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Abstract
Introduction: Protein energy malnutrition (PEM) is common among end stage renal disease patients (ESRD) on hemodialysis (HD) 
with an estimated prevalence of 10 - 70% and it undoubtedly contributes to increased risks of morbidity and mortality. It is com-
pounded by the fact that these patients loose large amounts of protein in the dialysate fluid and do not consistently take the rec-
ommended amounts of energy and protein for ESRD patients on HD. They are in need of individualized meal plans but they rarely 
consult a dietitian. 

Purpose:  This was a prospective, clinical trial hospital based (intervention) study to evaluate the effect of Nutritional intervention 
of adequate calorie and protein intake on malnutrition among HD patients.

Methods: The study was conducted on HD patients, in one of the biggest dialysis centers in Khartoum. 134 adult patients (males & 
females) were divided into a test group (n = 77) and a control group (n = 57). The test group after nutritional counseling consumed 
individualized diets for a period of 6 months that provided adequate amounts of energy and protein according to the recommenda-
tions of the National Kidney Foundation (NKF) while the control group continued consuming their usual diets. Malnutrition status 
was determined by using subjective global assessment (SGA) tool (which used by health specialists to score malnutrition status) at 
baseline and after 6 months of intervention. Data were analyzed using SPSS.

Results: The SGA scores of the study patients was similar at baseline in both groups, the majority 88.1% were severely malnourished 
(92.2 test and 82.5 control), 11.9% moderate malnourished (7.8% test and 17.5% control), and there was no well-nourished score 
in both groups. After intervention the result showed significant differences in SGA scores between the two study groups (P = 0.000); 
46.8% of test group had well-nourished scores (A), and still no participants from control group reached the well-nourished score. 
33.6% participants were moderately malnourished (B) (44.2% test and 19.3% control). The control group showed 80.7% as severely 
malnourished (C), and only 9.7% were severely malnourished from test group. Therefore, the result after intervention shows highly 
significant differences in SGA score between the two groups during intervention period (P = 0.000).

Conclusion: The study concluded that nutritional intervention in the form of adequate calorie and protein intake was help in improv-
ing nutritional status and malnutrition among HD patients. Therefore, nutritional counseling by qualified dietitians should be man-
datory in renal dialysis units as part of the medical therapy management to reduce the incidence of malnutrition among HD patients.
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Introduction
Protein-energy malnutrition (PEM) refers to a form of malnutrition where there is inadequate calorie or protein intake. It is currently 

the most widespread and serious health problem worldwide [1,2].
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(PEM) is common among end-stage renal disease (ESRD) patients on hemodialysis (HD) [3-5] with an estimated prevalence of 10 - 
70% [6,7] and it undoubtedly contributes to increased risks of morbidity and mortality [5,7,8] It is compounded by the fact that these pa-
tients loose large amounts of protein in the dialysate fluid and do not consistently take the recommended amounts of energy and protein 
for ESRD patients on HD [4,9-12]. They are in need of individualized meal plans but they rarely consult a dietitian. 

Causes of PEM

There are many causes of PEM in patients with ESRD. These include : Inadequate food intake secondary to: (anorexia caused by the 
uremic state, altered taste sensation, inter-current illnesses, emotional distress or illness, impaired ability to procure, prepare, or me-
chanically ingest foods and/or unpalatable prescribed diets) [12-15], another causes are: The catabolic response to superimposed ill-
nesses, the dialysis procedure itself, which may promote wasting by removing such nutrients as amino acids, peptides, protein, glucose, 
water-soluble vitamins, and other bioactive compounds, and may promote protein catabolism, due to bio-incompatibility [16]. Conditions 
associated with chronic renal failure that may induce a chronic inflammatory state and may promote hyper-catabolism and anorexia 
[17-18]. Loss of blood due to: gastrointestinal bleeding, frequent blood sampling, blood sequestered in the hemodialyzer and tubing. En-
docrine disorders of uremia (resistance to the actions of insulin and IGF-I, hyperglucagonemia, and hyperparathyroidism). The possible 
accumulation of endogenously formed uremic toxins or the ingestion of exogenous toxins [19-21].

Thus, ESRD patients are prone to suffer from PEM due to inadequate intake of dietary energy and protein as a result of insufficient 
food intake [22-25]. In addition, the patients lose protein with each dialysis session leading to low levels of protein and other nutrients 
in blood.

PEM is one of the strongest predictors of morbidity and mortality [26-30]. The mortality and morbidity rates in (ESRD) patients are 
unacceptably high [13]. It is important to adequately assess patients who are at risk. Nutrition therapy should be individualized based on 
various factors such as residual renal function laboratory analysis, and overall nutritional status [29, 31-35]. Numerous studies reported 
the prevalence of PEM among ESRD patients on HD. Patients who have been on HD for several years may be at greater risk for becoming 
malnourished [23].

Provision of adequate nutrition is a key component in the prevention of PEM among ESRD adults on HD. The K/DOQI Nutrition Clinical 
Practice Guidelines provide recommendations regarding the desirable dietary energy and protein intakes for adults undergoing HD [36].

Assessment of PEM among ESRD patients on HD

Several tools are recommended to Assess, diagnose and manager of PEM among HD patients, including the Subjective Global Assess-
ment (SGA), Malnutrition Inflammation Score (MIS), Geriatric Nutritional Risk Index (GNRI), and PEW diagnostic criteria. These tools 
are reliable, and useful to determine predictors of outcomes in CKD patients. Among these tools, the widely used is (SGA), and this was 
support by many studies to assess malnutrition in HD patients. [24, 26, 28, 30, 34, 37-38].

Subjective Global Assessment (SGA)

SGA tool was developed by Detsky., et al. in 1984 that comprises subjective and objective aspects of nutritional status [39,40]. (SGA) 
is a tool used by health care providers to assess nutritional status and evaluate malnutrition with HD patients [41]. The tool has much 
strength in the clinical and research setting: it is inexpensive, rapid to conduct, reproducible, valid, and reliable in all studies. It can be 
used effectively by providers from different disciplines (nephrologist, nurse or dietitians). SGA has been recommended by The Kidney 
Disease Outcomes Quality Initiative (KDOQI) for use in nutritional assessment in the adult dialysis population to be performed every 6 
months in the HD population [36]. It requires no additional capital outlay and correlates strongly with other subjective and objective 
measures of nutrition [13].

Clinicians place the patient into one of these categories (A, B, or C, reflecting well-nourished, moderately malnourished and severely 
malnourished categories respectively) based upon their subjective rating of the patient in two broad areas: medical history and physical 
examination, which are combined subjectively to form a global rating of A, B, or C [42].
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 Medical history

The medical history focus on 7 variables, namely: weight change in preceding 6 months and 2 weeks, change in dietary intake, pres-
ence of GI symptoms (anorexia, nausea, vomiting, diarrhea), change in functional capacity, disease state/comorbidities and their relation-
ship to nutritional status. Each of these features is scored separately in terms of A, B, or C. The patient is then rated as either nourished, 
mildly too moderately malnourished, or severely malnourished for each of the seven parameters [36].

Physical examination

Physical examination focuses on the subcutaneous loss of fat, muscle wasting, edema and ascities. Loss of subcutaneous fat is assessed 
over triceps, biceps, chest and the pads below the eyes. Muscle wasting is assessed by examination of temples, clavicle, scapula, ribs, 
quadriceps, calf, knee, and interosseous. There are several body locations to examine for each parameter. The data are weighted, and the 
patients are then classified in terms of three major SGA scores [36].

Scoring guidelines

The clinician rates each medical history and physical examination parameter as either A, B, or C on the SGA Scoring Sheet. On the basis 
of all of these parameters’ ratings, the clinical observer assigns an overall SGA classification which corresponds to his or her subjective 
opinion of the patient’s nutritional status.

SGA is not a numerical scoring system. Therefore, it is inappropriate just to add the number of A, B, and C ratings to arrive at the overall 
SGA classification. The clinician should examine the form to obtain a general feel for the patient’s status. If there seem to be more checks 
on the right-hand side of the form (more B and C ratings), the patient is more likely to be malnourished. If the ratings seem to be on the 
left-hand side, the patient is likely to be nourished. The severely malnourished rating (C) is given whenever a patient has physical signs 
of malnutrition such as, severe loss of subcutaneous fat, severe muscle wasting, or edema, in the presence of a medical history suggestive 
of risk, such as continuing weight loss with a net loss of 10% or more, or a decline in dietary intake. GI symptoms and functional impair-
ments usually exist in these patients. Severely malnourished patients will rank in the moderate to severe category in most sections of the 
SGA form.

When weight loss is 5-10% with no subsequent gain, in conjunction with mild subcutaneous fat or muscle loss and a reduction in di-
etary intake, the patient is assigned the mild/moderate malnourished rating (B). These patients may or may not exhibit functional impair-
ments or GI symptoms. The B rating is expected to be the most ambiguous of all the SGA classifications. These patients may have a ranking 
in all three categories. In general, if the severely malnourished or well-nourished rating is not clearly indicated, the patient is assigned to 
the moderately malnourished classification.

If the patient has no physical signs of malnutrition, no significant weight loss, no dietary difficulties, no nutritionally related functional 
impairments, or no GI symptoms which might predispose to malnutrition, the patient should be assigned to the well-nourished category. 
If the patient has recently gained weight, and/or showed improvement in other indicators i.e. appetite, the patient may then be assigned 
the A rating, despite previous loss of fat and muscle which may still be physically apparent.

Obese patients can be moderately or severely malnourished based upon their poor medical history and signs of muscle loss. Even pa-
tients with a normal appearance could be classified as mildly or moderately malnourished because of a poor medical history.

SGA has been validated in a variety of CKD patient populations as a predictor of PEM and relative risk of death (36) and the current 
European Best Practice Guidelines on diagnosis and monitoring of malnutrition recommends the use of SGA to detect severe malnutrition 
in HD patients. The guidelines refer to a study that showed SGA ability to differentiate severe from normal nutrition status among dialysis 
patients [43-45].
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Nutrient requirement for ESRD patients on HD

Inadequate nutrient intake is an important contributor for PEM among ESRD patients on HD [46]. Nutrient requirements must be 
individually assessed for patients by calculating energy, protein, potassium, phosphorus, sodium and fluid.

A specific diet is an essential part of the treatment process; it can also help to avoid complications of renal disease such as malnutri-
tion, fluid overload, high blood potassium, bone disease, and weight loss. The nutrient needs of the adult on HD are an integral part of the 
treatment for kidney failure. [31, 47].

The dietary protein and energy intakes is very important to prevent and manage malnutrition with in this category of patients, they 
are in need of individualized meal plans but they rarely consult a dietitian.  in other words, a special diet is needed for ESRD patients on 
HD. Recommended daily nutrients intake for an adult on HD are: protein 1.2 gm/kg body weight (50% of high biological value); energy 
for an adult < 60 years 35 kcal/kg and for an adult > 60 years or obese 30 kcal/kg; the minerals (mg/kg/day) - sodium 2-4, potassium 40 
and phosphorous 17; fluids depends on fluids output + 500ml [31].

(KDOQI) recommend the use of standardized practices in renal nutrition as a central and integral part of the dietary management of 
ESRD patients on HD.  A dietitian with renal experience should be responsible for the ongoing evaluation of patient’s nutrition status and 
the development of plans for dietary care [48]. This ensures appropriate assessment of the nutrition status and timely identification of 
patients at risk [49].

Materials and Methods

Patients and study design

This was an intervention study to evaluate the effect of Nutritional intervention of adequate calorie and protein intake on malnutrition 
among HD patients. The study was carried out in the one of the largest HD Center in Khartoum. Complete coverage  were done for all ESRD 
patients on HD who was dialyzed at this Center  and  fulfilled the following inclusion criteria: ( ESRD patients on regular HD (three times 
weekly), dialyzed four hours per session, Patients, who dialyzed for at least 3 months, Both genders, More than 18 years of age, consent 
given for participation in the study, Absence of active underlying disease (e.g., collagen vascular disease), Absence of active infection (free 
from infections and inflammations)and Not hospitalized during the month preceding the study).  Among the 156 ESRD patients who were 
on HD treatment and dialyzed at the Center, during the study period, 145 fulfilled the inclusion criteria and were enrolled in this study. The 
patients were divided into 2 groups: test group (n = 83) and control group (n = 62). After the intervention period, the sample decreased to 
134 patients (77 test and 57 control). Some died; others opted for transplant and changed to peritoneal dialysis.

Method of data collection
Data was collected on day one for each patient (baseline), during study period and after intervention. The medical records of the 

patients were reviewed by the researcher for co-morbid conditions and medical history of the participants. This was examined to check 
the presence of chronic diseases such as DM, HTN, IHD, hepatitis profile, duration of the problem, treatment, duration on dialysis (per 
months), number of dialysis sessions per week and duration of dialysis in hours. The medical records were reviewed for all participants 
(test group and control group) at baseline study and at every 2 months for biochemical results.

A questionnaire was used to collect data (on baseline) through direct interviews by the researcher. Each subject was interviewed with 
a structured questionnaire during their dialysis session. It was used to collect the Demographic characteristic of the sample and some 
Medical characteristic of the sample. 

Nutritional status assessment

Intervention: Eighty-three HD patients who were included in the study as test group received conventional nutritional counseling and 
individual meal plan to achieve adequate protein and calories intake. Monitoring was done during 6 months of follow up. The individual 
meal plan was designed and explained to patient and their families by the following ways:
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Educational lecture: was given exclusively to the test group. It was presented by the researcher to the patients and their families during 
their dialysis session by using a data-show to educate the patients and their families on the nutritional needs to provide appropriate food 
with adequate calories and protein to the patients. Presentation included all the important information needed to be known by ESRD 
patient on HD. It was concentrated mainly on calorie and protein needed, additional to fluids limitation, intake of sodium, potassium and 
phosphorus in foods. Information was provided in a simple way and was explained by pictures for more understanding.

Pamphlets: were prepared and distributed to all intervention group participants after the lecture and all the summary information that 
was presented was found in the sheet.

Individualized meal plans: was designed individually to all intervention group participants after analysis of the full information that 
helped the researcher to conduct the meal plan. The meal plan was based on: patient’s economic status, medical history, diet history, like 
and dislike, chewing and swallowing status, food allergies, blood investigation result, age, weight, height and sex.

After calculation of all nutrients needed by each participant, individual meal plan for the whole week was designed by researcher, 
typed, organized, color printed and given to participant with full explanation of uses. The meals planned were designed only for interven-
tion patients, whereas control patients continued to receive their usual care.

Subjective global assessment (SGA): The SGA Form was completed by the researcher at both the base line and after intervention to 
determine nutrition status of the participants. Score was calculated based on the medical history and physical examination as described 
by Detsky., et al. in 1984. The medical history focused on 7 variables, namely: weight change in preceding 6 months, weight change in last 
2 weeks, change in dietary intake, presence of GI symptoms, change in functional capacity, disease state/comorbidities relation to nutri-
tional status.  The physical examination focused on the subcutaneous loss of fat, muscle wasting, edema and ascites. Loss of subcutaneous 
fat was assessed over triceps, biceps, chest and the fat pads below the eyes. And muscle wasting was assessed on examination of temples, 
clavicle, scapula, ribs, quadriceps, calf, knee, and interosseous. The patients were classified into 3 groups according to the points scored 
as follows: well nourished (SGA-A), moderately malnourished (SGA-B) or severely malnourished (SGA-C).

Medications: All the participants from both groups (test and control group) took their medications, such as receiving antihypertensive, 
phosphate binders’ erythropoietin, iron medications and supplementation of vitamins B, C, D during the study, which were recommended 
by their physicians.

Follow up: Each patient was monitored during three consecutive dialysis sessions during the study period (baseline 2 - 4 - 6 months).

Statistical Analysis: All analyses were performed using SPSS statistical software package program (version 17.0 for Windows; SPSS Inc., 
Chicago, IL, USA). The results are presented as frequencies and percentages for categorical variables and mean [+ or -] standard deviation 
(SD) were calculated for all continuous variables. For com¬parison and differences between means data were analyzed using the ’t’ test 
and (χ2) qui squire test. A ‘p’ value of less than (<) 0.05 was considered statistically significant.

Results
Demographic characteristic of the study sample: For The demographic characteristic of the study participants, test and control, Males 
represented a higher percentage than the females. The age group distribution of subject shows that most of the patients (46.3%) were in 
the active age group of 30 - 45yrs (49.4% test and 42.1% control). The majority (31.3%) had higher secondary school education (29.9% 
test and 33.3 % control), followed by 17.9% university graduates (23.4% test and 10.5% control), the rest were illiterate or with low 
educational level.

Medical profile of the participants: The medical characteristics of the study participants are shown that 53.7% of the participant had 
hypertension (61.0% test and 43.9% control), while only 3.0% had diabetes mellitus and hypertension (1.3% test and 5.3% control) and 
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the rest 43.3% did not have any co-morbid disease (37.7% test and 50.9% control). The mean durations of dialysis periods were 57.08 ± 
36.16 months for both groups (61.77 ± 38.84 test and (50.75 ± 31.42 control group).

Nutritional evaluation of Subjective Global Assessment (SGA) scores of the study patients: The SGA scores of the study patients 
was similar at baseline in both groups, the majority 88.1% were severely malnourished (92.2 test and 82.5 control), 11.9% moderate 
malnourished (7.8% test and 17.5% control), and there was no well-nourished score in both groups. After intervention the result showed 
significant differences in SGA scores between the two study groups (P = 0.000); 46.8% of test group had well-nourished scores (A), and 
still no participants from control group reached the well-nourished score. 33.6% participants were moderately malnourished (B) (44.2% 
test and 19.3% control). The control group showed 80.7% as severely malnourished (C), and only 9.7% were severely malnourished 
from test group. Therefore, the result after intervention shows highly significant differences in SGA score between the two groups during 
intervention period (P = 0.000).

Figure 1: Comparison of Nutritional status differences of control group according to changes in SGA score during 
the study (on baseline & after intervention) (n=57).

Figure 2: Comparison of Nutritional status differences of test group according to changes 
in SGA score during the study (on baseline & after intervention) (n=77).
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Discussion
Many studies pointed to the high incidence of malnutrition (PEM) among HD patients, an established fact today. Examples from Sudan 

[50,22], Saudi Arabia [30], Iraq [51], Jordan [29], India [35], Serbia [32], Iran [34], and Brazil [33].

 NKF-KDOQI [52] recommended higher energy and protein intakes by HD patients (30 - 35 kcal/kg/day and 1.2g protein/kg/day) 
because of dialysis losses of amino acids, peptides, negligible amounts of proteins, metabolic acidosis and co-morbid conditions. Thus the 
dietary treatment to control the disease needs more energy and protein to meet the extra needs for body repair functions and immunity 
[53]. Many studies approve that HD patients are not taking their intakes of energy and protein of NKF/DOQI recommendations) and usu-
ally reported lower than the recommended intake levels, an examples in Korea [54], in Brazil [33] and in the USA [55]. This is the reason 
why malnutrition is frequently observed among HD patients. 

In our study high incidence of malnutrition was observed at baseline in both groups but after 6 months the nutritional status of the 
test group improved markedly as evidenced by the decrease in severe malnutrition cases (92.2% → 9.09%), increase in the moderate 
cases (7.79% → 44.16%) and 46.75% became well-nourished from previously suffering from malnutrition. No change was noticed in the 
nutritional status of the control group. This is proof of the efficacy of individualized meal plan for improving the nutritional status of HD 
patients. Which is highly approved that the Inadequate nutrient intake is probably the most important single cause of malnutrition in HD 
patients, and the providing of high calorie high protein diet as per NKF recommendation is help in improving malnutrition among this 
group of patients. The effect of followed the individualized meal plan based on the NKF-DOQI recommendations for energy and protein 
intakes for 6 months after receiving full dietary counseling (30 - 35 kcal/kg/day and 1.2g protein/kg/day) were very effective on manage-
ment of malnutrition among ESRD patients on HD.

The study showed that proper nutritional counseling by a dietitian to HD patients on the intake of individualized meal plan can result 
in a better nutritional status and good improvement of malnutrition.

Conclusion
This study was the first one which was done to evaluate the effect of individual meal plan on the nutritional status among HDP in 

Khartoum, Sudan. Our study demonstrates signi¬ficant improvement in nutritional status by providing active nutritional counseling in 
the form of individual meal plan, through the improvement in important nutritional and clinical parameter (SGA score). The use of SGA 
scores showed a clinically impressive improvement among studied HDP after following individual meal plan which helped in decreas-
ing the prevalence of malnutrition among these categories. Every HD patient needs to be seen by renal dietitian, to help in providing an 
intensive nutritional counseling.
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