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Abstract

Previous studies have reported a close relationship between nutritional and functional domains, but evidence in long-term care residents is

still limited. We evaluated the relationship between nutritional risk and functional status and the association of these two domains with

mortality in newly institutionalised elderly. In the present multi-centric prospective cohort study, involving 346 long-term care resident

elderly, nutritional risk and functional status were determined upon admission by the Geriatric Nutritional Risk Index (GNRI) and the

Barthel Index (BI), respectively. The prevalence of high (GNRI ,92) and low (GNRI 92–98) nutritional risk were 36·1 and 30·6 %, respect-

ively. At multivariable linear regression, functional status was independently associated with age (P¼0·045), arm muscle area (P¼0·048),

the number of co-morbidities (P¼0·027) and mainly with the GNRI (P,0·001). During a median follow-up of 4·7 years (25th–75th per-

centile 3·7–6·2), 230 (66·5 %) subjects died. In the risk analysis, based on the variables collected at baseline, both high (hazard ratio (HR)

1·86, 95 % CI 1·32, 2·63; P,0·001) and low nutritional risk (HR 1·52, 95 % CI 1·08, 2·14; P¼0·016) were associated with all-cause mortality.

Participants at high nutritional risk (GNRI ,92) also showed an increased rate of cardiovascular mortality (HR 1·93, 95 % CI 1·28, 2·91;

P,0·001). No association with outcome was found for the BI. Upon admission, nutritional risk was an independent predictor of functional

status and mortality in institutionalised elderly. Present data support the concept that the nutritional domain is more relevant than

functional status to the outcome of newly institutionalised elderly.
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The loss of functional status and the related high level of

dependence is the main cause of admission to long-term

care services(1). Disability may be intrinsic to age, but more

frequently reflects other diseases. This is likely to be due to

the presence of sarcopenia, which, in turn, has been shown

as an independent predictor of outcome(1,2). Malnutrition is

a prominent feature of elderly patients admitted to long-term

care facilities(3–5). It is associated with adverse outcomes(3–6),

and previous studies have found a relationship with functional

status(5,7–9). However, the evidence collected in institutions

where patients are characterised by the highest levels of

dependence is still limited. Moreover, there is no information

on the relationship between nutritional risk and functional

status. Nutritional screening is currently recommended in

any healthcare setting(3,4,10). However, nutritional screening

tools do not provide the same information. There is still

confusion between an index of nutritional status and that of

nutritional risk. The latter takes into account nutritional

status-related complications, and it is worthy of mention that

a tool’s validity should be more consistently discussed in
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view of the association with outcome. The Geriatric

Nutritional Risk Index (GNRI) was proposed to clinicians in

2005 for predicting the risk of nutrition-related complications

in a geriatric rehabilitation care setting(11,12), but several

studies have supported its use in institutions. The GNRI has

been strongly associated with short- and long-term outcomes

in this setting and in respect of this, it appears to perform

better than the recommended Mini Nutritional Assessment,

particularly in newly institutionalised elderly(5,11,13). It has

also been associated with the loss of muscle function(14,15)

assessed by handgrip strength evaluation. However, the

handgrip strength assessment as a surrogate for functional

status requires the participation of the patient, which may be

frequently unavailable in a long-term care setting. In the pre-

sent study, we investigated the association between the GNRI

and functional status, as assessed by the Barthel Index (BI) of

basic activities of daily living, and the relationship of these two

domains with mortality in newly institutionalised elderly.

Materials and methods

Study design

The present study is part of a larger multi-centric prospective

cohort study conducted in four long-term care facilities in the

provinces of Como (n 1), Pavia (n 1) and Trento (n 2). Base-

line data collection began in May 2002 and ended in May

2007. The recruitment procedure was performed as follows:

every year, for 2 weeks, all the subjects newly admitted to

the facilities, aged .65 years and agreeing to participate

were assessed for eligibility. Principal exclusion criteria were

terminal illness, as assessed by the responsible physician,

and a diagnosis of cancer at the time of recruitment(6).

The study was performed in adherence to the principles of

the Declaration of Helsinki and the protocol was approved by

the local Institutional Ethics Committee. Written informed con-

sent was obtained for every patient.

Nutritional assessment

Information was collected within 72 h after admission on the

following: body weight; 3-month history of unintentional

weight loss (percentage of usual body weight on a continuous

scale); height or knee height (for appropriate estimation)(16,17);

BMI; arm muscle area (derived from the mid-arm circumference

and triceps skinfold thickness)(18). Fasting venous blood

samples were assessed for the evaluation of Hb, total lympho-

cyte count, serum albumin, transthyretin, transferrin, total

cholesterol and uric acid. Thereafter, nutritional risk was

graded by the GNRI tool. The score was initially derived from

the following formula:

GNRI ¼ ð1:489 £ albumin ðg=lÞÞ þ ð41:7

£ weight=ideal body weightÞ:

In this equation, the ideal body weight is calculated from

height (either measured or estimated)(17) according to the

Lorentz formula and the weight:ideal body weight ratio is

set to 1 when the patient’s body weight exceeds the ideal

body weight(12).

Then, patients were categorised as follows: at high risk,

GNRI ,92; at low risk, GNRI 92–98; at no risk, GNRI

.98(5,16). As was made previously, in the present study, we

avoided distinguishing the ‘severe risk’ group (GNRI ,82)

from the ‘moderate risk’ one (GNRI 82–92) because it was

found that there is no additional advantage in distinguishing

these two categories(8). As the GNRI was designed and vali-

dated in 2005(12), nutritional risk was retrospectively derived

for those patients included before 2005 and prospectively

calculated for those entered after its introduction.

Functional status

Functional status and disability were scored by local trained

nurses using the BI, a tool based on questions covering all

the aspects of self-care independence in daily living activities

(transfer, walking, stairs, toilet use, dressing, feeding, bladder,

bowel, grooming and bathing). A total score of 100 points

indicates complete self-sufficiency, while a score of zero

point means completely dependent(1,19). Given the low

median level of functional status and the skewed distribution

of data in the present study, participants were categorised into

population-specific tertiles (cut-points: 5 and 25) rather than

into normal BI score tertiles.

Covariates

The following information was systematically collected: age;

sex; admission diagnosis; all co-morbidities. Diagnoses

were coded according to the International Classification of

Diseases, 10th Revision. The selection of main admission diag-

nosis groups to be considered in descriptive and survival ana-

lyses was based on the literature review and previous

association with nutritional status and/or survival. Data were

primarily retrieved from medical records (reported diagnosis)

and, in some cases, ascertained through the patient’s interview

and physical examination. Particularly, hypertension was

assessed by the measurement in triplicate of systolic and dias-

tolic blood pressure according to standard procedures, while

diabetes was defined by a fasting blood glucose $1260 mg/l

on two different measurements(20,21). The use of pertinent

pharmacological therapy was also taken into account for the

assessment of co-morbidities. Finally, data on the use of oral

nutritional supplements (sip-feeding) during the stay were

also retrieved(6).

Outcome

Vital status and cause of death were ascertained by active

follow-up (Como and Pavia) or by means of record linkage

with centralised provincial registry (Trento). Accordingly,

events were classified as being due to cardiovascular, res-

piratory, neoplasms or other/not reported causes by the

International Classification of Diseases, 10th Revision.
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Statistical analyses

Data are presented as means and standard deviations, medians

and interquartile ranges (25th–75th percentile) or counts

and percentages when appropriate. One-way ANOVA or

Kruskal–Wallis test analysis (continuous variables according

to a normal and non-normal distribution, respectively) or

the x 2 test (categorical variables) were used for the compari-

son of more than two groups. The independent correlates

of functional status were investigated by means of multi-

variable linear regression analysis. In this model, given the

non-normal distribution of data, the BI was entered as a

continuous variable on a logarithmic scale. Accordingly, data

are reported as b-coefficients with their standard errors.

Risk factors for mortality were assessed with the Cox

proportional hazards regression model and associations are

presented as hazard ratios (HR) and 95 % CI. The selection

of covariates to be included in the models was initially

based on the literature review and previous findings in our

study population(6,11,22). With respect to co-morbidities, the

sum of all those recorded was used in the analyses. However,

in the original cohort(6), diabetes was independently associ-

ated with mortality. Accordingly, it has not been included in

the total count but has been investigated as an independent

predictor of outcome.

In all multivariable analyses, only non-collinear variables

(checked by Pearson’s statistics) with a P,0·20 by univariate

analysis were included(23).

Statistical analyses were performed using MEDCALCw for

Windows version 11.3.0.0 (MedCalc Software) with statistical

significance set to a two-tailed P value of ,0·05.

Results

From the original cohort (n 533) assessed during the

recruitment phases, 346 patients were included in the present

analysis (n 14, lost to follow-up; n 173, incomplete data on the

BI). The distribution and the features of the study sample

according to risk categories by the GNRI and tertiles of the

BI are presented in Table 1. The lack of data on the BI

was due to the fact that, in the initial stages of the study,

two centres did not collect information on functional status.

However, at the group level, features were substantially

similar to those of the original cohort in terms of age, sex,

anthropometry, biochemistry and the prevalence of main

admission diagnoses(6). The population characteristics were

also similar among the recruiting centres.

During a median follow-up of 4·7 years (25th–75th percen-

tile 3·7–6·2), 230 (66·5 %) subjects died. The median survival

time was significantly reduced in patients at nutritional risk:

GNRI ,92, 17·7 months (25th–75th percentile 9·4–30·1);

GNRI 92–98, 28·8 months (25th–75th percentile 15·4–30·2);

GNRI .98, 30·8 months (25th–75th percentile 14·2–43·0)

(P for trend ,0·001; high-risk group significantly different

from the others by the post hoc comparison). The survival

time was also longer in the case of higher functional status:

BI tertile I, 20·5 months (25th–75th percentile 9·3–31·1);

BI tertile II, 24·6 months (25th–75th percentile 13·9–30·9);

BI tertile III, 30·4 months (25th–75th percentile 18·4–56·1)

(P for trend ,0·001; last tertile significantly different from

the others by the post hoc comparison). The causes of death

were grouped as follows: cardiovascular, 67·8 % (coronary

artery disease or heart failure 53·2 %, stroke 40·4 % and

others or unspecified 6·4 %); respiratory diseases, 25·2 %

(89·3 % by pneumonia); neoplasm, 2·6 %; others, 4·4 %.

Nutritional risk and functional status

At multivariable linear regression, functional status by BI

(log-transformed) was significantly associated with nutritional

risk by GNRI (one-point increase in the score: b ¼ 0·018

(SE 0·004); P,0·001). Other independent correlates were as

follows: age (1-year increase: b ¼ 20·007 (SE 0·004);

P¼0·045); arm muscle area (1 cm2 increase: b ¼ 0·009

(SE 0·004); P¼0·048); surrogate for skeletal muscle mass;

number of co-morbidities (per additional co-morbidity:

b ¼ 2 0·048 (SE 0·021); P¼0·027).

Nutritional risk, functional status and mortality

In multivariable analysis, all-cause mortality (Table 2; Fig. 1)

was significantly associated with nutritional risk. Other inde-

pendent predictors were age, sex, number of co-morbidities

and diabetes. However, the association between functional

status and outcome was significant only in univariate analysis.

Due to a slight collinearity (Pearson’s r 0·31) between the

GNRI and the BI, we also tested the possible interaction

(GNRI £ BI) between these two domains in outcome predic-

tion. The association was not significant (P¼0·068).

Similar results were found in cause-specific analysis where

nutritional risk was the main predictor of cardiovascular mor-

tality (model adjusted also for hypertension): GNRI ,92 HR

1·93 (95 % CI 1·28, 2·91), P,0·001; GNRI 92–98 HR 1·31

(95 % CI 0·85, 1·99), P¼0·221 (linear increase over risk cat-

egories, HR 0·71, 95 % CI 0·58, 0·88, P¼0·001); BI HR 0·95

(95 % CI 0·78, 1·16), P¼0·619 (linear increase over tertiles).

Other causes were not investigated due to the limited

number of events.

During the follow-up, sixty-nine participants (19·9 %)

received oral nutritional supplements (sip-feeding). The fre-

quency of nutritional support among the GNRI categories

and BI tertiles was GNRI ,92, 16·8 %; GNRI 92–98, 28·3 %;

GNRI .98, 15·7 %; BI tertile I, 19·0 %; BI tertile II, 25·2 %; BI

tertile III, 15·6 %. Risk analyses adjusted for the use of oral

nutritional supplements confirmed the associations found.

Nutritional support was also associated with reduced mortality

risk (all-cause: HR 0·58 (95 % CI 0·34, 0·98), P¼0·045; cardio-

vascular: HR 0·54 (95 % CI 0·32, 1·00), P¼0·050).

Finally, fully adjusted risk models (sample size, n 259)

refitted after the exclusion of participants who died in the

first year of follow-up confirmed all the associations found

with both all-cause (events, n 143; GNRI ,92 HR 1·98 (95 %

CI 1·27, 3·09), P¼0·003); GNRI 92–98 HR 1·81 (95 % CI 1·19,

2·75), P¼0·006) and cardiovascular (events, n 95; GNRI

,92 HR 2·14 (95 % CI 1·26, 3·66), P¼0·005); GNRI 92–98

HR 1·59 (95 % CI 0·94, 2·67), P¼0·083) mortality.
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Table 1. Baseline clinical and demographic characteristics of the population by Geriatric Nutritional Risk Index (GNRI) and Barthel Index (BI) categories

(Mean values and standard deviations; medians and interquartile ranges (IQR); percentages)

High risk Low risk No risk First tertile Second tertile Third tertile

Overall
population

(n 346)
GNRI ,92

(n 125)
GNRI 92–98

(n 106)
GNRI .98

(n 115)
BI 0–5
(n 116)

BI 6–25
(n 115)

BI .25
(n 115)

Characteristics† Mean SD Mean SD Mean SD Mean SD P‡ Mean SD Mean SD Mean SD P‡

Male (%) 25·4 20·0 22·6 30·4 0·152 25·9 18·3 28·7 0·162
Age (years) 85·7 9·1 86·7 10·9 85·4 7·5 85·0 8·1 0·284 86·9 7·5 86·1 10·4 84·1* 8·9 0·053
GNRI 93·9 7·8 85·4* 5·2 94·7* 1·8 102·5* 3·9 ,0·001 91·4 8·6 93·1 8·0 97·3* 6·8 ,0·001
BI ,0·001 ,0·001

Median 11 8 11 28* 2* 11* 65*
IQR 5–39 5–18 5–45 8–67 2–5* 8–16* 39–85*

BMI (kg/m2) 23·1 4·8 20·8* 4·4 24·2 4·8 24·5 4·3 ,0·001 22·3 4·5 22·1 4·8 24·7* 4·7 ,0·001
, 18·5 9·0 30·4 8·5 6·1 ,0·001 19·0 21·7 6·1 ,0·001
18·5–25 54·3 52·8 54·7 55·7 50·9 56·5 55·7
25–30 21·1 14·4 22·6 26·9 25·8 14·8 22·6
$ 30 9·0 2·4 14·2 11·3 4·3 7·0 15·6

Arm muscle area (cm2) 34·8 10·6 30·9* 8·7 35·9 9·9 37·7 11·8 ,0·001 34·4 11·3 33·8 10·1 36·2 10·4 0·208
Weight loss (%) 20·5 3·0 22·4 3·7 0·2* 4·1 20·3 1·8 0·028 20·8 3·4 21·3 4·2 20·1 2·4 0·349
Albumin (g/l) 36·8 4·8 32·6* 3·4 36·7* 2·11 41·5* 2·7 ,0·001 35·5 5·0 36·7 4·4 38·1* 4·2 ,0·001
Transthyretin (mg/l) 189 64 144* 55 197 63 216 54 ,0·001 172 58 184 62 203* 67 0·014
Transferrin (mg/l) 1950 400 1770* 380 1960 480 2080 340 ,0·001 1810* 440 2000 420 2030 370 0·001
Hb (g/l) 117 29 116 29 112 30 122 27 0·174 121 27 115 29 116 30 0·672
Lymphocyte count (per mm3) 1837 687 1784 782 1838 591 1893 663 0·508 1806 764 1762 578 1948 696 0·132
Total cholesterol (mg/l) 1730 360 1620 360 1740 300 1900* 360 ,0·001 1690 360 1740 420 1730 270 0·376
Uric acid (mg/l) 53 17 51 17 51 17 60 18 0·004 56* 18 52 17 53 16 0·269
Main admission diagnoses (%)

All-type dementia 48·0 44·8 48·1 51·3 0·602 51·7 44·3 47·8 0·533
Heart disease 14·5 13·6 14·2 15·7 0·898 7·8 21·7 13·9 0·010
Hip fracture 9·5 16·8 4·7 6·1 0·002 10·3 11·3 6·9 0·499
Psychiatric disorder 6·9 3·2 11·3 7·0 0·053 4·3 3·6 13·0 0·007
Stroke 11·3 12·8 10·4 10·4 0·796 14·7 10·4 8·7 0·378
Others 9·8 8·8 11·3 9·6 0·809 11·2 8·7 9·7 0·809

Co-morbidities 2·7 1·5 3·0* 1·6 2·8 1·4 2·4 1·5 0·012 2·9 1·5 2·9 1·5 2·4* 1·5 0·010
Main co-morbidities (%)

Diabetes 19·4 13·6 24·5 20·9 0·098 18·1 19·1 20·9 0·866
Hypertension 50·9 55·2 50·9 46·1 0·369 54·3 55·7 42·6 0·093
Pressure ulcer(s) 10·1 16·8 8·5 4·3 0·005 13·8 11·3 5·2 0·085

* Values were significantly different between the groups (P,0·05; post hoc test).
† Percentages are calculated within the single groups.
‡ Continuous and categorical variables were compared between the groups with one-way ANOVA or the x 2 test, respectively.
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Discussion

In the present study, it was found that nutritional risk, as

assessed by the GNRI, is significantly associated with func-

tional status and outcomes in newly institutionalised elderly.

However, no association between functional status and mor-

tality was observed.

The present results, which support the association between

nutritional risk by the GNRI and mortality, are in agreement

with the observations recently collected in a similar

cohort(11,13) and with those preliminarily provided by some of

the present investigators(24). However, compared with the find-

ings reported few years ago, both high and low nutritional

risks have been associated with poor prognosis. This difference

could be reasonably ascribed to the greater sample size and the

characteristics of the patients included (only newly admitted).

A limited number of studies have focused on the association

between nutritional and functional status in a long-term care

setting(7,9,11,14,25). Moreover, the level of available evidence

is hampered by the heterogeneity of the tools used for the

assessment of both nutritional and functional domains, by

the various underlying diseases and by the different sample

sizes investigated. Moreover, there is still confusion between

an index of nutritional status and that of nutritional risk,

because the latter is more likely to account for nutritional

status-related complications. Although several tools for nutri-

tional screening are now available, recent literature supports

the value of the GNRI in this patient population, due to its

relationship with several parameters of nutritional status,

muscle function and outcomes(5). Moreover, the prognostic

value in newly institutionalised elderly appears superior to

that of the recommended Mini Nutritional Assessment(5,8,11).

Having a tool such as the GNRI in the evaluation of the patient

may be an advantage because it requires minimal participation

of the patient and, at the same time, it is able to both

reflect functional status and predict the outcome. The strong

relationship between the GNRI and the BI presented herein

expands previous knowledge that was mainly related to dis-

ability as assessed by handgrip strength(14,15). Indeed, there

is supportive evidence that the prevalence of nutritional

derangements is inversely associated with the setting-related

level of dependence, which, in turn, relies on functional

status(2,8). In a previous investigation, we have reported that

the association between nutritional status and the BI was sub-

stantially explained by weight loss, muscle mass and energy

intake(7). In the present study, we did not assess energy

intake, a factor that seems to improve the identification of

muscle dysfunction independently of nutritional risk(14). We

have previously discussed that the prognostic value of the

GNRI lies in its structure, which is mainly based on serum albu-

min as well as on the deviation of body weight from ideal con-

ditions. As a nutritional marker, serum albumin is likely to

account for disease severity and acute changes in nutritional

balance(5,26). Looking at the GNRI structure, we could say that

also the body weight factor is of help in describing the status

and turnover of protein stores(5,26). Nutritional derangements

are related to the underlying disease(25), which is recognised

as an important determinant of functional status(1). However,

the association between the GNRI and the BI was independent

of admission diagnosis. Accordingly, it could be sustained that

the GNRI is likely to account for functional and metabolically

active components of the body, which, in turn, have been

associated with outcome(5,9,27). However, the cause–effect

relationship behind the association between nutritional and

functional status is difficult to establish; however, recent data

support the concept of functionality being more relevant for

nutritional status(9). This issue should be the object of prospec-

tive investigations. In the present study, functional status was

not an independent predictor of mortality in multivariable

analysis. The result may appear in contrast with previous

findings(28). However, it should be highlighted that most of

the evidence on the association with adverse outcomes has

Table 2. Predictors of all-cause mortality according to Cox proportional hazards regression models

(Hazard ratios and 95 % confidence intervals)

All-cause mortality

Characteristics Hazard ratio* 95 % CI P Hazard ratio† 95 % CI P

Sex
Male 1·73 1·31, 2·30 ,0·001 2·03 1·52, 2·72 ,0·001

Age (years) 1·04 1·03, 1·06 ,0·001 1·05 1·03, 1·07 ,0·001
GNRI categories 0·74‡ 0·63, 0·87 ,0·001‡ 0·74‡ 0·62, 0·87 ,0·001‡

, 92 1·84 1·33, 2·53 ,0·001 1·86 1·32, 2·63 ,0·001
92–98 1·46 1·05, 2·02 0·026 1·52 1·08, 2·14 0·016
. 98 1 Reference 1 Reference

Barthel Index tertiles 0·85‡ 0·76, 0·99 0·043‡ 0·96‡ 0·82, 1·13 0·658‡
Main admission diagnoses

Hip fracture 1·34 0·87, 2·08 0·188 1·25 0·79, 1·97 0·334
Psychiatric disorder 0·67 0·40, 1·11 0·120 0·84 0·49, 1·42 0·513

Diabetes 1·46 1·05, 2·04 0·026 1·53 1·02, 2·29 0·039
Co-morbidities§ 1·13 1·03, 1·23 0·007 1·13 1·01, 1·29 0·032

GNRI, Geriatric Nutritional Risk Index.
* Risk of death at univariate analysis (variables presented were those having a P value ,0·20).
† Risk of death at multivariable analysis.
‡ Linear increase in risk over the categories assumed (checked with the likelihood ratio test).
§ Per additional co-morbidity (other than diabetes).
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been collected in community-living elderly(28), in particular sets

of patients (e.g. stroke)(29), or using data recorded in acute or

post-acute conditions(30–32). Accordingly, patients could be

characterised by more heterogeneous conditions, while in the

present study, about 70 % of the population had a BI score

,30 points, thus suggesting that in the presence of high levels

of dependence, other factors are more likely to affect the out-

comes. Nonetheless, the recent study by Kaiser et al.(9) supports

the evidence that functional status is less relevant to outcomes

even in the presence of lower levels of dependence.

Finally, in agreement with previous observations(11), this

was an interesting finding that nutritional risk is associated

with cardiovascular mortality. It could be speculated that

changes in inflammatory and hormonal status (glucocorticoids

and catecholamines) and the dysregulation of the autonomic

nervous system occurring with malnutrition and ageing both

act as risk modifiers(33–35).

Some other limitations should be considered. First, the low

level of dependence and the choice to categorise participants

on the basis of BI data distribution make the results strictly

linked to the sample population, hampering their generalisa-

bility and the comparison with other data in the literature.

The same may also be argued for the prevalence of some

major co-morbidities, such as diabetes and hypertension.

Second, a consistent number of patients (approximately

30 %) of the original cohort have been excluded due to the

lack of BI data. However, we believe that this did not

represent a source of bias because it was observed that the

present study population was comparable with the original

cohort and features were similar among the recruiting centres.

Third, the findings could have been strengthened by the

evaluation of inflammatory background, although the associ-

ation between nutritional risk and functional status was inde-

pendent of co-morbidities. Fourth, as frequently occurs in

observational studies, the effect of several potential factors

acting during the follow-up has not been taken into account,

particularly the main outcome predictors have been assessed

only upon admission. Accordingly, it could not be excluded

that changes in functional status occurring during the

follow-up could play a role in modifying the patient’s out-

come. On the other hand, albumin, being a marker of disease

severity, is more likely to be associated with outcome. Fifth,

the cognitive capacity of those people without a diagnosis

of dementia has not been fully explored by the nursing

home staff and residual bias in the association between func-

tional and nutritional status may have occurred. However, the

association between these two domains was the strongest in

our multivariable model, and it is reasonable to argue that

the results were affected only to a minimal extent. Finally, as

previously discussed, the introduction of risk estimation bias

could not be excluded due to the procedure of recruitment

through which patients surviving complications leading to

institutionalisation were more likely to be included.

In summary, nutritional risk is significantly associated with

functional status and mortality (all-cause and cardiovascular)

in newly institutionalised elderly. The present study supports

the concept that the nutritional domain is more relevant

than functional status to the outcome of newly institutiona-

lised elderly. The potential role of nutritional support in

improving the outcome is also suggested.
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