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Abstract
Background: Malnutrition is frequent in hemodialysis (HD) patients. Nutritional de�ciencies may negatively impact
quality of life (QOL). A nutritional intervention program (NIP) to identify and intervene in patients with nutritional
problems may positively in�uence QOL.

Methods: This study examines the utility of the Malnutrition-In�ammation Score (MIS) in detecting nutritional risk (NR)
and assesses the correlation between nutritional status and QOL in dialysis patients upon starting a NIP. One hundred
and twenty patients were included in this cross-sectional study. The MIS was used to detect NR and the Kidney
Disease Quality of Life (KDQOL-SF™) instrument version 1.2 was used to assess QOL.

Results: 62% of patients were found to be at NR (MIS>5). Nutritional status was signi�cantly correlated with all generic
QOL sub-scales. On a multiple linear regression analysis, malnutrition showed the highest level of explanation in the
Kidney Disease Summary Component which explained 28.9% of the variance; the Physical Component Summary
which explained 33% of the variance; and the Mental Component Summary which explained 21.5% of the variance.

Conclusion: Malnutrition was found to be the most signi�cant predictor of impaired scores on the KDQOL-SF™. The
use of MIS to identify patients at NR and a nutritional assessment to detect malnutrition in its early stages are
important given the effects a NIP can have on improving QOL in HD patients.

1. Introduction
Malnutrition is frequent among patients with end-stage kidney disease receiving hemodialysis (HD). Its prevalence in
HD patients ranges from 18%-75% [1]. Maintenance HD entails a risk of malnutrition due to the catabolic effects of this
renal replacement therapy, inadequate dietary intake due to the uremic environment, loss of nutrients through the
dialysis membrane, in�ammation, and metabolic acidosis, which can lead to protein energy wasting (PEW) syndrome
[2, 3].

Malnutrition is associated with an increase in morbidity, a decrease in functional capacity, and a greater number and
duration of hospital admissions, all of which may cause a low health-related quality of life (QOL) and impact patients’
emotional, physical, and psychosocial health. It has been described that malnourished patients have a worse QOL and
thus, the early diagnosis and treatment of malnutrition is important [4, 5]. Although nutritional status has been shown
to impact QOL in HD patients, there is a limited body of evidence supporting this relationship.

In 2017, the Pharmacy and Nutrition and Nephrology Department at our hospital designed and implemented a
nutritional care model for HD patients to enable the early detection of nutritional risk (NR), facilitate periodic nutritional
assessment and monitoring, and implement a nutritional intervention program (NIP) at early stages prior to the onset
of malnutrition so as to prevent further deterioration in QOL.

This study aims to examine the utility of the Malnutrition-In�ammation Score (MIS) in detecting NR and to describe the
relationship between nutritional status and QOL in HD patients using the MIS and Kidney Disease Quality of Life
(KDQOL-SF™) instrument version 1.2 at the beginning of a NIP.

2. Materials And Methods

STUDY POPULATION
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A total of 120 patients attended to at the Costa del Sol Hospital were included. Participants met the following inclusion
criteria: adults (18 years or older) who had not previously consulted with a dietician and who had been in the HD
program for at least three months. HD sessions were held three times per week for four hours. No participants dropped
out of the study following the intervention.

Ethical approval
was granted by Costa del Sol Research Ethics Committee on May 30, 2020 with approval number 85-05-2019. The
ethical principles set forth in the most recent version of the Declaration of Helsinki and the standards of good clinical
practice were adhered to. All participants signed an informed consent form prior to their inclusion in the study.

STUDY DESIGN
In this descriptive study, the nutritional care model for HD patients began with a complete nutritional assessment of
food intake and symptoms that could affect nutritional status and QOL, in accordance with the clinical guidelines of
The National Kidney Foundation’s Kidney Disease Outcomes Quality Initiative on nutritional support for HD patients [6].
The type and degree of malnutrition observed determined the NIP indicated, which ranged from nutritional counseling
to specialized nutritional support.

As per our hospital’s protocol, the MIS questionnaire is administered every three months and the KDQOL-SF™ is
administered twice a year. Both are performed at the beginning of HD sessions by nutritionists and trained nursing
assistants who work in the Nephrology Unit. Blood samples are taken at the beginning of the HD session.

Malnutrition-In�ammation Score
The MIS was used to determine NR and a nutritional assessment was subsequently used to establish a nutritional
diagnosis. Following its calculation, patients were categorized as well-nourished or malnourished. Malnourished
patients were then classi�ed as having mild, moderate, or severe protein-energy malnutrition or protein malnutrition.

Although several methods have been used to assess nutritional status in HD patients, there is no gold standard
technique. The MIS, described by Kalantar et al. [7], uses components of the conventional Subjective Global
Assessment (SGA) [8] and also includes comorbidity according to time on HD as well as biochemical parameters such
as albumin, total iron-binding capacity, and transferrin. The MIS has four sections: nutritional history, physical
examination, body mass index, and laboratory values. Total scores range from 0 to 30 points and scores >5 indicate
the presence of NR. The MIS is widely used in CKD patients [9, 10], is supported by studies which have demonstrated
its value as a predictor of mortality and morbidity in HD patients [11, 12, 13], and is a useful tool for detecting PEW in
CKD patients [14].

Quality of life
QOL was measured using validated Spanish version of the KDQOL-SF™ version 1.2 [15]. It includes 43 speci�c items
for patients with kidney disease organized into 11 speci�c dimensions of the disease. They include symptom/problem
list, effects of kidney disease, burden of kidney disease, work status, cognitive function, quality of social interaction,
sexual function, sleep, social support, dialysis staff encouragement, and patient satisfaction. All of these
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aforementioned items form part of the kidney disease summary component (KDSC). Furthermore, the KDQOL-SF™ also
includes a section with the 36 generic items of the SF-36 questionnaire. It is organized into eight dimensions and two
summary scores: the physical component summary (PCS) and the mental component summary (MCS) scores. Items
include physical functioning, role-physical, pain, general health, emotional well-being, role-emotional, social function,
and energy/fatigue.

Each question is numerically coded and then scored on a scale of 0 to 100; higher values re�ect better QOL. It also
includes an item about health measured on a scale of 0-10, where 0 indicates "worst possible health (as bad as or
worse than being dead)" and 10 indicates "best possible health."

Statistical methods
Data are presented as means ± standard deviation. Categorical variables are shown as percentages. The Pearson
correlation coe�cient was used for independent quantitative variables, the Mann-Whitney U test for dichotomous
qualitative variables, and the ANOVA test for qualitative variables with three or more categories.

In order to explore how each sociodemographic and clinical characteristic in�uences QOL, a multiple linear regression
analysis was performed. KDSC, PCS, and MCS were the outcome variables and backward stepwise selection was used
for independent variables with an entry criterion of p<0.05 and an exit criterion of p>0.1. β-coe�cients were calculated
with the respective 95% con�dence intervals.

The level of statistical signi�cance was established as p<0.05. All data were analyzed using the SPSS statistical
software package for Windows, version 15.0 (SPSS Inc., Chicago, Ill., USA).

3. Results
A total of 120 HD patients with a mean age of 68±16 years were included. Diabetes mellitus (DM) was the most
frequent etiology of kidney disease. Sixty-seven percent of participants were male. According to the Barthel Index, 52%
were classi�ed as dependent for activities of daily living. Other relevant sociodemographic and clinical characteristics
are described in Table 1. 
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Table 1
Sociodemographic and clinical characteristics of the total population

Sociodemographic characteristics    

Age (years) 68 ± 16.1 Living situation With a partner:
46.7%

Alone: 25%

With children: 15.4%

Sex Male: 67%

Female: 33%

Institutionalized 3.3%

Barthel Index 52% Dependent Race Caucasian: 85%

Downton Fall Risk Index 6±1.5 Time on dialysis (years) 5.5 ±3.6

Marital status Married: 68%

Single: 16%

Widowed: 13%

Smokers 35.8%

Clinical characteristics

Cause of end-stage renal disease Diabetic nephropathy
27.5%

Nephroangiosclerosis:
18%

Cardiovascular: 10%

Total protein (g/dl) 6.2 ± 0.7

Comorbidity DM: 45%

Arterial hypertension: 30%

COPD: 10 %

Albumin (g/dl) 3.3 ± 0.5

Weight (kg) 70.5 ± 15.4 Transferrin (mg/dl) 171.6 ± 40.6

Body mass index (kg/m2) 26.1 ± 5.2 Prealbumin (mg/dl) 25.8 ± 9.7

Hemoglobin (g/dl) 10.8± 2.6 Sodium (mEq/L) 136.8±12.2

Creatinine (mg/dl) 6.4 ± 2.5 Potassium (mEq/L) 5.1±0.7

Glomerular �ltration rate
(mL/min)

8.6 ±3.7 Phosphorus (mg/dl) 3.3 ± 0.5

Urea (mg/dl) 126.9±38.2 PTH (pg/ml) 301.5±193.8

Urea post-dialysis

(mg/dl)

36±18.3 Glycated hemoglobin
(%)

7±1.2

Glucose (mg/dl) 130±55.3 CRP (mg/L) 13.9±18

Cholesterol (mg/dl) 143±35.4 Kt/V 1.33±0.3

Vitamin D (ng/ml) 16±11.3 Ferritin (mg/dl) 94.6± 20.6
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Sociodemographic characteristics    

Data are expressed as mean ± standard deviation for normal data. DM: Diabetes Mellitus. COPD: chronic
obstructive pulmonary disease. CRP: C-reactive protein. PTH: Parathyroid hormone.

The mean MIS scale score was 8.4±3.5 and 62% of patients were found to be at NR (MIS>5). After the screening, a
nutritional assessment was conducted and malnutrition was detected in 55%. Of them, nearly 20% presented with
severe protein-energy malnutrition (Figure 1). All patients received nutritional counseling which consisted of
personalized diets and nutritional recommendations. In addition to these measures, 58% of patients needed additional
supplementation to improve their nutritional status: 37% needed supplemental oral nutrition, 16% needed modular
protein supplements, and 5% needed intradialytic parenteral nutrition.

All patients responded to the KDQOL-SF™ version 1.2 questionnaire while being monitored by trained staff. Despite
monitoring, some questions were left unanswered; the most commonly unanswered questions were items related to
sexual function. The different dimensions were classi�ed in two groups based on the total scores. The areas that had
higher scores (>80) were quality of social interaction, dialysis staff encouragement, and patient satisfaction with the
care received. Lower scores (<50) were found on effects of kidney disease, burden of kidney disease, sexual function,
cognitive function, sleep, and work status. On the speci�c part, the mean KDSC score was 56±10 points. On the generic
part (SF-36), the area with the highest score was emotional well-being and those with lower scores were physical
functioning, role-physical, energy/fatigue, and general health. The PCS and MCS had a total score <50.

Fluid and dietary restrictions are two aspects that are bothersome in the daily life of HD patients and these aspects are
inquired about in the effects of kidney disease dimension. Ninety percent of patients reported some degree of being
bothered by �uid restrictions and 92% indicated being bothered by dietary restrictions; 25% and 20% of patients,
respectively, indicated they were extremely bothered on these items.

The MIS and nutritional status were compared to scores on the KDQOL-SF™ components (Table 2). Patients who had
an MIS score ≤5 and well-nourished patients had higher scores on the QOL �nal summary components (p<0.001). In
terms of the different sub-scales of this questionnaire, on the KDSC, the areas that received signi�cantly better scores
among these patients were symptoms/problem list (p<0.001), effects of kidney disease (p<0.001), burden of kidney
disease (p<0.001), work status (p<0.05), and sleep (p<0.001). As for SF-36 components, all areas had signi�cantly
higher scores among patients who met these criteria (p<0.001). 

 
Table 2

Scores on the general summary areas according to MIS scale scores and nutritional status.
MIS score Nutritional status

  MIS≤NIP5

(n=46)

MIS>5

(n=74)

p
value

Well-
nourished

(n=54)

Malnourished

(n=66)

p
value

Kidney disease summary
component

62.2±10.4 52.6±8.3 <0.001 61.7±10.2 51.9±7.9 <0.001

Physical component summary 45.8±11.6 34.3±12.3 <0.001 46.5±11.6 32.4±11.1 <0.001

Mental component summary 48.4±8.5 41±10.0 <0.001 47.8±8.7 40.5±10.1 <0.001

Data are expressed as mean ± standard deviation for normal data
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A multiple linear regression analysis was performed with KDSC, PCS, and MCS as response variables (Table 3). Six
explanatory variables were included: age, sex, malnutrition, Barthel Index, and the two main comorbidities: DM and
COPD. Malnutrition adjusted for the Barthel Index and COPD showed the highest level of explanation on the KDSC
(β=-8.3, p<0.001), explaining 28.9% of the variance; the PCS adjusted for the Barthel Index (β=-11.7, p<0.001),
explaining 33% of the variance; and the MCS adjusted for sex (female) and age (≥70 years) (β=-7.2, p<0.001),
explaining 21.5% of the variance. The comorbidity of DM was not signi�cant predictor of either KDSC, PCS, or MCS
(p>0.05).

In summary, the results of the multiple regression analyses showed that malnutrition was the most prominent predictor
of lower scores on the KDQOL-SF™ among our HD population.

  
Table 3

Scores on the general summary areas according to MIS scale score and nutritional status.
KDSC PCS MCS

  β
coe�cient

P
value

95%
CI

β
coe�cient

P
value

95%
CI

β
coe�cient

P
value

95%
CI

Nutritional
status

(Malnutrition)

-8.38 <0.001 -11.87
to
4.89

-11.77 <0.001 -16.12
to
7.42

-7.26 <0.001 -10.64
to
3.91

Barthel Index

(Independent)

3.08 0.088 -0.46
to
6.63

6.43 0.005 2.02
to
10.84

NA    

COPD

(Presence)

-7.44 0.009 -13.0
to
-1.89

NA     NA    

Sex

(Female)

NA     NA     -5.73 0.002 -9.24
to
-2.22

Age

(≥70 years)

NA     NA     3.22 0.061  

DM

(Presence)

NA     NA     NA    

Data are expressed as mean ± standard deviation for normal data. KDSC: Kidney Disease Summary Component.
PCS: Physical component summary. MCS: Mental component summary. NA: Not applicable.

4. Discussion
In this cross-sectional study, we observed that the presence of malnutrition was the most consistent independent
determinant of decreased health-related QOL in HD patients as assessed by the KDQOL-SF™.

Malnutrition and impaired QOL are prevalent conditions among HD patients. Malnutrition can lead to PEW syndrome,
which entails a loss of muscle mass and depletion of energy deposits that can cause di�culties in performing the
basic activities of daily living and may reduce an individual’s strength and autonomy, which in turn can reduce QOL.
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Recommendations and guidelines have been issued for the inclusion of nutritional management in the comprehensive
approach to this disease [6]. Thus, it is important to evaluate patients’ nutritional status. Although a gold standard
screening technique for detecting malnutrition in HD patients has not been established, higher MIS scores have been
associated with poorer nutritional status and higher hospitalization and mortality rates[16]. We evaluated the
applicability of the MIS in HD patients and found that 62% of the study population was at NR. These results are in line
with the �ndings of other studies [17, 18], but the percentage of NR found in our work is considerably higher than what
has been reported previously [19, 20, 21]. However, these prior studies used the SGA screening method. Although SGA
is reported to perform well in hospitalized patients, the MIS method was speci�cally designed to detect the NR in HD
outpatients [7], making it a highly reliable and effective screening tool for assessing NR in this population. The
different instruments used may explain the higher rate of NR found in our work.

The presence of NR does not necessary indicate malnutrition, but rather refers to the risk of developing it. In fact, our
results demonstrated that 7% of patients at NR were in fact classi�ed as well-nourished. This highlights the
importance of implementing a personalized NIP early in order to prevent further deterioration in nutritional status.

It has been demonstrated that MIS correlates with QOL domains as assessed by the KDQOL-SF™ tool [22]. In our study,
after having analyzed the study population’s QOL, we compared it to different variables related to nutritional status.
This comparison showed impaired QOL in patients at NR and malnourished patients. Patients with these criteria had
lower scores on effects of kidney disease, an area which includes questions about �uid and dietary restrictions. One
possible explanation is the fact that a dialysis diet is among the most restrictive diets and these restrictions may cause
frustration, represent a signi�cant burden, and lead to suboptimal treatment adherence which in turn may worsen
patients' QOL and satisfaction [23, 24].

Many cross-sectional studies have observed poorer QOL outcomes in HD patients compared to well-nourished
patients. These studies use different tools to assess nutritional status and QOL [4, 25]. A work by Günalay S et al. [26]
that used the Mini Nutritional Assessment – Short Form to determine nutritional status demonstrated that QOL scores
as measuring by the EQ5D questionnaire decreased as malnutrition rates increased. Uy MC et al. [27] studied the
relationship between malnutrition and QOL among patients with DM on maintenance HD using the Dialysis
Malnutrition Score (DMS) and the World Health Organization Quality of Life (WHOQoL)-BREF questionnaire. They
found that those who were malnourished as per the DMS showed a signi�cantly lower physical (p<0.001),
psychological (p<0.001), and social QOL (p=0.004).

A prospective research study by Viramontes-Hörner D et al. [28] investigated this association over time and
demonstrated that at baseline, malnutrition as assessed by SGA was the only factor independently and negatively
associated with QOL, as assessed by the SF-36 and EQ5D questionnaires. They also reported low MCS and PCS
scores (<50) compared to our study population. Several other researchers have also explored the relationship between
nutritional status and QOL. They also demonstrated that QOL scores decrease as malnutrition rates increase [29, 30].
One strength of our study with respect to previous works is that our work adds to the published data by showing that
malnutrition was an independent determinant of decreased QOL on the kidney-speci�c QOL domains of the KDQOL-SF
™ questionnaire.

Nutritional counseling and treatment provided through a NIP have been associated with improved QOL in CKD patients
[31, 32]. In this regard, a study by Aghakhani N et al. [33] divided their HD study population into two groups: one group
which received nutritional counseling and another, the control group, which did not. This study concluded that patients
who received nutritional counseling had a signi�cant improvement in their QOL. Campbell et al. [5] demonstrated that
in pre-HD patients, improvements in nutritional status in the intervention group translated into signi�cant
improvements in the symptoms, cognitive functioning, and vitality subscales assessed by KDQOL™ v1.3. Scott MK et
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al. [34] designed a prospective study where showed that oral nutritional supplementation signi�cantly improved serum
albumin and the role-physical domain score of the KDQOL-SF™ survey over time versus the comparator arm. In our
study, 53% of patients needed nutritional supplements as a part of their treatment. However, as this is a cross-sectional
study, we cannot de�nitively demonstrate that this measure improved their nutritional status and QOL.

These �ndings underscore the need to implement nutritional screening and monitoring to identify HD patients at NR or
to detect malnutrition early and implement an appropriate NIP in order to prevent malnutrition and improve nutritional
status.

5. Conclusions
Our study found that malnutrition is one of the most prominent factors affecting QOL. Several previous works have
shown the importance of establishing nutritional support through the implementation of a NIP and the use of the MIS
as an effective, sensitive screening tool for detecting NR. The high rate of NR observed in our work and the importance
of detecting malnutrition in early stages highlight the need to identify at-risk patients early in order to change the
timing and type of interventions, personalizing them to improve e�cacy. Knowing each patient’s weaknesses on
certain areas of the QOL questionnaire allows us to develop and implement new strategies to help patients to improve
their general and speci�c perceptions of QOL. Our �ndings are supported by other works, but additional studies are
needed to further support these assertions.

6. Practical Application
In this study, we showed that malnutrition is a frequent condition in HD patients and the most powerful factor
affecting these patients’ QOL. The use of a reliable screening tool followed by a personalized NIP reduced the risk of
developing malnutrition and treatment in early stages improves these patients’ QOL. In view of these �ndings, early
detection of malnutrition and a NIP should be implemented in those who require it. Further long-term observation is
needed to assess the potential effects of a NIP on HD patients.
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Figures

Figure 1

Nutritional Status Nutritional status. Data are expressed as percentages. PE: Protein-Energy.


