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s u m m a r y

Background & aims: Studies assessing the performance of 7-point subjective global assessment (7p-SGA)
and malnutrition inflammation score (MIS) to assess longitudinal changes in nutritional status are
lacking. Thus, we aimed to investigate whether longitudinal changes in 7p-SGA and MIS were associated
with changes in objective parameters of nutritional status, as well as to evaluate the prognostic value of
7p-SGA and MIS on hospitalization events.
Methods: One hundred and four patients aged �60 years (70.2% male, age: 70.9 ± 6.9 years) on main-
tenance hemodialysis were studied. The 7p-SGA, MIS and objective parameters of nutritional status
(anthropometrics, muscle strength, body cell mass and phase angle assessed by bioelectrical impedance
analysis e BIA, albumin, creatinine and C-reactive protein) were assessed at baseline and 12 months after
the enrollment. Follow-up for hospitalization events were carried out at 13.0 (interquartile range: 3.0;
21.0) months after the first year of enrollment.
Results: Analysis of repeated measures, stratified by gender, and adjusted for age and dialysis vintage,
showed that for men, a 1-unit change in 7p-SGA was significantly associated (P < 0.05) with changes in
all anthropometrics, muscle strength and BIA parameters. For women, changes in 7p-SGA were associ-
ated with most of the anthropometrics, muscle strength and BIA parameters. Similarly, for both genders,
changes in MIS were associated with changes in most anthropometric, muscle strength, BIA measure-
ments, albumin (only for men), and creatinine (only for women). In addition, when assessed by 7p-SGA,
patients with a declining nutritional status had a higher relative risk (RR) of hospitalization events [RR:
2.08 (95 CI: 1.44e2.99; P < 0.001)] and length of hospital stay (days) [RR: 3.73 (95 CI: 3.29e4.22;
P < 0.001)].
Conclusions: Longitudinal changes in 7p-SGA and MIS were associated with changes in most of the
objective parameters tested during 12 months of follow-up. Furthermore, a declining 7p-SGA score
predicted a greater number of hospitalization events and days of hospital stay.

© 2017 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.

1. Introduction

The composite methods to assess nutritional status are tools
that include the assessment of medical history (dietary intake,

spontaneous body-weight loss, functional capacity, gastrointestinal
symptoms and metabolic requirement) and physical exam (muscle
wasting, loss of subcutaneous fat, and presence of edema). Due to
its broad nature, these tools allow a complete appraisal of
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nutritional status and a concise diagnosis of protein energy wasting
(PEW). In addition, these methods gain advantages that make them
suitable for both clinical and research use, including the short time
required to complete (10e15 min), no need for specific equipment
and they can be used effectively by a variety of healthcare pro-
fessionals after only minimal training [1,2]. In non-dialysis depen-
dent and dialysis dependent chronic kidney disease (CKD)
individuals, the use of these tools has become more common since
the CANUSA study (Canada-USA Peritoneal Dialysis Study Group)
[3], in which the traditional subjective global assessment (SGA)
questionnaire was expanded to a 7-point scale to evaluate changes
in the nutritional status among 680 patients commencing perito-
neal dialysis. Subsequently, Kalantar-Zadeh et al. [4] drafted the
malnutrition inflammation score (MIS) derived from the traditional
SGA form. The MIS includes questions common to the SGA and
added three objective parameters: body mass index (BMI), total
iron-biding capacity (TIBC) and serum albumin. Of note, studies
comprised of adult non-dialysis CKD, as well as dialyzed patients
showed that the 7-point SGA (7p-SGA) and MIS had good concur-
rent validity with objective parameters for the assessment of PEW
[5e11]. Moreover, patients diagnosed with PEW by both tools had a
higher risk of mortality, showing that 7p-SGA and MIS have good
predictive validity [12e15].

Although the composite methods are subjective, some studies
have suggested that the SGA and MIS are sensitive to assess alter-
ations in nutritional status [16,17], nevertheless few authors have
used these tools to evaluate changes in nutritional status over time.
In this matter, the study of Beberashvili et al. [17] is of interest. The
authors evaluated the longitudinal performance (0, 6,12,18months)
of theMIS onprevalent hemodialysis (HD) patients and showed that
changes in this tool were associated with changes in objective pa-
rameters of nutritional status and inflammation. In addition, it was
shown that patientswith a declining nutritional status had a greater
risk of mortality and hospitalization events [17]. Regarding SGA, we
are not aware of similar studies including patients on dialysis. In
conservatively treated CKD patients, a randomized controlled trial
aimed at evaluating the effect of nutrition intervention on nutri-
tional status showed that after 12 weeks of individual nutrition
counseling, the intervention group had improved the nutritional
status when assessed by SGA and total body potassium [18]. Alto-
gether, thesefindings suggest that SGA andMIS are likely tomonitor
alteration of nutritional status in adult with CKD.

Considering the increase in older adults starting HD [19,20] and
their greater potential for developing PEW [21], it is important to
test the applicability of these tools for cross-sectional and longi-
tudinal assessment of nutritional status in this group of patients. In
this regard, we have previously published that 7p-SGA and MIS
were able to distinguish well-nourished patients from those with
PEW when compared to several objective measurements of nutri-
tional status in a cohort of 137 older adults (>60 years) on HD [22].
In addition, we also showed that patients with PEW, assessed by
both tools, had a higher risk of death [22]. Complementing our
findings, we thus sought to investigate whether longitudinal
changes in 7p-SGA and MIS are associated with changes in objec-
tive parameters of nutritional status over 12 months of follow-up.
Additionally, we assessed the prognostic value of longitudinal
changes these tools had on hospitalization events.

2. Materials and methods

2.1. Patients and study design

This is an observational, longitudinal and prospective study
including older adults of both genders on maintenance HD. Data
were collected from March 2010 to February 2015 in six dialysis

facilities in Rio de Janeiro and one in S~ao Paulo (Brazil). The cutoff to
define elderly individuals can vary among countries. For the pre-
sent study, we applied the age cutoff to define elderly established
by the Ministry of Health in Brazil [23]. Therefore, patients aged
>60 years on dialysis for at least 3 months were included. Patients
in wheelchair, with amputated limbs, liver diseases, with Alz-
heimer's and Parkinson's diseases, acquired immunodeficiency
syndrome, and with signs of acute infection were not incorporated
in this study. Since this study is part of larger project, which also
investigated quality of life and food intake, patients with Alz-
heimer's and Parkinson's diseases were not included because they
were not able to answer correctly the questionnaires assessing
quality of life and food intake. The Ethics Committee of the Rio de
Janeiro State University endorsed this study and informed consent
was obtained from all patients enrolled in it. The included patients
were regularly followed by the renal dietitians from the dialysis
facilities, which included a standard care of a diet with 30e35 kcal/
kg/day and 1.2 g of protein/kg/day.

A flow chart of the study is shown in Fig. 1. Out of the 254 older
adults on dialysis, 173 (68%) agreed to be enrolled in the study.
Reasons for refusal are described on the flow chart. Patients that
accepted being enrolled (n¼ 173) in the studywere similar to those
that refused (n ¼ 81) regarding age, gender, dialysis length and
body mass index (BMI) (data not shown). After 12 months from the
enrollment, all measurements were reevaluated in 109 patients
(reasons for dropout are described in Fig. 1). As five patients out of
109 did not have their nutritional status evaluated by 7p-SGA and/
or MIS, they were excluded. Therefore, for the current study, data
from 104 older adults were analyzed. The same observer performed
the nutritional status measurements at baseline and at 12 months.
Three trained and skilled dietitians performed all the assessments,
including anthropometry, bioelectrical impedance analysis (BIA),
handgrip strength (HGS), 7p-SGA and MIS. The same dietitian who
performed the assessment at baseline repeated the assessment
after 12 months for a given patient. Each assessment lasted about
30 min in each patient considering all measurements and about
10 min for 7p-SGA and MIS.

After the second measurement, we followed our cohort for 13.0
(3.0; 21.0) months (median and interquartile ranges, respectively)
for hospitalization. Hospitalization was considered as any stay of
one or more nights in a hospital. The hospitalization event was
defined as the total number of hospital admissions and the hospi-
talization length of stay as the total of number of days that the
patient spent in the hospital.

For hospitalization analyses, two groups were built according to
the 7p-SGA and MIS changes (delta: final value e initial). Partici-
pants who remained with the same score or increased �1 unit of
7p-SGA were categorized as the maintenance or gain group (MI
Group), whereas those who diminished �1 unit of 7p-SGA were
categorized as reduction in nutritional status group (Reduction
Group). ForMIS, a similar approachwas adopted, but adapted to the
score system of MIS, in which those with negative delta scores
represented patients that had improved their nutritional status,
while those with positive delta scores represented patients that
had worsened their nutritional status. Therefore, for MIS, the pa-
tients that remained with the same score or lost �1 unit were
placed in the maintenance or gain group (MI Group) and those who
gained �1 unit were placed in the reduction in nutritional status
group (Reduction Group).

2.2. Anthropometrics, bioelectrical impedance and handgrip
strength

Patients were weighed on a platform with electronic scale (Fil-
izola®; S~aoPaulo, SP, Brazil) and their height was measured with a
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