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Does the Mini Nutritional Assessment
predict hospitalization outcomes

in older people?
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Abstract

Background: the Mini Nutritional Assessment is a validated clinical tool for the assessment of nutritional status in
older people. Moderate to severe malnutrition is common in elderly patients in hospital and is associated with a poor
outcome.

Objectives: to determine whether the Mini Nutritional Assessment can predict the outcome of hospital stay in older
individuals.

Setting: a tertiary-care geriatric hospital.

Methods: we evaluated nutritional status using the Mini Nutritional Assessment in 1319 patients (mean age 84.2, 70%
women) admitted between February 1996 and January 1998; 1145 complete assessments were available for analysis.
The assessment was carried out on admission and studied in relation to length of stay and in-hospital mortality for all
patients, and discharge to a nursing home for those living at home before admission.

Results: Mini Nutritional Assessment scores averaged 19.9 £ 3.8 (mean 4+ SD) with a range of 8.0-27.5, and a median
of 20.5. A score below 17, corresponding to malnutrition, was associated with an almost threefold increase in mot-
tality and in the rate of discharge to a nursing home; this contrasted with a score above 24, which indicates satisfactory
nutritional status (11.3% 25 3.7%; P<0.01 and 20.3% »s 7.7%; P<0.001, respectively). Length of stay was longer in the
low scoring group (42.0 days »s 30.5 days; £<0.0002).

Conclusion: Poor nutritional status as measured by the Mini Nutritional Assessment was associated with increased

in-hospital mortality, a higher rate of discharge to nursing homes and a longer length of stay.
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Introduction

Moderate to severe malnutrition is particulatly common
in elderly hospital patients [1-4]. As has been demon-
strated in surgery wards, there is an association between
malnutrition and important hospital stay outcomes such
as mortality [5], length of stay [6—7], readmission rate
[8-10] and discharge destination [11-12]. In these
studies, the assessment of nutritional status was mainly
based on serum albumin levels or isolated anthropo-
metrical measurements, which are particularly prone to
confounding factors.

Clinical assessment tools have only recently been
developed, but are not yet widely used [13—15]. One of

them, the Mini Nutritional Assessment (MNA) is a
simple clinical scale for the evaluation of the nutritional
status of frail eldetly subjects. It has been validated in
older people by comparing it with a clinical assessment
performed by expert geriatric nutritionists [16, 17]. It is
a cheap and easy way of screening aged individuals in
order to detect those who are at risk of developing com-
plications caused by malnutrition. However, its ability at
predicting the outcome of hospital stay in older people
has not been tested.

To address this issue, we analysed the relation-
ship between outcome and the MNA prospectively
collected over a 2-year period in a general geriatric
hospital.
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Subjects and methods

Subjects

The study population consisted of a convenience sample
of 1319 patients admitted to the Geneva Hospital of
Geriatric Medicine (a tertiary-care facility) between
February 1996 and January 1998. The analysis includes
the 1145 of this group who had a complete MNA on
admission. This represents 24% of the 4677 admissions
to the hospital during the study period.

Nutritional assessment

The MNA is composed of 18 items, including anthro-
pometrical measurements (weight, height and weight
loss), a global assessment (six questions related to
lifestyle, medication and mobility), a dietary question-
naire (eight questions related to the number of meals,
food and fluid intake) and a subjective assessment
(self-perception of health and nutrition). The maximum
score 1s 30 points, the risk for malnutrition increasing
with lower scores. We used the MNA score to classify
patients as well-nourished (a score of 24-30), at risk
for malnutrition (a score of 17-23.5) or malnourished
(a scote of <17) [16-18].

The MNA was administered by the physician in
charge of the patient—except for the dietary ques-
tionnaire, which was completed by the dieticians. Intet-
rater reliability, tested on a subgroup of patients, was
high for MNA scores (x=0.8) and perfect for the cat-
egorical nutritional status classification described above
(k=1.0).

Outcome

We studied length of stay and in-hospital mortality in
the 1145 patients with a complete MNA. We analysed
numbers discharged to nursing homes only for patients
living at home before admission (#=908). We also
compared outcomes in the study population with those
in the other 3532 people who were admitted during
the same period, but whose nutritional status was not
assessed with the MNA, or who had an incomplete
MNA record. We also assessed the predictive value of
each individual MNA item.

Statistical analysis

We analysed frequencies using the > test. Means were
compared using analysis of variance when the con-
tinuous variables were normally distributed; otherwise,
groups wete compared using a Kruskall-Wallis test.
We used linear regression to evaluate the relation
between MNA scores and age. Bonferroni’s correction
for multiple comparisons was applied when assessing the
relationship between outcomes and the 18 individual
items of the MNA; thus the P threshold value was set
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to 0.0028 for theses analyses (corresponding to 0.05
divided by 18).

Results

Patients in the groups with and without an available
complete MNA were similar in terms of sex distribution,
age, marital status and percentage discharged to nursing
home. However, there were more hospital deaths and a
slightly shorter length of stay in the group without an
MNA (Table 1).

MNA scores averaged 19.94+3.8 (SD) and ranged
from a minimum of 8.0 to a maximum of 27.5, with a
median at 20.5. There was no relation with age or sex.
There was a strong relationship between mortality and
MNA scores, with a threefold increase in death rate in
malnourished individuals (MNA score <17) compared
with the well-noutished group (MNA > 24). The median
length of stay was also closely related to the MNA, and
increased from 30.5 days in those with a score >24 to
42.0 days in those with a score <17 (Table 2).

Among the 908 patients living at home before
admission, 32 (20.3%) of 158 with a score <17 were
discharged to a nursing home compared with 99 (18.3%)
of 542 with a score of 17-23.5 and 16 (7.7%) of 208 with
a score >24 (£<0.001).

Interestingly, individual MNA items were not
similarly associated with hospitalization outcomes. Mid-
arm and calf circumference measurements were asso-
ciated with an increased risk of in-hospital death, while
neuropsychological problems and the ability to live inde-
pendently were associated with a higher rate of nursing
home transfer, and five items were related to a longer

length of stay (Table 3).

Discussion

We report a striking increase in mortality, a greater
likelihood of discharge to nursing home and a prolonged
hospital stay in individuals with a low MNA score based
on a large data set of hospitalized eldetly patients. Our
findings are consistent with nutritional evaluations of
elderly people at home, which also show significantly
increased mortality in subjects with a low MNA score
[19].

Our study has some limitations. The MNA was not
completed for every patient admitted, and there was
no randomization between patients who underwent the
MNA and those who did not. Mortality was higher in
the latter group. This suggests that sicker patients were
not submitted to the MNA, as malnutrition was probably
clinically evident, thus obviating the need for a screening
procedure. However, patients who did have a MNA were
similar in many respects to those who did not, and we
believe it is unlikely that our results are due to selection
bias alone.
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Table I. Characteristics and main outcomes of patients with and without a Mini Nutritional Assessment performed

Mini Nutritional Assessment

All Yes No P
No. of patients 4677 1145 3532
Age, years
Mean (SD) 84.2 (6.9) 84.1 (6.7) 84.2 (6.9) 0.59
Median 85.1 85.0 85.2
Length of stay, days
Mean (SD) 46.6 (42.7) 48.8 (41.3) 45.9 (43.1) 0.045
Median 34 36 33
No. (and %)
Women 3240 803 (70.1) 2437 (69.0) 0.69
Martied 1294 316 (27.6) 978 (27.7) 0.95
Died in hospital 513 80 (7.0) 433 (12.3) <0.001
Discharged to nursing home 602 147 (12.8) 455 (12.9) 0.104
Table 2. Prevalence (%) of specific outcomes according to Mini Nutritional Assessment categories
Mini Nutritional Assessment score
17-23.5 >24 All
(n=0688) (n=244) (n=1145) P value
In-hospital death, % 6.8 3.7 80 <0.01
Length of stay, days
Mean (SD) 52.8 (43.7) 50.4 (42.0) 40.7 (36.1) 48.8 (41.3) <0.001
Median 36.5 30.5 36
Table 3. Relationship between hospitalization outcomes and individual Mini Nutritional Assessment items
Outcome
Death Nursing-home transfer Length of stay, days
(80,/1145) (147,/908) (n=1145)
Item % P value % P value Mean SD P value
Anthropometric assessment
Body mass index, kg/m” 0.010 0.026 0.035
<19 12.9 17.6 49.0 35.8
>19,<21 9.2 24.8 55.2 48.0
>21,<23 6.9 18.5 53.2 46.4
>23 5.3 13.5 46.0 39.0
Mid-arm circumference, cm 0.000* 0.806 0.003
<21 11.7 18.3 59.4 50.3
>21, <22 12.8 15.7 49.2 38.9
>22 5.1 15.9 46.9 39.8
Calf circumference, cm 0.001* 0.047 0.003*
<31 9.7 19.0 53.0 43.8
>31 4.7 14.1 45.6 39.1
Weight loss during last 3 months 0.634 0.067 0.015
>3 kg 8.8 23.9 56.7 53.1
Does not know 7.4 17.0 50.6 429
1-3 kg 7.1 17.9 433 33.4
None 5.4 11.7 437 34.5
General assessment
Lives independently 0.029 0.000* 0.001*
No 9.9 24.4 55.7 47.0
Yes 6.0 13.6 46.5 39.0
Takes >3 drugs a day 0.012 0.008 0.580
No 4.6 20.2 47.9 41.1
Yes 8.5 13.6 49.3 41.5
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Table 3. (Continued)

Outcome
Death
(80/1145)
Ttem % P value
Stress or acute disease 0.140
No 6.1
Yes 8.4
Mobility 0.059
Bed- or chair-bound 11.8
Does not go out 7.6
Goes out 5.9
Neuropsychological problems 0.960
Severe dementia/depression 6.3
Mild dementia 7.2
None 6.9
Pressure sotes 0.321
No 6.8
Yes 9.5
Dietary assessment
No. of meals per day 0.336
1 6.5
2 5.1
3 7.8
Eats D, L/E, M/EF/P every day 0.234
Yes to 0 or 1 10.8
Yes to 2 6.2
Yes to all 6.8
Eats fruits or vegetables twice a day 0.323
No 5.8
Yes 7.4
Loss of appetite 0.087
Severe 13.1
Moderate 8.0
None 6.1
Daily fluid consumption, cups 0.813
<3 7.9
3-5 6.5
>5 7.3
Mode of feeding 0.037
Needs assistance 5.7
Self-fed with difficulty 13.0
Self-fed without difficulty 6.4
Self-assessment
Self-assessed malnutrition 0.110
Major 6.1
Moderate/does not know 9.9
None 6.1
Health status compared with peers 0.248
Not as good 6.5
Does not know 9.9
As good 6.8
Better 3.1

Nursing-home transfer Length of stay, days
(147/908) (n=1145)
%o P value Mean SD P value
0.488 0.881
16.8 48.6 415
15.1 49.0 41.1
0.059 0.002*
24.1 58.6 45.9
19.4 51.9 43.0
13.6 45.7 39.4
0.000" 0.000*
32.6 52.6 42.5
229 55.2 48.3
9.8 43.9 34.8
0.506 0.001*
15.9 47.6 40.3
18.9 621 49.2
0.182 0.500
22.7 52.9 41.5
15.8 48.1 41.3
15.3 48.4 41.3
0.220 0.840
21.2 49.8 36.6
17.7 47.8 39.7
14.6 49.2 42.9
0.085 0.140
19.6 51.7 422
14.9 47.7 41.0
0.087 0.762
14.3 46.1 39.1
15.8 478 36.8
16.5 49.3 43.0
0.137 0.025
15.7 55.1 439
18.5 50.5 431
13.4 45.1 38.1
0.037 0.200
18.2 54.1 60.2
222 54.7 40.7
15.5 48.0 40.6
0.571 0.081
20.7 34.1 26.3
17.9 51.1 37.5
15.5 48.6 42.8
0.239 0.678
14.8 48.3 39.7
21.2 47.6 39.1
16.4 50.2 43.7
10.7 44.4 39.2

D, dairy products; L/E, legumes or eggs; M/F/P, meat, fish or poultry.
“Significant after Bonferroni’s correction for multiple compatisons.

Nutritional status affects major systems, including the
immune defences, gait and balance [20] and cognitive
function [21], and is a risk factor for infections, falls,
delirium and adverse drug reactions. However, it is often
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difficult to distinguish the effects of malnutrition on
health outcomes and mortality from those of associated
co-morbidities and functional limitations [22]. In a
recently studied nursing-home population, the MNA



Mini Nutritional Assessment in hospitalized elderly patients

correlated with mental health and medication use but not
with activities of daily living scores; whether this is also
true in hospitalized older patients is unclear [23].

Our data do not allow us to determine the relative
contribution of malnutrition and of non-nutritional
factors to poor clinical outcomes in patients with a low
MNA score. However, intervention studies have shown
that nutritional support can shorten hospital stay and
improve outcomes in older hip fracture patients, sug-
gesting that nutritional status per se may be an important
determinant of patient outcome in certain hospitalized
populations [24, 25].

Nutritional evaluation is a key component of com-
prehensive geriatric assessment [15, 26, 27]. The MNA
is a validated tool that does not rely on laboratory tests.
It can easily be administered by any health professional.
In our experience, nutritional status as measured by the
MNA was closely associated with outcomes in older
hospitalized populations. Patients with a low MNA score
were more likely to die, to be discharged to a nursing
home, and to have a longer length of stay. Whether the
MNA would be able to identify correctly patients likely
to benefit from nutritional support, and consequently
to have a more favourable outcome, deserves further
investigation.

Key points

e A low Mini Nutritional Assessment score, indicative
of malnutrition, is common in hospitalized eldetly
patients.

e The Mini Nutritional Assessment score can predict
hospital stay outcomes in older patients.

e A low Mini Nutritional Assessment score is asso-
ciated with a striking increase in mortality, prolonged
length of stay and a greater likelithood of discharge to
nursing home.
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