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Abstract

Introduction: the Mini Nutritional Assessment Short-Form test (MNA-SF) is valid for malnutrition screening and diagnosis of older adults, but
few studies evaluated if it predicts hospital length of stay (LOS) and were conducted in long-term care units.

Objective: this study aims to evaluate the criterion and predictive validity of MNA-SF.

Methods: a prospective observational study was conducted in older adults from a long-term care unity. MNA Long Form test (MNA-LF) and MNA-
SF were applied, at admission and at discharge. Percentage of agreement, kappa and intra-class correlation coefficients (ICC) were determined.
Sensitivity and specificity of MNA-SF were calculated. The independent association of MNA-SF with LOS (adjustment for Charlson index, sex, age,
education) was assessed by Cox regression analysis [results presented as hazard ratio (HR) and 95 % confidence intervals (CI)].

Results: this sample is composed of 109 older adults (62.4 % women), aged 66-102 years. According to MNA-SF at admission, 7.3 % of
participants presented normal nutrition status, 55.1 % were at risk of malnutrition and 37.6 % were malnourished. Agreement, kappa and ICC
were 83.5 %, 0.692 and 0.768 at admission, and 80.9 %, 0.649 and 0.752 at discharge. MNA-SF sensitivities were 96.7 % at admission and
92.9 % at discharge; specificities were 88.9 % and 89.5 %, at admission and at discharge. According to MNA-SF at discharge, being at risk of
malnutrition (HR = 0.170, 95 % ClI: 0.055-0.528) or malnourished (HR = 0.059, 95 % Cl: 0.016-0.223) lowered the odds of being discharged
to home or to usual residence.

Conclusions: a high agreement was found between MNA-LF and MNA-SF. MNA-SF revealed high sensitivities and specificities. An independent
association was found between risk of malnutrition or malnutrition by MNA-SF and LOS. The use of MNA-SF instead of MNA-LF should be
considered in long-term care units given its criterion and predictive validity.
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Resumen

Introduccion: la version corta del test de valoracion nutricional (MNA-SF) es valida para la evaluacion del riesgo nutricional y de la desnutricion
de los adultos mayores, pero pocos estudios han evaluado si predice la duracion de la estancia hospitalaria (LOS) y se realizaron en unidades
de cuidados de larga duracion.

Objetivo: evaluar la validez predictiva y de criterio del MNA-SF.

Métodos: se realizd un estudio observacional prospectivo en adultos mayores de una unidad de cuidados de larga duracion. Se aplicaron
el formulario largo del MNA (MNA-LF) y el MNA-SF al ingreso y al alta. Se determind el porcentaje de concordancia, kappa y coeficientes de
correlacion interclase (CCl). Se calcularon la sensibilidad y la especificidad del MNA-SF. Se evalud la asociacion independiente del MNA-SF
con la LOS (ajustada por: indice de Charlson, sexo, edad y educacion) mediante andlisis de regresion de Cox (resultados: hazard ratio [HR] e
intervalos de confianza [IC] del 95 %).

Resultados: esta muestra esta compuesta por 109 adultos mayores (62,4 % mujeres), con edades de 66-102 afios. Segun el MNA-SF al ingreso,
el 7,3 % de los participantes estaban bien nutridos, el 55,1 % estaban en riesgo nutricional y el 37,6 % estaban desnutridos. La concordancia,
kappa y CCl fueron del 83,5 %, del 0,692 y del 0,768 al ingreso y del 80,9 %, del 0,649 y del 0,752 al alta. Las sensibilidades del MNASF
fueron de 96,7 % al ingreso y de 92,9 % al alta; las especificidades fueron de 88,9 % y de 89,5 %, al ingreso y al alta. Segun el MNA-SF al alta,
estar en riesgo nutricional (HR = 0,170, IC 95 %: 0,055-0,528) o desnutrido (HR = 0,059, IC 95 %: 0,016-0,223) redujo las probabilidades de
ser dado de alta al domicilio o la residencia habitual.

Conclusiones: se encontré una gran concordancia entre el MNA-LF y el MNA-SF el MNA-SF reveld grandes sensibilidad y especificidad. Se
encontré una asociacion independiente entre la desnutricion o el riesgo nutricional por MNA-SF y la LOS. El uso de MNA-SF en lugar de MNA-LF

Andlisis de supervivencia.

INTRODUCTION

Malnutrition is a clinical situation characterised by an “inade-
quate supply of energy, protein or other nutrients necessary for
the maintenance and repair of tissues. Usually, this condition oc-
curs due to inadequate food intake and / or increased energy and
/ or nutritional needs”. Malnutrition can lead to an altered body
composition, specifically regarding weight and muscle mass loss,
but also to a decrease in motor and cognitive functions (1). Risk
of malnutrition, which often results from a combination of weight
loss, reduced food intake and disease activity, is itself a condition
that should be assessed and documented in clinical care (2).

Malnutrition and also risk of malnutrition are prevalent among
older adults. A review study in a sample of 4507 older adults
from 12 different countries, showed that the prevalence of mal-
nutrition or its risk was 38 % in the community, 86 % at the
hospital and 92 % in rehabilitation units (3). More recent data
from hospitalised patients shows that malnutrition frequency in
older adults varies from 9.4 % to 17.3 % and the frequency of
malnutrition risk varies from 55.1 % to 56.4 % (4,5).

Data from 2015 by the National Network of Continuing Care
in Portugal indicates that between 8 % to 20 % of admissions in
different types of Continuing Care Units were due to malnutrition
(6). This condition results into an increased likelihood of mortality:
malnourished patients have a mortality rate of 12 %, whereas the
mortality rate of patients without malnutrition is 1 % (7).

In fact, it has been consistently demonstrated that malnutrition
and malnutrition risk predispose the older population to an increased
risk of mortality but also to an increased risk of morbidity, infection,
longer hospital length of stay (LOS), and a decreased functional ca-
pacity (8,9), being consequently associated to a worse quality of life
(10). Taking into consideration all these negative effects, together
with the high frequencies described in this population, the early
identification of malnutrition or its risk is extremely important.

The validity of malnutrition diagnostic and screening tools is
essential for clinical practice since it refers to the ability of the

debe considerarse en unidades de cuidados de larga duracion dada su validez predictiva y de criterio.

tool to correctly identify a patient who does or does not have
malnutrition or risk of malnutrition (11). Moreover, validity must
be kept in mind when assessing the performance of a tool in the
population for which it is intended to be used (12,13). This can
be done by assessing both the criterion and the predictive va-
lidity (13). Criterion validity comprehends the comparison of the
tool’s assessment of nutrition status with that obtained using a
gold standard technique. The ability of the tool to forecast clinical
events is referred to as predictive validity (12,13).

The Mini Nutritional Assessment is a well validated tool that
allows malnutrition screening, as well as its diagnosis in older
adults, aged 65 years or over (14). This tool exists in two forms:
Mini Nutritional Assessment-Long Form test (MNA-LF) (15) and
Mini Nutritional Assessment-Short Form test (MNA-SF) (16). As
the name implies, the application of MNA-SF is faster and eas-
ier and despite being less complete when compared to MNA-
LF, many healthcare professionals prefer to use it to assess the
nutritional status of older adults in clinical practice and in the
hospital setting (17). According to its authors, the MNA-SF main-
tains the validity and accuracy of the original questionnaire (17).

The criterion validity of MNA-SF was extensively demonstrat-
ed in several settings such as community, hospital, and reha-
bilitation. Particularly among hospitalised patients, a substantial
agreement was reported between MNA-LF and MNA-SF by
kappa statistics (kappa = 0.7) (18), whereas sensitivity values
of MNA-SF, based on their classification by MNA-LF, were re-
ported to vary between 89.0 and 95.6 %, and specificities be-
tween 79.1 and 82.0 % (17). Also, in a previous study conducted
among hospitalised older adults, MNA-SF was able to predict
very long LOS (19).

Nevertheless, few studies evaluated the ability of MNA-SF in
predicting clinical outcomes associated with malnutrition, such
as LOS or mortality. Moreover, despite the vastness of criteri-
on validation studies in the hospital setting, there is scarcity of
studies conducted specifically in long-term care units. The long-
term care unit is a hospitalization unit with duration greater than
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90 days. It is aimed for patients with chronic illness with dif-
ferent levels of dependency and different degrees of complexity
who do not meet the criteria to be cared at home or in another
type of hospital service. The long-term care unit provides social
support and maintenance of health care status to prevent and
delay the worsening of the dependency process, favouring com-
fort and quality of life. It also ensures: maintenance of functional
rehabilitation, cognitive stimulation activities, permanent nursing
care, regular medical care, prescription and administration of
medication, food and nutrition support, psychological support,
periodic physiatrist control, physiotherapy and occupational ther-
apy; sociocultural animation; and hygiene. The long-term care
unit can provide hospitalization for temporary situations, resulting
from difficulties of family support, lack of social support and the
caregiver need for rest up to 90 days a year (20).

The present study aims to evaluate the criterion and predictive
validity of MNA-SF through its independent association with LOS
in a sample of older adults hospitalised in a long-term care unit.

METHODS

A retrospective observational study was conducted in a long-
term care unity of a university hospital between January 2017
and March 2021.

Eligibility criteria for this study were admission to a long-term
unit of a university hospital between January 2017 and March
2021 but whose expected discharge was March 2021, age
> 65 years old, and complete information regarding MNA-LF and
MNA-SF at admission. Patients younger than 65 years old and
with missing data for MNA-SF and for MNA-LF were excluded
from the study.

The study protocol was approved by the Ethics Committee of a
University Hospital: Hospital-Escola da Fundagdo Fernando Pes-
soa (Opinion No. 49).

Information that allowed for this study completion was re-
trieved from patients’ clinical file. The data collected included
socio-demographic information: age, sex, education; clinical in-
formation: clinical diagnoses according to the International Sta-
tistical Classification of Diseases and Related Health Problems
(IC-11) (21); LOS in days; discharge destination: home or usual
residence, death, transfer, discharge against medical advice, oth-
er destination; anthropometry: weight (kg) and height (cmy); nutri-
tional therapy: diet, oral nutritional supplements, enteral nutrition,
or no nutritional therapy implemented; and the scores obtained in
the MNA-LF and MNA-SF at the time of admission and of clinical
discharge.

The MNA-LF is the original version, it consists of 18 questions
(15) and patients can score a maximum of 30 points. According
to this score, they are classified as presenting normal nutrition-
al status (24-30 points), as being at risk of malnutrition (17-
23.5 points) or malnourished (0-17 points). The MNA-SF cor-
responds to the initial “screening” part of the MNA-LF (16). The
maximum score obtained is 14 points and subjects are clas-
sified as presenting normal nutritional status (12-14 points),

[Nutr Hosp 2023;40(4):763-770]

as being at risk of malnutrition (8-11 points) or malnourished
(0-7 points). In this study, participants’ nutritional status was
scored and categorized using MNA-LF and MNA-SF, at two
moments (hospital admission and discharge). For MNA com-
pletion, BMI was determined. Height (cm) was measured with
a tape measure from Seca 201(r), scale 0-205 cm and 1 mm
graduation (22). Whenever patients were unable to assume the
anthropometric position, height (cm) was estimated using de-
mispan or knee height (23). Weight was measured with a digital
dynamometer (model CR-200 and capacity 200 kg) and with
a transfer crane for patients from Invacare(r) with capacity of
200 kg, according to 1IS010535:2006.

The clinical diagnoses allowed the determination of the Charl-
son index (24,25). This index considers the number of diseases
and their seriousness, since each disease is scored from 0 to
6 and therefore each patient receives a score of O or higher.
Charlson index is therefore widely used for scoring the level of
comorbidities.

In what regards statistical analysis, education was categorised
into three categories: 0-6 years, > 6 years and due to high num-
ber of missing data, the category “unknown” was considered.
Discharge destination was categorised into three categories:
home or usual residence, death, and transfer or other destination
(no patients were discharged against medical advice). Charlson
index was dichotomised by its median value (< 3 € > 3) as so
was LOS (< 104 e > 104 days).

The distribution of the variables was performed using the
KolmogorovSmirnov test. Categorical variables were compared
using the chisquare test and continuous variables using the Kru-
skal-Wallis test or ANOVA test, according to data distribution.

Criterion validity was assessed by determining the agreement
between the MNA-LF and MNA-SF tools using the percentage
of agreement, kappa statistics and intra-class correlation coeffi-
cients (ICC). Also, receiver operating characteristic (ROC) curves
were constructed to evaluate the performance of MNA-SF for
correctly screening malnourished patients based on their clas-
sification by MNA-LF. Sensitivity and specificity were calculated
for a range of MNA-SF score cut-off values. The areas under the
curves (AUCs) for the ROC curves and their 95 % confidence
interval (Cl) were also calculated. To construct ROC curves, sub-
jects presenting normal nutrition status and at risk of malnutrition
were grouped in a single category.

Predictive validity of MNA-SF was assessed by determining its
association with LOS by Cox regression analysis. Hazard ratio (HR)
and the respective 95 % Cl were calculated. The category “normal
nutrition status” was used as reference, “discharge to home or to
usual residence” was used as the event and the following variables
were included in the adjusted model: Charlson index (continuous),
sex (dichotomous, women used as reference), age (continuous)
and education (categorical, > 6 years used as reference). LOS
was censored at 1000 days. Although this cut-off is arbitrary only
7.9 % of the study sample presented LOS > 1000 days.

The results were considered statistically significant for
p < 0.05. Statistical analysis was performed using SPSS - Statis-
tical Package for the Social Sciences, version 25.0, IBM, 2017.
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RESULTS

This study sample is composed of 109 older adults, 68 women
(62.4 %) and 41 men (37.6 %), aged between 66 and 102 years
old, with a median age and interquartile range (IQR) equal to 78
(12) years.

According to MNA-LF at admission, 2 participants (1.8 %) pre-
sented normal nutrition status, 58 (53.2 %) were at risk of mal-
nutrition and 49 (45.0 %) were malnourished. Regarding MNA-
SF at admission, 8 (7.3 %) presented normal nutrition status, 60
(55.1 %) and 41 (37.6 %) participants were, respectively, at risk
of malnutrition and malnourished (Table I). Nutritional status at
discharge was evaluated for 94 older adults. According to MNA-

A. Meneses et al.

LF, 3 (3.2 %) participants presented normal nutrition status, 53
(56.4 %) were at risk of malnutrition and 38 (40.4 %) were mal-
nourished. For the MNA-SF these figures were respectively equal
t0 10 (10.6 %), 53 (56.4 %) and 31 (33.0 %) (Table ).
Agreement (%), kappa and ICC between MNA-LF and MNA-SF
at admission and at discharge are presented in table I. Agree-
ment, kappa and ICC were slightly higher at admission (83.5 %;
0.692; 0.768) compared to discharge (80.9 %; 0.649; 0.752).
Within this sample, LOS varied between 10 and 2285 days, with
a median (QR) value of 104 (261) days. Charlson index varied
between 0 and 15, with a median (IQR) value equal to 3 (3) (Table
Il). There was no information on the clinical file regarding weight
and height for 9 participants. For the remaining 100 participants,

Table I. Agreement between Mini Nutritional Assessment-Long Form (MNA-LF)
and Mini Nutritional Assessment-Short Form (MNA-SF) at admission and at discharge
in a sample of older adults admitted in a long-term care unity

Admission (n = 109) % of
p* kappa ICCt
MNA-LF agreement
e Normal nutrition | At risk of .
" Malnourished
status malnutrition
Normal nutrition status 2 (100.0) 6 (10.3) 0 < 0.001 83.5 0.692 0.768
At risk of malnutrition 0 50 (86.2) 10 (20.4)
Malnourished 0 2 (3.4) 39 (79.6)
Discharge (n = 94) . % of
p kappa ICCt
MNA-LF agreement
b Normal nutrition | At risk of .
. Malnourished
status malnutrition
Normal nutrition status 3(100.0) 7(13.2) 0 < 0.001 80.9 % 0.649 0.752
At risk of malnutrition 0 44 (83.0) 9 (23.7)
Malnourished 0 2 (3.9) 29 (76.3)

“o for x? test; Intra-class correlation coefficients.

Table Il. Comorbidity level according to Charlson index score
for 109 older adults admitted in a long-term care unity

Charlson index score n (%)
0 5 (4.6)
1 10 9.2
2 8 (16.5)
3 27 (24.8)
4 9(17.4)
5 2(11.0)
6 3 (2.8)
7 3(2.8)
8 3(2.8)
9 3(2.8)
10 2(1.8)
12 2(1.8)
15 2(1.8)

[Nutr Hosp 2023;40(4):763-770]
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weight varied between 31.0 and 97.0 kg with mean (SD) equal
to 57.8 kg (14.2), whereas height varied between 145.0 and
188.0 cm, with mean (SD) of 162.3 cm (8.2). BMI varied be-
tween 12.5 and 45.7 kg/m? and its mean (SD) was equal to 22.0
(5.4) kg/m?. There was no information regarding nutritional treat-
ment for 1 participant. An individual nutritional therapy was pre-
scribed to 108 participants, whereas 17 of those also received
oral nutritional supplements.

Sample characterization according to nutritional status
is presented in table lll. A higher proportion of malnourished
participants according to MNA-LF and to MNA-SF presented
lower educational achievement and lower BMI, and died during

hospital stay.

767

ROC curves and MNA-SF cut-off values at which most indi-
viduals are correctly classified, and a minimum of individuals are
incorrectly classified, the calculated sensitivity, specificity, AUCs
and 95 % CI for malnutrition evaluated by MNA-LF are present-
ed in figure 1 and table IV. Sensitivity for MNA-SF was higher
at admission, compared to discharge, whereas specificity was
higher at discharge (Table V). Nevertheless, the sensitivity and
specificity values obtained at both moments were high.

In univariable Cox regression analysis, being malnourished ac-
cording to MNA-SF at discharge was associated with lower odds
of being discharged to home or to usual residence. No associa-
tion was found for at risk of malnutrition and LOS at discharge,
nor between risk of malnutrition and malnutrition by MNA-SF and

Table lll. Socio-demographic, clinical and nutritional characteristics of 109 older adults
admitted in a long-term care unit, according to Mini Nutritional Assessment Long Form
(MNA-LF) and Mini Nutritional Assessment Short-Form (MNA-SF)

MNA-LF MNA-SF
l:]::i::?:l‘ll At risk_ (.)f Malnourished P :1‘::::::1 At risk_ (.)f Malnourished p
status malnutrition status malnutrition
Sex, n (%) 0.128 0.693
Women 0 39(67.2) 29 (59.2) 4(50.0) 39 (65.0) 25 (61.0)
Men 2 (100) 19(32.8) 20 (40.8) 4(50.0) 21(35.0) 16 (39.0)
Age, years, median (IQR) 67 (-) 79(13) 78(11) 0107 | 79(13 78 (13) 81(11) 0.866
Education, years, n (%) 0.048 0.034
0-6 1(50.0) 28 (48.3) 19(38.8) 4(50.0) 28 (46.7) 16 (39.0)
>6 1(50.0) 3.2 2(4.9) 2(25.0) 4(6.7) 0
Unknown 0 27 (46.6) 28 (57.1) 2(25.0 28 (46.7) 25(61.0)
Discharge destination, n (%) 0.002 0.033
Home or usual residence 0 33 (56.9) 15 (30.6) 3(37.5) 34 (56.7) 11 (26.8)
Death 0 14 (24.1) 24 (49.0) 2(25.0) 16 (26.7) 20 (48.8)
Transfer / other destination | 2 (100) 11(19.0) 10 (20.4) 3(37.5) 10 (16.7) 10 (24.4)
LOS, days, median (QR) 651 () 91 (289 103 (161) 0.180 | 365 (1143 90 (213) 124 (182) 0.355
LOS, days, n (%) 0.261 0.262
<104 0 33(56.9) 25(51.0) 3(37.5) 36 (60.0) 19 (46.3)
>104 2 (100) 25 (43.1) 24 (49.0) 5 (62.5) 24 (40.0) 22 (53.7)
Charlson index, median (IQR) | 3.5() 30 350 0.750 45 (8) 303 303 0.056
Charlson index, n (%) 0.495 0.121
<3 1(50) 35(60.3) 24 (49.0) 2(25.0) 37 (61.7) 21 (55.0)
>3 1(50) 23(39.7) 25(51.0) 6 (75.0) 23(38.3) 20 (45.0)
Weight*, kg 72549 | 623(139 51.3(12.2) <0.007(733(16.1)| 60.7(13.2) 50.5(11.1) < 0.001
Height*, cm 181.5@2.1)| 161.6(8.1) 162.2 (7.6) 0.003 {1691 (9.1)| 161.7(8.0) 161.7 (7.9) 0.048
BMI*, kg/m? 22.0(1.0) 24.0 (5.6) 19.5(4.3) <0.001| 25.6 (6.0) 23.3(6.5) 19.4 (4.1) <0.001
Nutritional treatment!, n (%) 0.648 0.443
Diet 2 (100) 50(86.2) 39(81.3) 8 (100) 50(83.3) 33(82.5)
Diet and supplements 0 8(13.8) 9(18.8) 0 10 (16.7) 7(17.5)

1QR: interquartile range, LOS: hospital length of stay; *Missing for weight, height and BMI (n = 9); "Missing for Nutritional treatment (n = 1); there were no registration of
patients receiving enteral nutrition or who were not receiving nutritional therapy.

[Nutr Hosp 2023;40(4):763-770]
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LOS at admission. After adjusting for Charlson index, sex, age, discharged to home or to usual residence. Again, no association
and education, being at risk of malnutrition or malnourished by between nutritional status by MNA-SF at admission with LOS
MNA-SF at discharge was associated with lower odds of being was found (Table V).
Admission (n = 109) Discharge (n = 94)
%. 06 Q 06
« 04 »n 04
1 - Specificity ' . 1‘-Speciﬁci‘ty . '

Figure 1.

Receiver operating characteristic (ROC) curves of Mini Nutritional Assessment-Short Form (MNA-SF) for malnutrition screening, based on Mini Nutritional Assessment-Long
Form classification (MNA-LF) in a sample of older adults admitted in a long-term care unity. *Normal nutrition status and at risk of malnutrition versus malnourished.

Table IV. Mini Nutritional Assessment Short-Form (MNA-SF) cut-offs and diagnostic values
for malnutrition screening based on malnutrition status classification by Mini Nutritional
Assessment-Long Form (MNA-LF) in a sample of older adults admitted
in a long-term care unity

Sensitivity (%) Specificity (%) AUC 95 % ClI Cut-off
Admission (7= 109) 96.7 88.9 0.970 0.945-0.995 8
Discharge (n = 94) 92.9 89.5 0.970 0.942-0.998 9

AUC: area under the curve; Cl: confidence interval.

Table V. Hazard ratios for being discharged to home or to usual residence associated
with risk of malnutrition and malnutrition identified with Mini Nutritional Assessment-Short
Form (MNA-SF) in a sample of older adults admitted in a long-term care unity

Model 1 Model 2
Admission (n = 109) Crude HR 95 % CI Adjusted* HR 95 % CI
Normal nutrition status 1 1
At risk of malnutrition 1.973 0.603-6.449 2.101 0.530-8.329
Malnourished 0.823 0.228-2.966 0.867 0.197-3.814
Model 3 Model 4
Discharge (n = 94) Crude HR 95 % ClI Adjusted* HR 95 % CI
Normal nutrition status 1 1
At risk of malnutrition 0.605 0.268-1.368 0.170 0.055-0.528
Malnourished 0.185 0.060-0.566 0.059 0.016-0.223

*Adjusted for Charison index (continuous), sex (dichotomous, women used as reference), age (continuous) and education (categorical, > 6 years used as reference).

[Nutr Hosp 2023;40(4):763-770]
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DISCUSSION

The criterion and predictive validity of MNA-SF through its in-
dependent association with LOS in a sample of older adults hos-
pitalised in a long-term care unit was shown in the present study.

Regarding criterion validity, an agreement > 81 % between
MNA-SF and MNA-LF was found. In fact, a high agreement be-
tween MNA-SF and MNA-LF for the categories “malnourished”
and “at risk of malnutrition” was reached, although those per-
centages are less than 100 %, the agreement found for “nor-
mal nutrition status” category. Considering kappa statistics and
according to more conservative interpretations, the agreement
between the MNA-SF and the MNA-LF was moderate (kappa
> (.65). Taking into consideration the ICCs (> 0.75), a good
agreement between the two tools was found. If the “cut-off
points for rating validation results of malnutrition screening
tools” proposed by Power and colleagues (13) are used, a good
agreement between MNA-SF and MNA-LF in this sample of older
adults from a long-term care unit can be established, regardless
of the interpretation using kappa statistics or ICC. These results
contribute to the criterion validity of MNA-SF in older adults hos-
pitalised in long-term care units.

In a study conducted in 201 older patients (>65 years) who
were hospitalised in geriatric wards, the MNA-SF and the MNA-
LF categorised 93.4 % and 91.1 % of the participants as being at
risk of malnutrition or malnourished, frequencies slightly higher
than the ones from the present study. The kappa value between
MNA-SF and MNA-LF was 0.70, and similar to the values found
in the present study (26). According to the results of Schrader et
al.,ina sample of 190 participants in a daytime geriatric hospital,
the kappa value between the same tools was 0.53, demonstrat-
ing a moderate and lower agreement than the one found in the
present study (8). It is worth mentioning the lower proportions of
subjects at risk of malnutrition and malnourished in the afore-
mentioned study, respectively of 44.7 % and 5.8 % according to
MNA-LF and of 36.3 % and 8.9 % according to MNA-SF. The dif-
ferent setting (daytime geriatric hospital vs. long-term care unit)
may explain the lower magnitude of malnutrition and its risk and
the lower agreement between the tools.

In another study that included 657 older adults (> 65 years) from
community, nursing home and rehabilitation settings, agreement be-
tween the MNA-LF and MNA-SF was between 81.4 % and 84.6 %
and therefore similar to the agreement found in the present study,
whereas kappa values for the entire sample varied between 0.76
and 0.79 and therefore higher than the values obtained in the pres-
ent study. Again, the different settings and the implied different char-
acteristics of the participants may explain these differences, as in
the aforementioned study the best agreement of classification was
found in the community setting (90.4-90.8 %) and the highest kappa
for nursing homes (0.71-0.78) (27).

Although it was not a purpose of the study, the high percentage of
participants who were malnourished and at risk of malnutrition re-
inforces the need to screen, diagnose and treat malnutrition, as well
as to place the appropriate resources to better treat this condition in
older adults admitted in long-term care units.

[Nutr Hosp 2023;40(4):763-770]

According to ROC analysis, the cut-offs for MNA-SF scores for
which best diagnostic values were obtained are 8 and 9, for nu-
fritional status evaluation at admission and discharge, respective-
ly. The sensitivity (> 93 %), specificity (> 89 %) and AUC (0.970)
values obtained for MNA-SF were very high and highly satisfactory
(13) demonstrating the criterion validity of MNA-SF for older adults
from a long-term care unit. In ROC analysis, participants presenting
normal nutrition status and risk of malnutrition were grouped in the
same category due to the small number of participants in the nor-
mal nutrition status category, and although this is probably due to
the poor nutritional status of older adults that seek long-term care,
this procedure was previously done in a study conducted among
1744 community-dwelling older subjects and 859 older subjects
from nursing homes. The authors of this previous study determined
sensitivity and specificity by merging at risk/malnourished partici-
pants into one category and by merging normal nutrition status/at
risk of malnutrition in one category. MNA-SF diagnostic values for
screening undernutrition based on MNA-LF were between 74.1-
100 % and 89.9-97.3 %, for sensitivity and specificity, respectively
(28). In the present study, specificities were generally lower, but sen-
sitivities were within this range. It is also worth noticing that sen-
sitivity and specificity values found in the present study are high-
er than those described in an MNA-SF validation study conduct-
ed in 2032 geriatric patients (mean age 82.3 years): sensitivity:
85-89 % and specificity: 82-84 % (16). Sensitivities describedin the
present study are also similar to those reported in another validation
study among 881 participants (73.8 % were community dwelling;
mean age was equal to 76.4 years): 97.9 %, although specificities
are lower: 100 % (29).

In a prospective cohort study conducted among 134 medical in-
patients (mean age = 80 years, SD: 8 years), MNA-SF sensitivity and
specificity based on MNA-LF were respectively equal to 95.6 % and
79.1 %. Comparing to those results, sensitivities from the present
study were similar and specificities were higher (27).

According to our knowledge, only two studies had evaluated the
association of MNA-SF with LOS. However, Nishioka and colleagues
(30) included adult patients aged > 20 years from the rehabilitation
setting, differently from the present study where only participants
aged > 65 years old were included. In this previous study, MNA-SF
did not predict discharge to home or to long-term care facilities by
a Cox proportional hazard model: HR for malnutrition was > 1.0 (p
> 0.96) and HR for risk of malnutrition was >0.90 (p > 0.89). In the
other study, 169 inpatients aged > 65 years old from a university
general hospital were included. MNA-SF performance in predicting
very long LOS was analysed using ROC curves and AUC was equal
t0 0.6626 (19). Different statistical tests prevent direct comparisons
with present study results.

Some limitations should be recognised. School achievement was
unknown for 55 of the 109 participants. Moreover, MNA evaluation
at discharge was available for only 94 participants. This can be due
to death or unplanned transfer. It should also be recognised the
possible impact of the small number of participants who presented
normal nutrition status, evaluated with both MNA-LF and MNA-SF,
on the statistical analysis. Therefore, the agreement, diagnostic val-
ues and association of the MNA-SF with LOS should be evaluated in
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larger samples, possibly allowing for a higher number of participants
presenting normal nutrition status. The possibility of occurrence of
type Il errors cannot be discarded due to the small sample size.

Although arbitrary, LOS was censored at 1000 days. A large fol-
low-up was used since it may provide more information on the asso-
ciation between MNA-SF and LOS than if a shorter period had been
used. Because LOS was longer than 1000 days for only 9 partici-
pants, 7.9 % of the study sample, a longer follow-up period probably
would not have affected the present study findings.

This is believed to be the first study conducted in a sample of
older adults from a long-term unit that has shown that being mal-
nourished or at risk of malnutrition according to MNA-SF is inde-
pendently associated with lower odds of being discharged to home
or to usual residence. Although this study was conducted in hospi-
talised patients, it is important to notice that all are chronic patients
and therefore different from patients admitted to different chronic,
acute or surgical wards. The use of survival analysis to study the
association between MNA-SF with LOS can also be regarded as a
study strength, since this type of analysis allows to treat LOS as a
continuous variable and allows to censor patients that experienced
events different from discharge to home or to usual residence at
the time of occurrence of those events. This is believed to better
reflect the reality of a long-term care unit. The age range of the
participants (66102 years old) can be regarded as a strength of
the study and also the diversity in what regards comorbidity level
of the included patients.

A high agreement was found between MNA-LF and MNA-SF. Also,
MNA-SF revealed high diagnostic values in terms of sensitivity, spec-
ificity, and AUC. Moreover, an independent association was found
between malnutrition or risk of malnutrition by MNA-SF and LOS. The
use of MNA-SF instead of MNA-LF should be considered in long-
term care units given its criterion and predictive validity.
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