they had a relatively high proportion of ASM patients.

Inclusion/exclusion criteria
HD patients were eligible if they received dialysis at a participating center and provided signed informed consent. Patients receiving total parenteral nutrition or feeding via gastro-/jejunostomy tube were excluded (although none met these criteria at the participating centers).

Participant recruitment
The HD patient list was prepared by the physician managing the specific HD center. Patients who met the exclusion criteria were a priori omitted from the list. Both nurses and physicians directed the investigator responsible for data acquisition (NA) to eligible patients who indicated an interest in study participation and were willing to provide signed informed consent. Study enrollment commenced only after signed informed consent was obtained.

Nutrition intake
Dietary intake was assessed using a structured multi-pass 24 h recall interview, beginning with the most recent meal and working backward over the preceding 24 h12. Interviews were conducted in Hebrew or Arabic according to patient preference. Dietary data were collected on dialysis treatment days. The day of recall (midweek or weekend) was randomly assigned for each patient.

Nutrients analyzed included energy, protein, carbohydrates, total fat, saturated fat, monounsaturated fat, polyunsaturated fat, vitamins (beta-carotene, thiamine, niacin, riboflavin, vitamins A, B12, B6, folic acid, C, D), calcium, iron, phosphorus, and potassium.

Nutritional status and malnutrition risk
Nutrient intake was assessed against the International Society of Renal Nutrition and Metabolism (ISRNM) dietary recommendations3. For each participant, energy and protein intake were calculated based on ideal body weight (IBW), with recommended levels of 30–35 kcal/kg IBW/day and 1.2–1.4 g/kg IBW/day, respectively. ISRNM recommended sodium intake is 80–100 mmol/day and phosphorus intake is 800–1,000 mg/day, regardless of body weight.

Adherence to ISRNM guidelines was defined as meeting the following criteria for each included nutrient: energy ≥ 30 kcal/kg/day; protein ≥ 1.2 g/kg/day; sodium ≤ 100 mmol/day; and phosphorus ≤ 1,000 mg/day. Adherence was coded as a binary variable (1 = adherent, 0 = non-adherent).

Malnutrition risk was assessed using categories developed in the Israeli National Survey of Nutrition in Hemodialysis Patients (SNIPS)13, which defined it based on serum albumin levels and BMI. The method has been described in detail elsewhere14. Briefly, this method categorizes patients into one of the following categories of malnutrition risk: minimal risk: BMI ≥ 23 kg/m² and serum albumin ≥ 3.8 g/dL; mild risk: BMI < 23 kg/m² and serum albumin ≥3.8 g/dL; moderate risk: BMI ≥ 23 kg/m² and serum albumin < 3.8 g/dL; severe risk: BMI < 23 kg/m² and serum albumin < 3.8 g/dL. This classification method identified an increased risk of malnutrition in approximately 50% of HD patients, including those with normal or high BMI.

Body weight was calculated as the average of three post-dialysis measurements: one taken on the day of the interview and the two prior measurements most closely preceding it. Height was taken from records, and BMI was calculated. Ideal body weight was calculated as: 0.9 × height (cm) – 88 in men and 0.9 × height (cm) – 92 in women15.

Demographics, medical history, prescribed medications, hemodynamic, and laboratory values
Demographic data, including age, sex, marital status, and ethnicity, were extracted from medical records. Lifestyle factors (smoking and physical activity) were obtained from patient interviews. Medical history data included dialysis vintage, dialysis center, dialysis modality changes, comorbidities, and prescribed medications, all of which were extracted from the patient's electronic medical record.

Three postdialysis measurements were averaged to obtain each systolic and diastolic blood pressure value: the reading taken on the interview day, along with the two most recent prior readings. The complete blood count included hemoglobin, hematocrit, white blood cell count, and platelet count. Blood chemistry included: glucose, urea, creatinine, phosphorus, calcium, potassium, transferrin, albumin, iron, and C-reactive protein. Lipid profile included total cholesterol, triglycerides, HDL, and LDL. The most recent parathyroid hormone (PTH) value was recorded. All values were extracted from the electronic medical record for the most recent values to the day of the interview. The calcium–phosphorus product was calculated.

Data quality assurance and patient privacy 
All study records were open for review by investigators. Acceptable ranges were defined, and out-of-range values were verified against original records. All data were anonymized prior to study database entry, with a unique study ID number assigned to each participant.

Statistical methods
Sample size
With a sample size of 124 participants (n = 62 in each group), the present study was designed to have 80% power to detect a true, by ethnicity (Jewish vs. ASM) difference of 25% in the proportion of participants with any elevation in malnutrition risk (minimal risk vs. any increase in risk), assuming a two-sided alpha of 0.05. Ultimately, 132 participants (65 Jewish and 67 ASM) were recruited.

Data analysis
To evaluate variable normality, the Kolmogorov-Smirnov test was applied to all continuous data. Summary metrics were chosen based on distribution type: normally distributed continuous variables are reported as mean ± standard deviation, non-normally distributed continuous variables are reported as median (interquartile range), and categorical variables are reported as n (%). Ethnicity-based comparisons between ASM and Jewish HD patients were conducted using the independent t-test for normal continuous data, the Mann–Whitney U test for non-normal continuous data, and the chi-square test (or Fisher’s exact test when indicated) for categorical data. Compliance with ISRNM guidelines regarding real nutrient intake (energy, protein, sodium, and phosphorus) was evaluated using either the one-sample t-test or the Wilcoxon signed-rank test according to distributional fit. Predictors of adherence to individual ISRNM guidelines were analyzed via logistic regression to yield odds ratios with 95% confidence intervals. Two-sided hypothesis testing was maintained throughout, with p < 0.05 defining statistical significance.

RESULTS:
Patient characteristics
The study population included 132 HD patients: 65 Jewish HD patients and 67 ASM patients: 35 Druze, 32 Arabs (Muslims and Christians). Table 1 presents the characteristics of the study population by ethnicity (ASM vs. Jewish patients). Compared with ASM patients, Jewish patients were significantly older, slightly less likely to be female, and more likely to identify as secular rather than traditional or religious. They were less likely to be married, more likely to be divorced or widowed, and had significantly fewer children. Despite the age difference, no significant differences in comorbidities were observed between the groups.

Dialysis characteristics
Table 2 presents HD characteristics by ethnicity. Despite being younger on average, ASM patients had been on dialysis significantly longer. Compared with Jewish patients, a significantly greater proportion of ASM patients were accompanied by a caregiver to their dialysis sessions.

Prescribed medications
Table 3 presents prescribed medications by ethnicity. No significant by-ethnicity differences were observed in the proportion of patients prescribed these medications. Oral nutrition supplements were not widely prescribed, and intradialytic parenteral nutrition (IDPN) was not prescribed to any patient at either center.

Laboratory and hemodynamic measures
Table 4 presents blood chemistry, lipid profile, and hemodynamic measures by ethnicity. Blood urea nitrogen and low-density lipoprotein (LDL) cholesterol were significantly lower in ASM than in Jewish patients, while triglyceride levels were significantly higher. C-reactive protein levels were slightly higher among ASM patients.

Nutrient intake
Table 5 presents nutrient intake by ethnicity. Compared with Jewish participants, ASM patients consumed significantly more energy/kg IBW, but a smaller proportion of energy from protein. ASM patients had higher riboflavin and niacin intakes, while other B vitamin intakes were similar between groups. Intake of potassium, sodium, and iron was significantly higher among ASM patients.

Anthropometry, malnutrition risk, and ISRNM adherence
Anthropometric measures, malnutrition risk, eating behaviors, and adherence to ISRNM guidelines, grouped by ethnicity, are summarized in Table 6. Neither malnutrition risk nor anthropometric parameters (BMI and %IBW) differed significantly across ethnic groups. A greater proportion of ASM than Jewish patients met ISRNM recommendations for energy intake (≥30 kcal/kg/day); however, overall adherence was low in both groups. No significant differences were observed in adherence to protein or sodium recommendations, with adherence rates to sodium recommendations below 20% in the overall population. Phosphorus recommendations showed the highest adherence (~65%) in both groups, with no ethnic differences. A significant difference was observed in eating behavior: approximately 20% of Jewish patients reported eating meals alone compared to 3.1% of ASM patients.

Regression analyses
Figure 1 presents a logistic regression model for adherence to ISRNM energy recommendations (≥30 kcal/kg IBW/day). Being Jewish was associated with a 70% reduction in the likelihood of meeting the recommendation (OR = 0.301; 95% CI: 0.114–0.792; p = 0.02), even after adjustment for age and sex. This model was significant (p = 0.00009) and correctly classified 78% of participants for this outcome. On the other hand, in a logistic regression of any malnutrition risk (minimal risk vs. mild, moderate or severe risk), ethnicity was only marginally associated with this outcome (OR 0.434, 95% CI 0.181–1.045, p = 0.063), but CRP (1.015, 95% CI 1.001–1.029, p = 0.035) and eating alone (OR 6.410, 95% 1.542–26.651, p = 0.011) predicted odds of this outcome, even after controlling for sex (which was not significantly associated with malnutrition risk) and age: OR 1.039, 95% CI 1.003–1.076, p = 0.033. The regression is significant (p = 0.002) and correctly classified more than 66% of participants as having a malnutrition risk.

Data Availability Statement: 
Data are available at Zenodo, DOI 10.5281/zenodo.22172438.

FIGURE AND TABLE LEGENDS: 

Figure 1. Logistic regression model of adherence to the International Society for Renal Nutrition and Metabolism guideline for energy intake, including ethnicity, age, and sex.

Table 1. Participant characteristics by ethnicity. All continuous data are presented as median (IQR) because their distributions significantly deviated from normality. Cardiovascular disease is defined as documented intermittent claudication or amputation (peripheral vascular disease), myocardial infarction, percutaneous transluminal coronary angioplasty, coronary artery bypass graft, or stroke history. Abbreviation: IQR = interquartile range.

Table 2. Characteristics of dialysis treatment in the study population by ethnicity. *All continuous data are presented as median (IQR) owing to distributions that significantly deviate from normal, with the exception of Kt/V, which is reported as mean ± standard deviation.* Abbreviation: IQR = interquartile range.

Table 3. Prescribed medications by ethnicity. *B-vitamin supplements comprise individual or combined vitamins B1, B2, B3, B6, or B12. Abbreviation **IDPN = intradialytic parenteral nutrition

Table 4. Blood chemistry, blood count, lipid profile, and hemodynamic measurements by ethnicity. Mean ± standard deviation is used to express normally distributed measures (potassium, phosphorus, and systolic and diastolic blood pressure). Medians (IQRs) are used for all remaining measures, as their distributions significantly deviate from normal. Abbreviations: HDL = high-density lipoprotein cholesterol; LDL = low-density lipoprotein cholesterol; IQR = interquartile range. 

Table 5. Nutrient intake by ethnicity. Normally distributed nutrients—protein (g/day), fat (% total kcal), and phosphorus (mg/day)—are reported as mean ± standard deviation. Because the remaining nutrients had distributions that significantly deviated from normality, they are presented as medians (IQRs). Abbreviations: IBW = ideal body weight; IQRs = interquartile ranges.

Table 6. Anthropometric measures, malnutrition risk, and adherence to ISRNM dietary guidelines by ethnicity. *For guidelines presented as a range, the cutoff applied for sodium and phosphorus was the upper range limit, while the cutoff for energy and protein was the lower range limit.

DISCUSSION:
Overall, the present study identified ethnic differences in nutrient intake, ISRNM adherence, and some metabolic markers of nutritional status, but no differences in anthropometric measures or malnutrition risk were observed. Important sociodemographic differences were also detected. First, Jewish patients were older, less likely to be married, and had fewer children, reflecting potential differences in social structure and family support systems. In contrast, younger ASM patients were more frequently accompanied by caregivers and less likely to eat alone. These findings are consistent with prior reports16 and may suggest stronger family and social support networks among ASM patients. Social support has been previously associated with better dietary adherence and improved clinical outcomes in other Middle Eastern populations17, and family and social support have been identified as important facilitators of dietary adherence among people with chronic kidney disease18. 

Despite being younger, ASM patients had a significantly longer dialysis vintage, likely reflecting ethnicity differences in chronic disease patterns. For example, diabetes is almost twice as prevalent in Arab vs. Jewish Israelis (18.4% vs. 10.3%)19. Hypertension and obesity are also more prevalent among Israeli Arabs than Jews20. All of these are identified as risk factors for chronic kidney disease21. Nevertheless, the absence of differences in comorbidity distributions implies that disease burden at the time of assessment was similar across ethnic groups. But the significantly younger age and greater dialysis vintage in ASM participants indicate earlier disease onset and more prolonged exposure to risk factors.

In terms of biomarkers, ASM patients demonstrated lower blood urea nitrogen (BUN) and LDL levels but significantly higher serum triglyceride levels and marginally higher CRP levels, all of which are associated with a pro-inflammatory milieu22 and a greater risk of malnutrition23-25. The lower BUN levels may reflect differences in protein intake or metabolism, consistent with the finding that ASM patients consumed a lower proportion of energy from protein. 

An association between malnutrition, inflammation, and atherosclerosis (MIA syndrome) has long been recognized and accepted as an explanatory mechanism for the elevated cardiovascular disease burden observed in HD patients26. In this patient population, PEW is often accompanied by chronic low-grade inflammation driven by uremia and oxidative stress, continuously worsened by dialysis exposure3. This promotes production of inflammatory cytokines (e.g., IL-6, TNF-α), leading to increased catabolism, reduced appetite, and impaired protein synthesis, worsening malnutrition27. Simultaneously, inflammation contributes to endothelial dysfunction, lipid abnormalities, and plaque formation28. Together, these mechanisms create a self-perpetuating cycle in which inflammation and malnutrition reinforce each other and accelerate atherogenesis. 

Intake of some nutrients differed significantly between groups. ASM patients consumed more total energy per kg IBW, yet a smaller proportion of this energy came from protein. While higher energy intake may help prevent PEW, the lower proportion of energy from protein raises concerns, especially in a population at high risk of malnutrition. Carbohydrates are similar between groups. Fat intake approached 40% in the ASM group, 7% higher than the percentage of energy consumed as fat in the Jewish group; however, this difference was not statistically significant.

In addition to a greater kcal/kg IBW intake, diets of ASM participants contained significantly more riboflavin, niacin, and iron. In many countries, this could suggest greater intake of fortified cereals and flour29; however, fortification is not mandated in Israel30. Sodium intake was also elevated in ASM participants, possibly reflecting greater consumption of ultra-processed food31. Management of dietary sodium intake is vital in HD patients due to its association with fluid and sodium overload32. Potassium intake, largely derived from fresh fruits and vegetables, has long been targeted for restriction in HD diets due to concerns about hyperkalemia33. Although intake of this mineral was higher in ASM than in Jewish HD patients in this study, this was not reflected in blood potassium levels. Further, it has recently been shown that HD patients consuming a diet rich in fruits, vegetables, and fiber had reduced mortality and improved well-being34. 

Adherence to the International Society of Renal Nutrition and Metabolism (ISRNM) guidelines was suboptimal across the entire cohort, consistent with prior literature14. Although ASM patients were more likely to meet energy recommendations, overall adherence rates remained low. Importantly, adherence to protein and sodium guidelines was particularly poor in both groups, highlighting a widespread gap between recommendations and real-world dietary practices. Phosphorus adherence was comparatively better, possibly reflecting stronger patient education or stricter clinical monitoring of phosphorus levels.

The regression analysis of meeting the ISRNM recommendation for energy intake further underscored ethnic disparities, demonstrating that Jewish patients were significantly less likely to meet energy intake recommendations, independent of age and sex. On the other hand, ethnicity was only marginally associated with the risk of malnutrition. This outcome was associated with CRP, age, and eating alone. CRP and age have previously been identified as predictors of malnutrition risk35. While social isolation and loneliness were not directly assessed in the present study, both have been linked to eating alone, and all three have been associated with poor nutritional outcomes in other populations36. 

Findings of the present study must be considered in the framework of its limitations. First, the cross-sectional study design precludes causal inferences. Additionally, the study population deliberately oversampled ASM HD patients to permit meaningful comparisons with the Jewish population. The study population does represent the HD population in northern Israel, but it does not reflect the national demographic distribution of the HD population37. Another limitation is the use of the 24 h recall method to assess dietary intake. This method has been shown to accurately estimate mean population intake but to exaggerate the standard deviation, making it more difficult to identify associations between measured nutrient intake and outcomes38.

Despite its limitations, the study also has strengths, as it captured by-ethnicity differences in dietary intake and ISRNM adherence, though only marginal associations were observed between ethnicity and malnutrition risk. It is important to highlight that while ASM participants were significantly younger than their Jewish counterparts, they had nevertheless acquired longer time on dialysis treatment, and despite their relative youth, their comorbidity profile was similar to that of Jewish patients. 

In conclusion, ASM patients are less likely to eat alone, more likely to adhere to the ISRNM energy intake guideline, and in fact consume more energy per kg IBW than Jewish HD patients. On the other hand, the proportion of energy consumed as protein was lower among ASM patients, although no between-group difference in malnutrition risk was detected. These findings underscore the need for culturally tailored nutrition interventions that address both dietary quality and the social context of eating in diverse HD populations.
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