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Abstract: Objectives: The aim of the study was to investigate whether nutritional status as measured by the
Mini Nutritional Assessment Short-Form (MNA-SF) predicts level of care of the discharge destination after
post-acute care in a nursing home. Design: Cohort study. Serting: Post-acute intermediate care nursing home,
19-bed unit with increased multidisciplinary staff. Participants: Patients =70 years in post-acute care (N=900)
following an acute admission to the hospital. Measurements: The predictive value of nutritional status, as
measured by the MNA-SF, on discharge destination was analysed by means of a multinomial logistic regression
model with the MNA-SF as the independent variable, discharge destination as the dependent variable and
age and living situation as co-variates. The participants were grouped into three categories according to their
discharge destination: home, other institution or readmitted to the hospital. Results: A higher score on the MNA-
SF significantly predicted a reduced risk of discharge to institution (adjusted OR=0.90 (95% CI1=0.84;0.97),
p=0.003). Conclusion: Nutritional status, as measured by the MNA-SF, predicted discharge destination from an
intermediate care nursing home following acute hospitalisation. The findings underscore the value of nutritional
assessment as part of overall clinical assessment and care planning prior to discharge. The findings may also
imply that interventions to improve nutritional status could increase patients’ ability to return home, as opposed

to further institutionalisation, after hospitalisation.
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Introduction

Poor nutritional status is common in elderly patients. In a
pooled analysis with combined data on nutritional status in
elderly women and men, the overall prevalence of malnutrition
was 23%. Forty-six percent of the patients were categorised
as being at risk of malnutrition (1). However, despite the
high prevalence, malnutrition in geriatric patients is rarely
recognised (2). Malnutrition is characterised by weight loss,
loss of muscle mass and lack of energy. The deterioration
of nutritional status has been associated with decreased
independence in activities of daily living (ADL) and mobility in
geriatric patients (3) and increased mortality after hip fracture
surgery (4). Further, earlier studies have shown that nutritional
status declines during hospital stay (5) and that malnutrition in
elderly hospital patients increases the risk of death, prolonged
hospital stay and results in discharge to a higher level of care
(6).

Intermediate care in post-acute settings aims at increasing
the independence of patients with the potential for
rehabilitation. Currently, there is need for knowledge about
the predictive value of various clinical characteristics for the
level of health care needed by elderly patients after discharge.
From the perspective of the clinician responsible for this patient
group, knowledge about predictors for discharge destination
is useful, as it helps in individualising treatment and level of
care after discharge to meet the patients’ individual needs.
From a health care service perspective, knowledge about
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the predictors for health care service use forms the basis for
improved planning and monitoring of health services. Further,
knowledge about the predictors of discharge destination is
important as health care costs vary as a function of the level
of care after discharge. Nutritional status may be one such
factor that predicts the need for health care. However, studies
exploring the question of whether, or to what extent, nutritional
status predicts discharge destination are difficult to find.

A few previous studies have examined whether nutritional
status predicts discharge destination. These studies found that
poor nutritional status predicts discharge to a higher level of
care (6) and long-term care (7). Furthermore, good nutritional
status predicts patients returning home (8). Van Nes and
colleagues found that patients with poor nutritional status,
as identified by the Mini Nutritional Assessment (MNA),
had a higher rate of discharge to nursing homes compared
to well-nourished patients (9). Although these studies all
support the predictive value of nutritional status for discharge
destination, they may be criticised for having low sample sizes,
low participation rates or for being performed on convenience
samples. A systematic literature review of factors affecting
outcomes in older medical patients identified only two reports
investigating the predictive value of nutritional status, neither
of which utilised discharge destination as an outcome measure
(10).

As poor nutritional status is common in the elderly and
affects health outcomes negatively, there are arguments
supporting the relevance of nutritional screening in this group.
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However, screening has to be practical and resource efficient
to be performed in a clinical setting. Hence, gaining more
knowledge about the predictive value of shorter, available
screening tools that are practical to use in clinical settings
is important. Studies investigating the predictive value of
nutritional screening tools for discharge destination have
reported conflicting results. A systematic review including
seven studies with move to higher level care as an outcome
measure found that only four showed associations with
nutritional screening scores (11). One investigation utilised the
six-item MNA-SF in a study of predictive factors for patients
discharged after a post-acute care programme. This study
suggested that patients with higher baseline MNA-SF scores,
i.e. patients with better nutritional status, were more likely to
return home than move to long-term care (8). In contrast, a
study of several nutritional screening tools found no significant
association between MNA-SF scores and discharge to a higher
level of care (12). The contrasting findings underline the need
to investigate the question of whether the MNA-SF has the
ability to predict the risk of institutionalisation in a cohort that
has a large sample size and low attrition rate.

The objective of the current study was to investigate whether
nutritional status, as measured by the MNA-SF, predicts the
level of care of the discharge destination after post-acute care
in a nursing home. We hypothesised that lower MNA-SF
scores predict a higher level of care of the discharge destination
after post-acute care in an intermediate nursing home. To the
authors’ knowledge, this is the first study to investigate the
predictive value of the MNA-SF for discharge destination in a
large group of patients after stay in a post-acute nursing home.

Materials and methods

Study design

The study was a cohort study of elderly patients transferred
to an intermediate care nursing home after acute hospital
admission. The patients were followed for a mean of 14 days
after transfer from the general hospital to the intermediate care
nursing home.

Setting and subjects

Data were collected from patients = 70 years of age at the
Storetveit nursing home unit for intermediate care in Bergen,
Norway, from 2011 to 2014. The nursing home is owned
by the municipality of Bergen and has a catchment area of
approximately 250,000 citizens. The intermediate care unit (IC
unit) is a 19-bed unit with multidisciplinary staff that provides
post-acute care to elderly patients discharged from the two
public hospitals in Bergen. The two public hospitals deliver
specialised health services to 22 municipalities in Western
Norway, covering approximately 435,000 citizens. The hospital
doctors responsible for the patient prior to admission to the IC
unit expect that the patient will be able to return home within
two weeks of treatment in the IC unit.

Out of the 1,085 community living patients admitted to the
IC unit for intermediate care after acute hospitalisation, 959
were included in the present study. Of these, 900 (mean age 84
years) who had valid MNA-SF scores and information about
their discharge destination were included in the valid analysis
file (Figure 1).

Figure 1
Flowchart showing overall inclusion of patients in the study

Included Excluded

Community living patients
admitted for nursing home
intermediate care after acute
hospitalisation
n=1,085

112 not asked to sign written
consent
5 chose to not participate
- 4 had acute delirium
) 4 3 had language problems
Included patients in 2 were admitted twice
intermediate care unit
n=959

49 missing scores on MNA-SF
1 died
Y 1 died and missing MNA-SF
Valid information on MNA-SF
and discharge destination
n=908

> 8 discharged to rehabilitation
excluded due to insufficient group
size

Valid information on MNA-SF
and discharge destination and
sufficient group size
n=900

All patients admitted to Storetveit intermediate care unit
were defined as eligible for inclusion. The inclusion criteria
were as follows: Patient = 70 years of age that was home-
dwelling in the municipality of Bergen. The patients were
respiratorily and circulatorily stable and with no major
cognitive impairment or delirium, as judged by a clinical
assessment by the hospital doctor before admission to
Storetveit.

Data collection

The patients were asked to participate in the study by the
doctor who admitted them to the IC unit. Demographic and
baseline clinical characteristics of the patients were obtained
from hospital records. During the stay in the IC unit, the
Comprehensive Geriatric Assessment (CGA) was performed on
all the patients during the first week, including an assessment of
their activities of daily living (ADL-functioning) and functional
status using the Barthel Index (13). Cognitive impairment was
assessed with the Mini Mental State Examination (MMSE)
(14), and depressive symptoms were assessed with the Geriatric
Depression Scale (GDS) (15). Nutritional assessment was done
using the Norwegian version of the six-item validated MNA-SF
(16, 17). Discharge destination was defined by three categories:
whether the patient was discharged to home, an institution or
readmitted to the hospital.
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Table 1

Descriptive statistics of valid sample (n=900)

Variable Mean (SD) Range
Age (years) 84 (6.2) 70-102
MNA-SF 9.52.7) 2-14
BMI 232 (4.8) 11.0-52.8
Hb 123 (1.7) 7.6-19.0
Barthel Index at admission 73 (18) 10-100
Barthel Index at discharge 82 (15) 15-100
Length of stay in intermediate nursing home 13.6 (3.6) 3-34
Mini-Mental State Examination (MMSE) 25(4.0) 8-30
Geriatric Depression Scale (GDS) 8(6.0) 0-29
Variable N %o
Gender Female: 623 69
Male: 281 31

Living situation Alone: 613 68
With someone: 244 27

Missing information: 43 5

Primary diagnosis Infection: 224 25
Fracture/orthopedic injury/fall: 321 36

Cerebral: 65 7

Hearth condition: 110 12

COPD: 45 5

Medication: 18 2

Cancer: 8 09

Acute loss of function: 12 1.3

Gastrointestinal disease: 14 1.6

Malnutrition: 10 1.1

Other: 73 8

Multimorbidity <5 diagnoses: 326 38
=5 diagnoses: 528 62

Polypharmacy <5 medications: 176 20
=5 medications: 714 80

Discharge destination after post-acute care in intermediate nursing home Home: 751 83
Institution: 125 14

Readmitted to hospital: 24 2.7

MNA-SF=Mini Nutritional Assessment-Short Form (0-14), BMI=Body Mass Index, Hb=Hemoglobin, BI=Barthel index (0-100), MMSE=Mini-Mental State Examination (0-30),
GDS=Geriatric depression scale (0-30). COPD=Chronic Obstructive Pulmonary Disease.

Sampling process the group size (n=8) was too small for statistical analyses. Thus,
An overview of patient inclusion in the study is shown in analyses were performed on a valid sample of 900 patients,
Figure 1. A total of 964 patients met the criteria for inclusion. which represented 83% of the patients admitted to the IC unit
Of the 959 patients who agreed to participate, 49 with missing and 93% of the patients invited to participate. For further details
MNA-SF-scores and 2 who died were excluded from the on the setting and subjects, see Abrahamsen (2015) (18).
analysis sample. Furthermore, 8 patients were discharged for
further rehabilitation, and these patients were excluded since
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Table 2
Results from crude and adjusted multinomial logistic regression model with MNA-SF as independent and discharge status
(hospital, other institution or home) as dependent variable (N=900)

Discharge to® p-value Odds ratio (OR) 95% Confidence Interval (CI)
Lower bound  Upper bound
Crude model
Discharge to institution MNA-SF 0.004 0.90* 0.84 0.97
Readmission to hospital MNA-SF 0.577 0.96 0.82 1.11
Fully adjusted model
Discharge to institution MNA-SF 0.003 0.90* 0.84 0.97
Age 0.038 1.03* 1.00 1.07
Living alone 0.604 1.13 0.72 1.77
Living situation missing 0.268 0.50 0.14 1.72
Readmission to hospital MNA-SF 0.614 0.96 0.83 1.12
Age 0.784 1.01 0.94 1.08
Living alone 0.622 0.80 0.33 1.95
Living situation missing 0.00 0.00 0.00

a. The reference category is: Discharge to home; *significant at p-level<0.05.

Ethical considerations

Ethical approval was obtained from the Western Norway
Regional Committee for Medical and Health Research Ethics
(ref. no 2011/1893). The patients provided written informed
consent before entering the study.

Statistics

A multinomial logistic regression model with MNA-SF
as the independent variable and discharge destination as the
dependent variable was employed. Age and living situation
were entered as co-variates into the model, as these could
confound the relationship between nutritional status and
discharge destination. Odds ratios with 95% confidence
intervals (CI) were estimated in the model, and discharge to
home was entered as the reference category. Tests were two-
tailed with a p-value of 0.05. Statistical analysis was conducted
using IBM SPSS Statistics 22 (Armonk, NY: IBM Corp.).

Results

Patient characteristics

The patient characteristics can be seen in Table 1. The mean
age was 84 years (standard deviation (SD) 6.2, range 70-102),
and the mean MNA-SF score was 9.5 (SD 2.7, range 2-14).
Fracture/orthopaedic injury/fall were the most common causes
of hospital stay (36% of patients). Eighty-three per cent of
patients were discharged to their homes, while fourteen per cent
were transferred to another institution and three per cent were
readmitted to the hospital.

The predictive value of the MNA-SF for discharge
destination

In the crude multinomial logistic regression model with the
MNA-SF as the predictor variable and discharge destination
(home/institution/readmission) as the outcome variable,
higher MNA-SF scores were significantly associated with a
decreased risk of being discharged to an institution compared
to home (odds ratio (OR)=0.90 (95% CI=0.84;0.97), p=0.004)
(see Table 2). In the fully adjusted model, higher MNA-SF
scores significantly predicted a reduced risk of discharge to an
institution (OR=0.90 (95% CI=0.84;0.97), p=0.003). The OR
of being readmitted to the hospital versus home was 0.96 (95%
CI=0.83;1.12) in the fully adjusted model. However, the OR
for readmission was not significant in either the crude or fully
adjusted model (all p>0.05).

Discussion

The present study aimed to investigate the predictive value
of nutritional status, as measured by the MNA-SF, on discharge
destination for a cohort of elderly patients who stayed in an
intermediate post-acute care nursing home after treatment at
a general hospital. The patients with better nutritional status,
i.e. higher scores on the MNA-SF, had a lower risk of being
discharged to an institution compared to home. This finding
supports the findings of Van Nes et al. (9) and Rasheed et al.
(7), who found a higher rate of discharge to nursing homes and
long term care, respectively, in elderly hospitalised patients
with poor nutritional status compared to patients with normal
nutritional status. The findings are also in accordance with
those of Charlton et al. (6), who showed that malnutrition in
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subacute patients was associated with discharge to a higher
level of care. In contrast, one investigation of factors predicting
outcomes failed to identify nutritional status as a predictor
for institutionalisation (19). Although Alarcon et al. indicated
that they used the CGA, they did not report details regarding
their negative findings, thus precluding any discussion of these
contrasting finding. Dent et al. investigated the association
of different nutritional screening tools (NSTs) with hospital
discharge outcomes. In their study MNA-SF scores did not
predict patients” moving to a higher level of care after hospital
discharge, nor did other NSTs (12). The discrepancy between
our findings and those of Dent et al. (12) may be explained by
different settings and patient groups. The participants in the
current study were receiving intermediate care after hospital
discharge, i.e. they were considered to have rehabilitation
potential and did not have major cognitive impairments,
whereas Dent et al. studied in-patients in a higher specialised
geriatric unit in a hospital setting including patients with
dementia. Slattery and colleagues (20) also failed to find a
significant relationship between nutritional status and level of
care after discharge from a rehabilitation unit, but the results in
their study were inconclusive due to the small sizes of the sub-
groups.

The existing literature has shown that assessment tools that
are far more comprehensive than the short MNA-SF version
used in the present study predict level of care after discharge
(6,7,9). The finding that the six-item version of the MNA-SF
instrument predicted discharge destination in our study supports
the validity and predictive power of this short instrument
version. As the acceptability of the six-item MNA-SF version
is far higher in clinical settings than that of more extensive
instruments assessing nutritional status, we argue that the six-
item MNA-SF should be used in such settings. Challenges
related to the acceptability and feasibility of longer instruments
may be the reason why only 24% of the participants completed
the full 18-item version of the MNA in the study by Van Nes
et al. (9). The present study thus indicates that the MNA-SF
could be used as a screening tool in elderly patients admitted to
post-acute care to identify those in need of nutritional support
and in the planning of care for older patients. Furthermore,
the increased accuracy of nutritional support could lower
the number of patients discharged to further stays in nursing
homes. The identification of nutritional risk and malnutrition
is crucial for early nutritional interventions, which in turn may
improve both functional and nutritional status (21) and decrease
mortality (22).

Contrary to expectations, patients living alone did not have
a significantly higher risk of institutionalization compared to
patients living with someone. This might be due to differences
prior to hospitalization, as elderly persons living alone may
have a generally better functional level.

The strengths of the current study include the large sample
size and the high participation rate, which increases the
generalisability of findings. We argue that the findings are

transferable to patients treated in intermediate care units, and
possibly also to elderly patients in specialised hospital settings.
Further, the thorough assessment of nutritional status, clinical
status and relevant domains of functioning represent strengths
of the study.

In our study, only 5% of the participants had missing data
on the MNA-SF. Participants with missing MNA-SF scores
may have had poorer functioning or more severe pathology
than the participants with completed MNA-SF scores. We
argue, however, that the level of missing values (5% of the 959
patients that met the inclusion criteria) in such a large sample
will have a low impact on the results produced.

A possible limitation of this study is the lack of information
on the participants’ educational level. However, very few
members of the generation studied completed more than the
seven years of schooling that were compulsory at the time they
grew up.

The effect of nutritional status on discharge destination
demonstrated in the present study may be mediated by the
patients’ level of functioning. However, a recent study found
that MNA-SF was less associated with functional level than
the full MNA, as the short form has fewer items regarding
functional level and independence (23). Still, while being
aware of the fact that the effect of malnutrition on discharge
destination may be shared with the effect of the patients’
functional level, we argue that the present study supports the
MNA-SF as a useful predictor for discharge.

A low sample size in one of the outcome category groups,
readmission to hospital (n=24), imposed a risk of type II error
(i.e. false negative finding due to small group size) in this
analysis. Therefore, the finding of no statistically significant
association of nutritional status with readmissions should be
interpreted with caution. Consequently, the association between
nutritional status and readmission rates needs to be further
investigated in future studies with larger group sizes. There
are some previous reports showing that the rates of hospital
readmission were not associated with MNA/MNA-SF scores (6,
19, 20).

Conclusion

The early identification of predictive factors for
institutionalisation may help health care providers, patients and
families to plan care and facilitate the appropriate use of health
care services. The current study supports previous findings
regarding the predictive value of nutritional status for discharge
destination, as it shows that the clinically applicable six-item
MNA-SF predicts the risk of subsequent institutionalisation
after post-acute care. The findings underscore the importance
of nutritional assessment in intermediate care nursing home
residents. They may also imply that interventions to improve
nutritional status could increase patients’ ability to return home,
as opposed to further institutionalisation, after hospitalisation.
Future research should aim at identifying nutritional
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interventions targeting the ability to return home following
post-acute care.
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