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Introduction
Chronic kidney disease (CKD) is a global widespread 
epidemic disease, which its prevalence rate is 5-15%. The 
incidence rate of end-stage renal disease (ESRD) patients 
requiring dialysis is also increasing (1,2). Hemodialysis 
patients have a much higher mortality rate than the 
general population (3,4). Several risk factors contribute 
to increased mortality rate in hemodialysis patients. The 
most important risk factor is cardiovascular disease (5,6). 
An important non-cardiovascular risk factor of mortality 
among hemodialysis patients is malnutrition (7). 

American Society for Parenteral and Enteral Nutrition 

has defined malnutrition as “an imbalance of need and 
supply of energy, protein and micronutrients leading to 
growth and development defect” (8). Malnutrition in the 
form of protein energy wasting (PEW) is highly prevalent 
in hemodialysis patients (9).

Inadequate intake of certain nutrients, anorexia, 
nutrient losses during hemodialysis, and elevated protein 
catabolism due to increased production of inflammatory 
cytokines and drug-related factors contribute to 
nutritional deficits in hemodialysis patients (10).

Nutritional inadequacy caused by numerous factors 
(e.g. metabolic acidosis, altered intestinal flora, and 

Introduction: Malnutrition is a complex, multi-factorial and common problem in patients 
with end-stage renal disease (ESRD) undergoing hemodialysis that increases morbidity and 
mortality rate in them. 
Objectives: To assess the prevalence of malnutrition and associated factors in hemodialysis 
patients.
Patients and Methods: This cross-sectional study was conducted on 239 hemodialysis patients 
(162 males and 77 females) referred to three dialysis centers in Ahvaz, Iran in 2018. The nutritional 
status was measured using subjective global assessment (SGA) tool. The anthropometric indices, 
body mass index (BMI) and biochemical parameters including albumin, triglyceride, C-reactive 
protein (CRP), and adequacy of dialysis (Kt/V) were also measured in all patients.
Results: Based on SGA, 45 (18.8%) patients including 32 males and 13 females had mild to 
moderate malnutrition while 26 (10.9%) patients consisting of 11 men and 15 women had severe 
malnutrition. We found a significant association between patients’ gender and malnutrition 
status (P = 0.013). In addition, a significant association was seen between age (P = 0.024), BMI 
(P = 0.0001), CRP (P = 0.047) and serum albumin concentration (P = 0.007) with nutritional 
status. However, we did not find any significant association between triglyceride, Kt/V and 
duration of hemodialysis per week with malnutrition (P > 0.05). Moreover, BMI, patient’s gender 
and serum albumin were the significant predictors of severe malnutrition in hemodialysis 
patients (P < 0.05).
Conclusion: According to high prevalence of malnutrition in ESRD  patients undergoing 
hemodialysis, periodic assessment of nutritional status is necessary for them. Moreover, female 
patients, CRP, serum albumin and BMI showed a significant correlation with SGA score, which 
are important to determine the nutritional status of hemodialysis patients (HD) patients.
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hormonal dysregulation) can progress kidney disease 
and increase mortality and morbidity (1). Malnutrition 
in these patients reduces quality of life, increases the risk 
of infection, increases the risk of diseases, and impairs 
wound healing. It also results in poor rehabilitation, 
fatigue, lethargy, as well as increased hospitalization and 
mortality in these patients (3). Therefore, it is essential to 
assess nutritional status for early diagnosis of malnutrition 
in these patients in order to take effective measures to 
initiate supportive nutritional program. The subjective 
global assessment (SGA) is a practical tool for assessment 
of nutritional status in hemodialysis patients (10). This 
technique assesses malnutrition based on medical history 
and physical examination. It is a high-speed, inexpensive, 
and easily reproducible tool that does not require specific 
training. It serves as a reliable screening method for 
malnutrition (11,12).

Nutritional status was reported to differ in various races 
and regions. Therefore, it is essential to assess nutritional 
status of these patients (13). 

Objectives
Given the high number of ESRD patients on hemodialysis 
in Ahvaz and the importance of mortality and morbidity 
in these patients, the present study aimed to assess the 
prevalence of malnutrition and some effective factors in 
the hemodialysis patients visiting educational treatment 
centers in Ahvaz.

Patients and Methods
Study design
This was a descriptive, analytical epidemiological study. 
The statistical population consisted of all chronic renal 
failure patients undergoing hemodialysis at treatment 
centers in three educational hospitals in Ahvaz in 2019. 
Inclusion criteria were older than 18 years old and at 
least 3 months after hemodialysis initiation. Informed 
written consent forms were obtained from the patients. 
Exclusion criteria were intact parathyroid hormone 
(PTH) >800 pg/mL, concomitant malignancy, infectious 
disease and severe sepsis during the last month, recipients 
of immunosuppressive drug, total parenteral nutrition, 
hepatitis B and C, alcohol consumption, changes in 
dialysis technique in the last month, recipients of dietary 
supplements and amino acids except folic acid. Objective 
and method of the research were explained to the patients. 
Age, gender, body mass index (BMI), weekly dialysis 
duration and dialysis adequacy (Kt/V) were measured 
and collected. The patients’ dry weight was measured 
after dialysis with the least clothing at two consecutive 
times using a scale (0.1 kg precision). Their heights 
were measured at standing posture barefoot while heels, 
buttocks, shoulders and head back were equally pressed 
against the wall (0.5 cm precision). BMI was calculated 
by dividing weight (kg) by the square of height (m2). The 

patients were categorized in three categories: BMI<18.5 
kg/m2, 18.5 kg/m2<BMI<25 kg/m2, and BMI>25 kg/
m2. Dialysis adequacy was calculated based on percent 
reduction of urea (PRU) using the formula Kt/V = (0.026 
× PRU) – 0.46. Minimum Kt/V is 1.2 and Kt/V≥1.2 is 
acceptable. Blood specimens were taken from the patients 
prior to dialysis to test biochemical factors (serum albumin 
concentration, triglyceride and C-reactive protein [CRP]). 
Subjective global assessment was used to assess 
malnutrition status. It consists of two parts of medical 
history and physical examination. The first part assesses 
changes in weight in the past 6 months, diet, apparent 
gastrointestinal symptoms, functional capacity and 
hypercatabolic diseases (e.g. physical injuries, burns, 
inflammatory diseases, infection and malignant tumors). 
The second part evaluates loss of subcutaneous fat, 
muscle wasting, and edema. Score A is allocated to the 
patient with normal cases of the above factors. Score B is 
allocated to patients with mild to moderate cases of the 
above factors. Score C is given to patients with severe cases 
of the above factors. Score A represents normal nutrition, 
score B shows mild to moderate malnutrition, and score C 
denotes severe malnutrition in final scoring of SGA (14).

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. Written informed consent was obtained from 
all the patients. This study was approved by the Ethics 
Committee of Jundishapur University of Medical Sciences 
(Ethical code: IR.Ajums.REC.1397.951). Ethical issues 
and data confidentiality were observed in the course 
of project. Besides, this study was extracted from the 
residential thesis of Soudabeh Sabzali at this University. 

Statistical analysis
Data analysis was performed using SPSS v. 22. Descriptive 
statistics (mean, standard deviation, frequency and 
percentage of frequency) was also used for data analysis. 
Kruskal–Wallis test, chi-square, Spearman’s correlation, 
and logistic regression were also used for data analysis and 
assessment of relationship of each variable with nutritional 
status. The significance level was less than 0.05.
 
Results
The participants consisted of 239 hemodialysis patients 
with 57.05 ± 15.58 (from 18 to 90 years old). Demographic 
data is shown in Table 1. Average BMI was 25.19 ± 5.55 
kg/m2 (from 14 to 53) and average Kt/V was 1.25 ± 0.46. 

SGA scoring showed that 168 patients (70.3%) had 
normal nutrition, 45 patients (18.8%) had mild to 
moderate malnutrition and 26 patients (10.9%) had severe 
malnutrition.

The relationships of each variable with nutritional status 
of hemodialysis patients are presented in Table 2. Age and 
CRP had a direct significant relationship with malnutrition 
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(P < 0.05). Serum albumin level and BMI had a statistically 
significant and inverse relationship with malnutrition 
(P < 0.05). Malnutrition was significantly more severe in 
women than men (P < 0.05). Kt/V and number of dialysis 
hours per week had no significant relationship with 
malnutrition (P > 0.05). Prevalence of malnutrition did 
not significantly differ in various hospitals.

Results of logistic regression model for predicting 
malnutrition in hemodialysis patients by different 
variables are shown in Table 3. BMI was the most effective 
factor in predicting varying degrees of malnutrition 
(P = 0.001). Gender and serum albumin are other effective 
factors in predicting severe malnutrition in hemodialysis 
patients (P = 0.001).
 
Discussion
The results of the study showed that most patients 
(70.3%) had normal nutritional status. Varying degrees of 
malnutrition was also detected in 29.7% of hemodialysis 
patients (18.8% mild malnutrition and 10.9% severe 
malnutrition).

Various studies have assessed malnutrition status in 
hemodialysis patients in different centers using SGA. 

Yigit et al assessed nutritional status of hemodialysis 
patients with SGA and reported 36.4% of their patients 
had mild to moderate malnutrition since 23.6% severe 
malnutrition (7). Morais et al (15) assessed nutritional 

Table 1. Demographic data in hemodialysis patients

Variable Group No. (%)

Age (y)
≥ 65 81 (33.9)

< 65 158 (66.1)

Gender
Male 162 (67.8)

Female 77 (32.2)

BMI (kg/m2)

≤ 18.5 21 (8.8)

18.5-24.9 119 (49.8)

> 25 99 (41.4)

Dialysis duration (hours per week)
≤ 9 229 (95.8)

> 9 10 (4.2)

C-Reactive protein (positive/negative)

- 135 (56.5)

+ 30 (12.6)

++ 28 (11.7)

+++ 43 (18.0)

+++++ 3 (1.3)

Triglyceride* (mg/dL)
> 150 24 (60)

< 150 16 (40)

Albumin (g/dL) 
≥ 3.5 209 (87.4)

< 3.5 30 (12.6)

Dialysis adequacy (Kt/V)
≥ 1.2 114 (47.7)

<12 125 (52.3)

*Triglyceride was only measured in 40 patients at Imam Khomeini 
hospital.

Table 2. Relationship of studied variables with SGA score of hemodialysis patients

Variable Group Normal nutritional 
status

Mild to moderate 
malnutrition

Severe 
malnutrition P value**

Age (y)
48 (59.3) 22 (27.2) 11 (13.6)

0.024
120 (75.9) 23 (14.6) 15 (9.5)

Gender
Male 119 (73.5) 32 (19.8) 11 (6.8)

0.013
Female 49 (63.6) 13 (16.9) 15 (19.5)

BMI (kg/m2)
≤ 18.5 1 (4.8) 5 (23.8) 15 (71.4)

0.00118.5-24.9 77 (64.7) 32 (26.9) 10 (8.4)
> 25 90 (90.9) 8 (8.1) 1 (1.0)

Dialysis duration (h/wk)
≥ 9 161 (70.3) 44 (19.2) 24 (10.5)
<9 7 (70.0) 1 (10.0) 2 (20.0)

C-reactive protein (positive/
negative)

- 99 (73.3) 28 (20.7) 8 (5.9)

0.047
+ 19 (63.3) 5 (16.7) 6 (20.0)
++ 19 (67.9) 7 (25.0) 2 (7.1)
+++ 28 (65.1) 5 (11.6) 10 (23.3)
++++ 3 (100) 0 (0) 0 (0)

Triglyceride* (mg/dL)
> 150 16 (66.7) 5 (20.8) 3 (12.5)

0.796
< 150 11 (68.8) 4 (25.0) 1 (6.3)

Albumin (g/dL)
≥ 3.5 154 (73.7) 36 (17.2) 19 (9.1)

0.007
<3.5 14 (46.7) 9 (30.0) 7 (23.3)

Dialysis adequacy (Kt/V)
< 1.2 92 (73.6) 22 (17.6) 11 (8.8)

0.436
≥ 1.2 76 (66.7) 23 (20.2) 15 (13.2)

Hospital
Imam Khomeini 44 (66.7) 14 (21.2) 8 (12.1)

0.874Golestan 54 (74.0) 13 (17.8) 6 (8.2)
Razi 70 (70.0) 18 (18.0) 12 (12.0)

*Triglyceride was just measured in 40 patients.
** Values less than 0.05 are significant.
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status of 44 hemodialysis patients with SGA in Brazil 
and showed that 90.9% of the patients suffered from 
mild to moderate malnutrition and 4.6% suffered from 
severe malnutrition. These rates were higher than the 
rates reported in our study. Another study in Brazil 
showed 4.22% mild to moderate malnutrition in their 
hemodialysis patients (12).

The prevalence rates of malnutrition in hemodialysis 
patients in Spain (9), Jordan (19), Saudi Arabia (16), Iraq 
(17) and Palestine (18) were respectively as 41.1%, 62%, 
55%, 63.5% and 47.2%. These rates were higher than the 
rates reported in this study. Differences in prevalence of 
malnutrition may be due to different environments, diets 
and treatment methods.

Gender was an effective factor in predicting severe 
malnutrition in hemodialysis patients in this study. 
Malnutrition was significantly higher in women than 
men. Another study carried out in Jordan (19) reported a 
significantly higher prevalence of malnutrition in women 
than men. These studies show the necessity of assessment 
of nutritional status in women undergoing hemodialysis, 
however Yigit et al in Turkey (7) found no relationship 
between gender and malnutrition in hemodialysis 
patients. 

A direct and significant relationship was found between 
age and malnutrition in hemodialysis patients in this 
study. Many other studies have also reported that older 
patients tend to be more prone to nutritional deficiency 
than younger patients (7,11,12,15). These results indicate 
the necessity of assessment of nutritional status in older 
patients. 

The results of this study showed that BMI is the 
most effective factor in predicting varying degrees 

of malnutrition in hemodialysis patients. BMI had a 
statistically significant and inverse relationship with 
malnutrition status in this study. These results are 
consistent with the results of other studies. BMI is known 
as a nutritional marker (7,12,15,20). BMI<20 kg/m2 is 
an indicator of malnutrition (21), which was reported 
in 48.5% of patients with malnutrition. A meta-analysis 
showed lower mortality rates in hemodialysis patients 
with higher BMI (22). 

CRP had a direct and significant relationship with 
malnutrition in this study. Serum albumin level had a 
significant and inverse relationship with malnutrition. 
It also predicts severe malnutrition in hemodialysis 
patients. However, in our study low-serum albumin level 
(<3.5 g/dL) was measured in a small number of patients 
(12.6%). Many other studies also showed a significant 
and inverse relationship between serum albumin level 
and malnutrition (7,15,23). Rezeq et al also found no 
significant relationship between serum albumin level and 
malnutrition status (18). The difference might be due 
to effect of such other factors as proteinuria, a common 
problem in patients with renal failure. Dialysis can also 
lower plasma albumin levels. Since albumin is an acute-
phase reactant, most hemodialysis patients suffer from 
varying degrees of vascular inflammation. Therefore, 
albumin level changes in these patients. Hydration and 
acidemia also affect serum albumin level. However, the 
results of the present study and other similar studies 
showed that serum albumin level is a nutritional marker. 
Therefore, it is necessary to measure serum albumin 
level to evaluate clinical status (comorbidities, degrees 
of proteinuria, acid-base status and dialysis quality) and 
nutrition of hemodialysis patients (24). Specificity of 

Table 3. Results of logistic regression model in predicting malnutrition in hemodialysis patients

Malnutrition status Variable P value Hazard ratio
95% CI for hazard ratio
Lower limit Upper limit

B (mild to moderate 
malnutrition

Gender 0.375 1.470 0.674 3.339

Age (year) 0.058 0.493 0.238 1.024

Albumin (g/dL) 0.062 2.615 0.954 7.164

Dialysis duration (h/wk) 0.258 0.271 0.028 2.601

BMI (kg/m2) 0.0001 0.818 0.742 0.901

C-reactive protein (positive/negative) 0.279 1.529 0.709 3.297

Dialysis adequacy (Kt/V) 0.817 1.146 0.361 3.633

C (severe malnutrition)

Gender 0.0001 9.818 2.735 35.243

Age (year) 0.549 0.691 0.206 2.317

Albumin (g/dL) 0.035 4.749 1.117 20.198

Dialysis duration (h/wk) 0.643 1.713 0.175 16.738

BMI (kg/m2) 0.0001 0.670 0.573 0.783

C-reactive protein (Positive/Negative) 0.577 0.708 0.22 2.377

Dialysis adequacy (Kt/V) 0.997 0.997 0.241 4.125

* Reference value is A score.
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albumin level as a nutritional marker decreases in case 
of inflammation and fluid overload (7). Inflammation 
is an effective factor in malnutrition often reported in 
hemodialysis patients (7). Many past studies have also 
reported a direct and significant relationship between 
malnutrition and inflammation (CRP serum level) (7). 

The relationships of nutritional status with dialysis hours 
per week, triglyceride and Kt/V were not significant in this 
study. Likewise, Yigit et al in Turkey found no significant 
relationship between malnutrition and dialysis adequacy 
(Kt/V). The results of a recent study showed that low-
dialysis adequacy (Kt/V) is associated with malnutrition 
in hemodialysis patients (12). A suitable dialysis dose can 
also improve malnutrition status in hemodialysis patients 
(25). 

The difference in the prevalence of malnutrition and 
its associated factors in different studies can be due 
to differences in malnutrition assessment methods, 
age, duration of disease, comorbidities, inflammation, 
medications and supplements that affect nutritional status 
and associated factors. The difference might also be due 
to socioeconomic factors (e.g. literacy, knowledge and 
awareness of patients on renal failure and family support). 
Access to food, food habits and culture in each region are 
also involved in nutrition status of these patients.
 
Conclusion
Our study showed that the prevalence of malnutrition 
in hemodialysis patients was lower than the studies 
carried out in other countries based on SGA. High 
prevalence of severe malnutrition also necessitates 
periodic assessment and monitoring of nutrition in these 
patients. Comprehensive clinical nutrition services and 
counseling should be included in treatment program of 
these patients, especially in older people with lower BMI. 
Laboratory measurement of albumin serum, BMI and 
SGA can also help to assess nutritional status of patients in 
a cost-effective, inexpensive and simple manner in order 
to treat malnutrition as soon as possible.

Limitations of the study
Limitations of the study were absence of assessment of 
inflammatory markers (except for CRP) for determination 
of systematic inflammation, duration of disease and 
dialysis duration. The impact of comorbidities, calorie 
intake, socioeconomic status and income on malnutrition 
was not also assessed in this study. Therefore, it is 
recommended to carry out prospective studies to assess 
malnutrition and its associated factors, and the impact of 
preventive and therapeutic interventions on malnutrition 
status.
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