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Background: The simple nutritional assessment tools by Mini Nutritional Assessment (MNA) and Patient
Generated Subjective Global Assessment (PG – SGA) was proposed to affect the Quality of Life (QOL) in he
modialysis patients. However, currently, no evidence assessed the potency of MNA and PG - SGA for predicting
the QOL in hemodialysis patients.
Objective: To assess the potential implication of MNA and PG-SGA nutritional tools and the QOL among hemo
dialysis patients.
Methods: A cross - sectional study was performed in Universitas Muhammadiyah Malang Hospital, Malang,
Indonesia. A validated Kidney Disease Quality of Life – 36™ (KDQOL – 36™) instrument was used to assess the
QOL. The nutritional status was assessed using MNA and PG - SGA checklist. The association between nutritional
status and QOL was determined by using multiple logistic regression.
Results: A total of 96 hemodialysis patients was enrolled in our study. Of them, good QOL was observed in 75
patients (78.12%). We found that hemodialysis patients with higher MNA score and lower PG - SGA score was
associated with good QOL. We also found that normal MNA nutritional status was associated with good QOL.
Moreover, we also found that the score of MNA ≥23.75 and PG - SGA score ≤3,5 were associated with good QOL.
Conclusion: MNA and PG-SGA nutritional assessment tools are the important indicator in predicting the QOL in
hemodialysis patients.

1. Introduction
Hemodialysis was first introduced in 1943 by Willem Kolff for the
management of end stage renal disease (ESRD). Since providing the
efficient outcome, hemodialysis was widely used as a rescue therapy in
the case of ESRD.1 The prevalence of ESRD was 10.6%–13.4%,2 and of
them, 13%–43% was treated with hemodialysis.3 The mortality rate of
hemodialysis patients was 16.9%–26.7%.3 In the guideline for the
management of ESRD, the potential outcomes should be evaluated, such
as: mortality, comorbidity, renal bio - markers, anemia, mineral disor
ders, nutritional status, and Quality of Life (QOL).4 However, the ma
jority studies only focused on the refinement of the bio – markers.5 The
limited studies assessing the QOL in hemodialysis patients suggested
that the focus of ESRD management has changed from the commitment
of patient care, from patient – centered care to disease – centered care.6

This ironic circumstance should be returned to the primary objective of
patient care. Therefore, the assessment of QOL in hemodialysis patients
should be a priority.
QOL assessment was first proposed in 1966 by Elkinton.7 The QOL
instruments included Assessment of Quality of Life – 4D (AQoL-4D);
Control, Autonomy, Self-realization and Pleasure – 16 (CASP-16);
EuroQol - 5D (EQ-5D); EuroQol - Visual Analogue Scale (EQ-VAS);
Patient-Reported Outcomes Measurement Information System
(PROMIS), Quality of life scale (QoL scale), 8-Item Short-Form Health
Survey (SF-8), 12-Item Short-Form Health Survey (SF-12), and Medical
Outcomes Study Short-Form 36 (SF-36);8 and in the context of renal
disease, the guideline has recommended the Kidney Disease Quality of
Life – 36™ (KDQOL – 36™)4 which has been validated in several regions
including Indonesia.9 The components of KDQOL instrument consisted
of SF – 12, burden kidney disease, symptoms or problems, and effect of
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kidney disease.10 Therefore, this instrument was reported reflecting the
achievement of ESRD management. The QOL is governed by several
factors including comorbidity, physiological aspect, physical health,
relationships with other people and the environment in which the per
son lives, level of independence, and nutritional status.11 Of them, some
studies revealed that nutritional status was the simplest tool and having
the high impact to affect the QOL.12,13 The nutritional assessment tools
might include Instant Nutritional Assessment (INA), Nutrition Risk
Score (NRI), Mini Nutritional Assessment (MNA), and Patient Generated
Subjective Global Assessment (PG – SGA).14 Most of those tools have
complexity in measurement and may involve laboratory examination
and professional skills. To provide the frequent and comprehensive
monitoring; the simple, reliable, easy to use, and non - invasive tool is
required. Since MNA and PG-SGA have multifunctional property and
simple to test, we speculated that MNA and PG-SGA might be able to
evaluate the functional status and quality of life among hemodialysis
patients.14 However, to date, no study assessed the role of MNA and PG –
SGA in predicting the QOL of hemodialysis patients. Therefore, we
aimed to evaluate the association between the nutritional status,
assessed by MNA and PG – SGA, and the QOL of hemodialysis patients.
Our present study might provide the preliminary data concerning the
application of MNA and PG – SGA instruments in the case of ESRD.

(stage A), score 2–3 indicated moderate malnourished or suspected of
being malnourished and educating patient and family is recommended
(stage B), score 4–8 indicated severe malnourished and required inter
vention as indicated by symptoms (stage C), and score ≥9 indicated
severely malnourished and implied critical need for intervention (stage
D).20 We also assessed MNA and PG – SGA as continuous covariate (in
score number) and determined the desire cut – off in our population. The
outcome measure was health – related quality of life, measured by
KDQOL – 36™, divided into poor QOL (score <50) and good QOL (score
≥50).10 A validated KDQOL – 36™ questionnaire (Indonesian version)
adapted from previous studies in Indonesia was used to assess the
QOL.9,21 This instrument consisted of symptoms of kidney disease, effect
of kidney disease, burden of kidney disease, and SF-12. Prior to use in
the real study, the questionnaire was tested for reliability and validity in
30 participants. The reliability and validity of KDQOL -36™ question
naire in our present study is presented in supplementary files. We also
collected the baseline characteristics among groups, retrieved from
medical records, including age, gender, body weight, body height, Body
Mass Index (BMI), job type, educational levels, smoking status, comor
bidity, and laboratory findings.

2. Methods

We presented our data in mean ± SD or n (%). The numerical
covariates in our study were tested for normality using Kolmogorov Smirnov test. Data were considered normal if the p value was more than
0.05. All baseline characteristics between groups were analyzed for
homogeneity using chi – squared for categorical covariates and unpaired
t – test for numerical covariates. Data were considered having homo
geneity if the p value was more than 0.05. The association between MNA
and PG - SGA and the KDQOL among hemodialysis patients was assessed
using multiple logistic regression. The p value of less than 0.05 was
considered statistically significant. The effect estimate was determined
by calculating mean difference (MD) for numerical data and odd ratio
and 95% confidence interval (OR95%CI) for categorical data. The
equation in our study was calculated by the following formula Y = B0 +
B1X + e, and the logistic probability was p = exp(B0+B1X)/1 + exp
(B0+B1X), where B referred to logistic coefficient and e referred to error
variance. The optimal cut-off on the levels of MNA and PG-SGA score
were determined by Receiving Operator Characteristic (ROC) analysis.
The highest level of J Index was considered the optimal cut-off. The
software of Statistical Package for The Social Sciences (SPSS) version 17
(IBM SPSS, Chicago, IL) was used to analyze the data.

2.3. Statistical analysis

2.1. Design and participants
A cross - sectional study was conducted in Universitas Muhamma
diyah Malang Hospital, Malang, Indonesia. A minimal of 92 sample size
was required based on the estimated prevalence of ESRD treated with
hemodialysis was 10.6%–13.4%2 with 5% margin error and 95% con
fidence interval, following the formula of sample size calculation for
cross – sectional study n = Zα2P(1-P)/d2.15 We used a G power software
to calculate the estimated sample size (G power ver. 3.1.9.7;
Heinrich-Heine-Universität Düsseldorf, Düsseldorf, Germany). The in
clusion criteria were hemodialysis patients with age was more than 18
years old. The exclusion criteria were patients with hemodialysis dura
tion less than three months, patients with end stage malignant disease,
patients with uncorrected dry weight, and hemodynamically unstable.
The protocols of our current study conformed with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) check
list16 and the principles outlined in the declaration of Helsinki.17 The
STROBE checklist in our present study is outlined in the supplementary
files.18 Our present study had been registered and approved by the local
ethical committee of Universitas Muhammadiyah Malang Hospital (No:
E5a/214/KEPK-UMM/X/2021). Before involving in the study, the par
ticipants were explained on the aims, benefits, and risks of the study.
Participants were also explained that they could quite from our study at
any time. Participants were voluntary, and no incentive was given.

3. Results
3.1. Patient selection
Initially, we enrolled a total of 121 hemodialysis patients. Of them,
we excluded 25 patients due to the hemodialysis duration was less than
three months (n: 15), end stage cervical cancer (n: 7), and uncorrected
dry weight (n: 3). Finally, a total of 96 hemodialysis patients were
included in our study. Fig. 1 describes the flowchart of patient selection
on our study, and Table 1 presents the baseline characteristics of pa
tients among groups. Our data indicated that our study participants
between groups were age and sex matched. The raw data of patients in
our study is outlined in the Supplementary files.18

2.2. Study covariates
The predictor covariates in our present study were MNA and PG-SGA
nutritional assessment. The MNA assessment was conformed with the
checklist of full length MNA,19 and PG-SGA was adapted from PG-SGA
checklist.20 MNA assessment consisted of the following items: food
intake, weight loss, mobility, psychological stress, neuropsychological
problem, body mass index, daily activity, drug consumption, skin ulcer,
daily intake, protein intake, fruit or vegetable intake, fluid consumption,
mode of feeding, self - view of nutritional status, comparison to other
people of the same age, mid – arm circumference, and calf circumfer
ence. The score <17 indicated malnutrition, score 17–23.5 indicated the
risk of malnutrition, and score 24–30 indicated normal nutritional sta
tus.19 For PG-SGA, the instrument consisted of weight, nutrient intake,
nutrition impact symptoms, daily activity, and physical examination.
The score 0–1 indicated well-nourished and no intervention is required

3.2. MNA nutritional status and the quality of life among hemodialysis
patients
Our study indicated that hemodialysis patients with good QOL had
higher MNA score compared to those with poor QOL (MD: 2.80; 95%CI:
1.13–4.47). Moreover, in the classification of nutritional status
following the MNA score, our results found that normal nutritional
status was significantly observed in patients with good QOL than
2
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Fig. 1. A flowchart of patient selection in our study.

patients with MNA score >23.75 was associated with 5.84 - fold to have
good QOL than those with MNA score <23.75 (OR: 5.84; 95%CI: 2.59,
21.52) (Table 2, Fig. 2A).

Table 1
Baseline characteristics of patients included in our study.
Characteristics

Good QOL (n = 75)

Poor QOL (n = 21)

p

Age (years)
Male (n[%])
BW (kg)
BH (cm)
BMI (kg/m2)
Job
Housewife (n[%])
Civil servant (n[%])
Enterpreneur (n[%])
Educational levels
Primary (n[%])
Junior high school (n[%])
Senior high school (n[%])
Diploma (n[%])
University (n[%])
Smoking (n[%])
Comorbidity
Diabetes mellitus (n[%])
Hypertension (n[%])
Renal stone (n[%])
CGN (n[%])
Uric acid (n[%])
Laboratory findings
Hemoglobin (gr/dl)
Urea (mg/dl)
Creatinine (mg/dl)
Systolic BP (mmHg)
Diastolic BP (mmHg)
HD duration (months)
UF (ml/h/kg)
Qb (ml/min)
KT/V target

54.1 ± 11.7
42 [56]
60.5 ± 12.1
161.0 ± 7.1
23.3 ± 3.5

53.7 ± 13.6
8 [38.1]
58.3 ± 12.4
161.0 ± 7.4
22.4 ± 3.4

0.8940
0.1510
0.4640
1.0000
0.2950

32 [42.7]
6 [8.0]
37 [49.3]

13 [61.9]
2 [9.5]
6 [28.6]

0.1230
0.8240
0.0970

5 [6.7]
23 [30.7]
34 [45.3]
3 [4.0]
10 [13.3]
13 [17.3]

0 [0.0]
12 [57.1]
6 [28.6]
0 [0.0]
3 [14.3]
2 [9.5]

0.4190
0.0300
0.1740
0.6330
0.9100
0.3910

27 [36.0]
42 [56.0]
2 [2.7]
2 [2.7]
3 [4.0]

9 [42.9]
13 [61.9]
0 [0.0]
0 [0.0]
1 [4.8]

0.5670
0.6290
0.8080
0.8080
0.8770

9.4 ± 1.9
118.2 ± 28.5
11.5 ± 8.4
131.3 ± 13.4
80.4 ± 6.2
27.4 ± 15.9
2 ± 0.9
240 ± 28
1.4 ± 0.1

9.3 ± 2.0
119.8 ± 39.3
10.1 ± 5.5
131 ± 10.4
80.5 ± 2.2
21.7 ± 9.8
2.3 ± 1.1
233 ± 20.5
1.4 ± 0.1

0.8330
0.8350
0.4710
0.9240
0.9420
0.1190
0.1190
0.2860
1.0000

3.3. PG - SGA nutritional status and quality of life among hemodialysis
patients
We identified that hemodialysis patients with good QOL had lower
PG - SGA score than patients with poor QOL (MD: − 1.50; 95%CI: − 2.68,
Table 2
The summary of the association between MNA and PG-SGA malnutrition
assessment and quality of life among hemodialysis patients.
Parameters

Good
QOL (n
= 75)

Poor
QOL (n
= 21)

MD/OR
(adjusted)

95%CI

p

MNA score

22.7 ±
3.4
4 [5.3]
34
[45.3]
37
[49.3]
37
[49.3]

19.9 ±
3.6
4 [19.0]
14
[66.7]
3 [14.3]

2.80*

1.13–4.47

0.0010

0.24**
0.42**

0.05–1.06
0.15–1.14

0.0590
0.0890

5.84**

1.59–21.51

0.0080

3 [14.3]

5.84**

1.59–21.51

0.0080

3.3 ±
2.3
17
[22.7]
33
[44.0]
23
[30.7]
2 [2.7]
25
[33.3]

4.8 ±
1.9
0 [0.0]

− 1.50*

0.0060

12.86**

(-2.58) –
(− 0.43)
0.74–223.33

5 [23.8]

2.51**

0.84–7.58

0.1010

15
[71.4]
1 [4.8]
16
[76.2]

0.18**

0.06–0.51

0.0010

0.55**
0.16**

0.05–6.36
0.05–0.48

0.6300
0.0010

Malnutrition
Risk of
malnutrition
Normal
MNA (≥23.75
vs. < 23.75)

PG – SGA score
Stage A
Stage B
Stage C

Note, data were presented in mean ± SD or n (%); QOL, quality of life; BW, body
weight; BH, body height; BMI, body mass index; CGN, chronic glomerulone
phritis; BP, blood pressure; HD, hemodialysis; UF, ultrafiltration; Qb, blood flow;
Kt/V, clearance of urea multiple by time per the volume of cleared urea.

Stage D
PG – SGA
(<3.5 vs. ≥
3.5)

patients with poor QOL (OR: 5.84; 95%CI: 2.59, 21.52). Furthermore,
our analysis in ROC identified that 23.75 was the optimal cut - off point
of MNA score (Supplementary file),18 and we found that hemodialysis

0.0790

Note, data were presented in mean ± SD or n (%); MD, mean difference; OR, odd
ratio; CI, confidence interval; * indicated MD; ** indicated OR; MNA, Mini
Nutritional Assessment; PG – SGA, Patient-Generated Subjective Global
Assessment.
3
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Fig. 2. ROC of the association between MNA (A) and PG – SGA (B) malnutrition status and the quality of life among patients with hemodialysis. The AUC for MNA
and PG -SGA were 71.1 and 72.9, suggesting that MNA and PG – SGA were acceptable for predicting the QOL of hemodialysis patients. The J index revealed that
23.75 was the optimal cut – off for MNA and 3.5 was the optimal cut – off for PG – SGA for predicting the QOL of hemodialysis patients.

− 0.43). Following the interpretation of PG - SGA score, we clarified that
stage C PG – SGA patients were associated with poor QOL (OR: 0.18;
95%CI: 0.06–0.51). Our ROC analysis found that the PG - SGA score 3.5
was the optimal cut - off point (Supplementary file).18 We found that
hemodialysis patients with the PG - SGA score >3.5 was associated with
poor QOL (OR: 0.16; 95%CI: 0.05, 0.48) (Table 2, Fig. 2B).

including aging, pulmonary arterial hypertension, photo-dermatoses,
and amyotrophic lateral sclerosis.28 Moreover, nutritional and water
intake, one of components in MNA and PG - SGA assessment, was shown
to contribute the QOL in geriatric patients and cancer.29 On the other
hand, studies also revealed that comorbidity and metabolic disorders
contributed to the altered of QOL.30 Therefore, it was realist that in our
present study we found that the nutritional assessment following the
methods of MNA and PG - SGA provided the association with the QOL
among hemodialysis patients.
To the best of our knowledge, our findings were the first report
notifying that MNA and PG - SGA were the prominent and simple
nutritional assessment tools for predicting the QOL of hemodialysis
patients. While previous studies had shown other nutritional assessment
tools including food recall, SGA,22 and malnutrition inflammation
score23 had the prognostic point on predicting the QOL of hemodialysis
patients, we also showed that MNA and PG - SGA which had simple
assessment had the important role to govern the QOL of hemodialysis
patients. On the other hand, to date, the guideline for the management
of ESRD had been established and updated periodically.4 However, the
implementation might only focus on the biomarker refinement even the
nutritional guideline had been recommended in the case of ESRD.31
Therefore, we proposed that the QOL of patients with hemodialysis
should also be a concern since the Joint Commission International (JCI)
revealed that patients centered care is the primary concern of patients
care.6 In this context, we expected that nutritional assessment tools of
hemodialysis patients, either using MNA or PG - SGA, should be included
in the guideline. However, further studies are warranted to assess the
role of MNA and PG - SGA nutritional assessment tools for predicting the
QOL of hemodialysis patients in other regions, and therefore we could
compare the specific settings and the optimal cut - off points. Besides, we
also expected that further studies are conducted to assess the nutritional
intake in patients with hemodialysis.
Our study had several important limitations. First, we did not
analyze the potential confounding factors that might also affect the QOL
among hemodialysis patients including dietary and water intake, envi
ronmental, and socio – economic factors. Second, the non – proportional
sample size between groups in our current study might also govern the
final findings. Third, since our study was not RCT, the potential of bias
findings might be occurred. Therefore, a special concern should be used
to interpret our findings.

4. Discussion
Our study found that good nutritional status, assessed by MNA & PG SGA, was associated with good QOL among hemodialysis patients.
Moreover, we found that MNA score ≥23.75 and PG - SGA score <3.5
were the optimal cut - off points for the predictor of good QOL in he
modialysis patients. Our current study was the first study reporting the
role of MNA and PG - SGA as the predictor of QOL on hemodialysis
patients. Therefore, the particular comparison between regions was
unable to perform. However, similar studies assessing the correlation
between QOL and nutritional status had been widely reported in the case
of hemodialysis patients. Previous study found that some nutritional
tools such as food recall, SGA,22 and malnutrition inflammation score,23
and the improvement of dietary intake in patients with hemodialysis
was associated with the better QOL.24 Another study also confirmed that
nutritional status assessed by the components of appetite, energy intake,
serum albumin, and serum creatinine was associated with the QOL
among patients with hemodialysis.25 On the other hand, the imple
mentation of nutritional assessment in hemodialysis patients by using
MNA and PG - SGA had been shown to affect the final prognosis.26
Therefore, in our present study, while we used different nutritional
assessment tools, it was conceived that MNA and PG - SGA nutritional
assessment tools had the association with the QOL of hemodialysis
patients.
QOL is an important indicator for predicting the outcome of the
disease. In the case of ESRD, QOL has been proposed as one of the
successfully treatment indicators. In the context of the association be
tween nutritional status and QOL among patients with hemodialysis, the
studies reported a wide variety of findings.22–25,27 Those variation might
be due to the fact that the components of nutritional assessment were
differed among the tools. In our present study, we used MNA and PG SGA as the tools of nutritional assessment. In MNA, the components
included anthropometric, mobility, neuro-psychologic factors, and
nutritional and water intake. In PG - SGA, several components including
comorbidity, metabolic, and physical activity were assessed. Those
components measurements might reflect the real nutritional status than
conventional nutritional assessment following BMI alone. Physiological
function was reported to affect the QOL in some disease settings

5. Conclusion
Our study has identified that hemodialysis patients with better
nutritional status, assessed by both MNA and PG – SGA, is associated
4
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with the good QOL. We also identified that the score of MNA ≥23.75 and
the score of PG – SGA <3.5 are the strong predictors of good QOL among
hemodialysis patients.
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