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EVALUATION OF INPATIENTS' NUTRITIONAL STATUS
AND PROGNOSTIC INVOLVEMENT
J. Ares Blanco1,*, L. Moreno Díaz1, E. Fernández-Fernández1, A.J. López-Alba1

Abstract: Background: There is an association between malnutrition and mortality. However, it is unclear if this association is truly
independent of confounding factors. Objectives: The objective of this study is to evaluate nutritional status, defined according to
the three categories defined in the Nutritional Screening Tool “Mini Nutritional Assessment”, and to investigate its prognostic
involvement. Design, Setting and Participants: Single cohort retrospective observational study in hospitalized patients between
December 2013 and January 2014, who were placed under observation until September 2015 (21 months) (n=144). Nutritional
status was determined by MNA short form at the beginning of the study, as well as clinical and epidemiological data. Results:
Based on categories defined by MNA SF, 59 (40.97%) were well nourished, 55 (38.19%) were at risk of malnutrition, and 30 (20.83%)
patients showed malnutrition. 45 patients died during follow up (31.25%). Of them, 40% (18) were malnourished, 38% (17), at risk
of malnutrition, and 22% (9), well nourished. After adjusting for confounding factors, hazard ratio (95% CI) for all-cause mortality
was significantly greater in the malnourished group (3.44 (1,27-9,31: p 0,015)), comparing to the reference group (well-nourished
patients). Conclusions: Nutritional status defined according to the 3 categories defined in MNA short form predicts the probability
of mid-term death in hospitalized patients, after adjusting for confounding factors as age and comorbidities. These data show the
importance of knowing nutritional status during hospitalization for avoiding potential complications and helping the patient to
overcome them
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Introduction

independent of confounding factors such as age and
comorbidities.
On the recommendation of ESPEN (9), the most used
nutritional screening tool in elderly people is MNA (2,
8). To facilitate data collection, we used MNA short form,
which was based on the former tool, and validated in
2009 (10). According to the score, population is divided
in 3 groups: well nourished ((≥12), at risk of malnutrition
(8-11), and malnourished ((≤7)
The objective of the study is to confirm the importance
of nutritional status in hospitalized patients as an
independent prognostic factor, having previously
adjusted for confounders (Charlson comorbidity index).

It is widely described that there is a direct relationship
between malnutrition and life expectance in elderly
people (1). In fact, in Europe one out of three elderly
patients who is admitted to the hospital shows
malnutrition (2-4). This leads to longer hospital stays,
higher number of hospital admissions and functional
cognitive impairment (5, 6).
European Society for Clinical Nutrition and
Metabolism (ESPEN) has defined malnutrition as a
complex interaction between consequences of and
underlying disease and its metabolic disturbance, and
reduction of availability of nutrients (reduction of food
intake and/or its absorption and/or increased losses) or a
combination of them (7).
A review article published in 2012 about nutritional
screening in hospitalized patients concluded that
malnutrition was associated with increased mortality
(8), although it is still unclear if this association is

Methods
Study design and participants
Cohort of hospitalized patients in Jove Hospital
between December 2013 and January 2014, who were
placed under observation until September 2015 (21
months) (n=144). Nutritional status (based on MNA
short form) and epidemiological and clinical data were
determined.
Jove Hospital is located in Gijón, Asturias, and
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Statistical analysis

is provided with 261 beds, mostly distributed in the
departments of Internal Medicine, General Surgery,
Gynecology and Orthopedics.
The study was approved by the ethics committee of the
hospital. Informed consent was obtained from the patient
prior to testing.

The main objective of this study was to examine the
association between nutritional status according to
MNA (malnourished, at risk of malnutrition and wellnourished) and survival during follow up. Time to death
was calculated from the date MNA was done and the
time of death.
Regarding descriptive statistics, data from categorical
variables have been shown as frequencies and
percentages (%), while discrete and quantitative variables
have been shown as arithmetical medias and standard
deviations.
Differences between the three groups were analyzed
in Pearson test for categorical variables, Kruskal-Wallis
for quantitative discrete variables and ANOVA for
continuous quantitative variables.
The hazard ratio for median overall survival was
calculated using the Cox regression model. Nutritional
status was included as a categorical variable with 3 levels:
well-nourished, at risk of malnutrition and malnourished.
As confounding factors, age and Charlson comorbidity
index (ChCI) were included.
ChCI comprises 17
comorbidity categories obtained through anamnesis
and/or the patient’s medical history. Each category
was assigned a score based on 1-year mortality risk.
Patient’s score was the result of the sum of comorbidities
contemplated in ChCI.
Cox regression model was conducted in two steps.
First step was comprised of nutritional status and
possible confounders (age, ChCI, sex, BMI). Age and
BMI were considered quantitative continuous variables;
ChCI and sex, quantitative discrete. Thus, statistically
significant variables (age and ChCI) were included in
second step, using a multivariable logistic statistical
model. Data were analyzed by IBM SPSS Statistics v
21.0®.

Data collection
The initial phase of the project (December 2013-January
2014) collected baseline nutritional status during
hospitalization determined by MNA short form (table
1). This tool consist of 6 items and classifies patients
in 3 categories depending on nutritional status: 0-7
malnutrition, 8-11 at risk of malnutrition, and 12-14
well-nourished. In order to analyze the relationship
between nutritional status and mortality, digital medical
history was consulted (Selene®), according to our
hospital protocol. During hospital stay, we collected
data about comorbidities associated to the cause of
hospitalization according to CIE-10 classification, as well
as anthropometrical characteristics like weight, height or
body mass index (BMI). The second phase of the study
took place in September 2016, when cohort’s vital state
was determined (through direct visualization in Selene®).
We also searched for the number of hospital readmissions
and emergency visits.
Table 1
Nutritional Screening Tool: MNA Short Form,
performed in this study
NUTRITIONAL SCREENING TOOL: MNA SHORT FORM

A. Has food intake declined over 0 = Severe decrease in food intake
the past three months due to loss of 1 = Moderate decrease in food intake
appetite, digestive problems, chewing 2 = No decrease in food intake
or swallowing difficulties?

B. Involuntary weight loss during the 0 = Weight loss greater than 3 kg (6.6
last 3 months?
pounds)
1 = Does not know
2 = Weight loss between 1 and 3 kg
(2.2 and 6.6 pounds)
3 = No weight loss
C. Mobility?

Results
Patient’s characteristics
144 patients were first evaluated. Average age was
67.8±2.9 years, with female predominance (54.1%).
Patients hospitalized in Short Stay Unit were excluded.
Table 1 shows baseline characteristics related to
previous nutritional status. According to basal MNA,
59 (40.97%) were well nourished, 55 (38.19%) were at
risk of malnutrition and 30 (20.83%) were malnourished.
Malnourished patients were statistically older, with lower
body mass and Barthel Indexes, and higher comorbidity
index according to Charlson Classification.
Re-evaluation of our population showed greater
number of readmissions in the group of patients with
MNASF lower than 7, not statistically significant.
Malnourished patients showed longer hospital stays
(including subsequent admissions). Due to small sample
size, this differences did not reach statistical significance
(Table 2).

0 = Bed or chair bound
1 = Able to get out of bed/chair, but
does not go out
2 = Goes out

D . H a s t h e p a t i e n t s u f f e r e d 0 = Yes
psychological stress or acute disease in 1 = No
the past three months?
E. Neuropsychological problems?

0 = Severe dementia or depression
1 = Mild dementia
2 = No psychological problems

F. Body mass index (BMI)? (weight in 0 = BMI less than 19
kg / height in m2)
1 = BMI 19 to less than 21
2 = BMI 21 to less than 23
3 = BMI 23 or greater

Screning Score: maximum 14 points 12-14 points: Normal nutritional status
8-11 points: At risk of malnutrition; 0-7 points: Malnourished
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Table 2
Baseline clinical and anthropometrical characteristics during follow-up
Well-nourished (n=59)

At risk of malnutrition (n=55)

Malnourished (n=30)

P value

Age (years) media ±SD

61.68±17.77

72.36±15.16

74.27±17.09

<0.001

Women n %

17 (56.7)

29 (52.7)

36 (61.02)

0.68

BMI (kg/m2) media±SD

30.02 ±4.89

28.7 ±5.67

23.28 ±3.8

<0.001

Social situation

0.34

Married

32 (54.2)

26 (47.3)

12 (40)

Single/divorced (men)

9 (15.3)

7 (12.3)

3 (10)

Widow

9 (15.3)

16 (29)

11 (36.7)

Widower

2 (3.4)

4 (7.3)

1 (3.3)

Single/divorced (women)

9 (15.2)

0

2 (6.6)

Barthel (media ± SD)

85.91 ±26.6

77.05 ±27.71

51.46 ±7.32

<0.001

Charlson Comorbidity Index

3,16 ± 2,3

5,36 ± 2,76

5,95 ± 2,73

<0.001

3.4 ±0.61

3.11 ±0.62

2.85 ±0.6

0.03

0.75 ±1.17

1.29±2.9

1.33±2.3

0.33

Media±SD

0.66±1.2

0.71±1.4

0.6±1.13

0.9

Total hospital stays (media ±SD)

12.08±10.33

11.33±9.21

17.29±20.66

0,17

Albumin (g/dL)
Media ±SD
Number of readmissions
Media ±SD
Emergency visits

was calculated using the univariate Cox regression
model. For people at risk of malnutrition, it was 2.47
(0.91-6.76) (p 0.077); malnourished, 6.44 (2.34-17.72),
compared to well-nourished patients (reference group).
After adjusting for confounders (age and ChCI) in a
multivariate Cox regression model, HR (95% CI) for allcause mortality was significantly higher in malnourished
group: 3.44 (1.27-9.31: p 0.015), compared to reference
group. These data are shown on Figure 1.

Figure 1
Survival curve determined by nutritional status adjusted
for confounders

Discussion
From a physical point of view, malnutrition can result
in loss of muscle and fat mass, reduction of respiratory
musculature and cardiac function, and organ atrophy (1113). 15% of unintended weight loss can result in reduction
of muscle and respiratory strength, while a 23% loss is
associated with a 70% decrease of physical abilities, 30%
decrease of muscle mass and 30% increase in depression
incidence (14).
From a psychological point of view, malnutrition is
associated with asthenia and apathy, which leads to a
delay in the disease recovery and further exacerbates
anorexia and increases time for convalescence (13).
It is widely described that malnutrition is associated
with an increase of hospital stay (15, 16). As stated in an
US study about hospitalized patients for a minimum of
7 days with the aim to studying the negative impact of

Survival analysis
Follow-up period was 21 months. Over that time,
45 patients died (31.25%). Survival rate was different
depending on nutritional status. For well-nourished
people, it was 78%; malnourished, 60%, and at risk of
malnutrition, 62% (p<0.001).
The hazard ratio (HR) (95% CI) for all-cause mortality
17
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hospital stay in nutritional status. Results showed that
patients who were malnourished at the time of admission
and those who experienced deterioration in their
nutritional status had longer hospital stays (an average
of 4 extra days) than patients who were well nourished
at the time of admission and discharge (17). Similarly, an
Australian study found statistically significant differences
between hospital stays of malnourished and wellnourished patients (5 days extra) (18).
PREDyCES® (19) study was developed in 2011 and
included 1,576 patients attended at 31 health centers in
the Spanish National Health System. According to this
study, 23.7% of patients showed malnutrition at the time
of hospital admission (using NRS-2002 screening tool).
This percentage is similar to that found in our study,
which also shows longer hospital stay in malnourished
patients.
Therefore, we can interpret that, as in this metacentric
study, expenditure per patient is increased according to
nutritional status.
Despite evidence indicates that nutritionallycompromised patients suffer from more complications
during hospital stay, it is difficult to isolate the influence
of confounders and demonstrate that malnutrition on
its own is related to increase of mortality. The fact that
numerous international studies, in a wide variety of
groups of patients and areas, describe similar findings,
reinforces the idea that malnutrition consists in a decrease
in survival. Thus, health authorities must concern
population nutritional status.
According to our data, we can finally state that
nutritional status acts as an independent risk factor for
mortality (having previously adjusted by comorbidities
and age).
Main weakness of this study is sample size, as hospital
characteristics did not allow larger sample size. In fact,
we were successful in knowing data of 80% inpatients in
that moment (261 beds).
Malnutrition prevalence resulted in 20% of inpatients
analyzed. There are multiple causes of malnutrition at
hospital, those regarding hospitalization, disease itself,
lack of dietitians or a Hospital Nutrition Unit, as occurs in
our case (20).
There are several studies published about the
relationship between malnutrition and mortality, most
them being made without Logistical regression (5, 21-23),
and only reporting hospital mortality, but two studies,
the one published by Söderström et al (23) in 2014, which
directly relates malnutrition in 1,767 patients aged 65
or over, and increase of 50-month mortality (HR 3.71
(2.28-6.04)); and other retrospective Australian study
of 476 patients which found a HR for malnourished
group of 3.4 (1.07-10.87), having previously adjusted for
comorbidities at the time of admission (24). Moreover, a
small Scandinavian study with prospective data analyzed
3 categories in MNA to predict malnutrition in 101
hospital inpatients aged 65 or more. After adjusting for
age, sex and Charlson Comorbidity Index, they did not

find any association between malnutrition and mortality
after one year follow-up (25).

Conclusion
Our results show that performing nutritional screening
at the time of hospital admission is a useful tool to
determine the probability of having complications and
poor outcome in a short period of time.
According to our data, MNA short form can be
considered as a valid test to differentiate which patients
are well-nourished from malnourished. There is no big
difference between being at risk of malnutrition and
malnourished regarding mortality.
We believe that we must encourage health authorities
to worry more about this fact, by improving the access to
nutritional screening tools in every hospital in order to
provide the best patient care and decrease further costs.
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