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Abstract: Objectives: This study aimed 1) to assess the nutritional status of patients hospitalized in a geriatric
ward using the recent Global Leadership Initiative on Malnutrition (GLIM) criteria, 2) to determine the balance
between the energy intake (EI) with an enriched diet and the energy requirement (ER) using indirect calorimetry,
and 3) to assess whether undernutrition is associated with 1-year outcome. Design: This is a prospective cross-
sectional study. Setting: This study was performed in a geriatric unit. Parficipants: Patients of this geriatric unit
were eligible for the study if they agreed to participate and if they did not meet the exclusion criteria (presence
of malignant tumour, uncontrolled heart or renal failure, thyroidal disease, uncontrolled sepsis, oedema of the
lower limbs, wearing of a pacemaker, biological thyroid dysfunction and inability to perform walking tests).
Measurements: Rest energy expenditure (REE) was measured by indirect calorimetry within the week of
hospitalization. Total energy expenditure (TEE) was obtained by multiplying REE by a physical activity level
coefficient and energy expenditure that was related to thermogenesis (i.e., 10% of the total amount of energy
ingested over 24 h) was added. Food intake was measured over a 3-day period. Undernutrition was defined
using MNA and the criteria of the GLIM leadership. Clinical outcomes included 1-year institutionalisation and
mortality. Results: Seventy-nine patients (84.9 + 5.3 years) were included. A total of 21 (26.6 %) patients were
found undernourished. REE was 1088 + 181kcal/day (17.8 + 2.9 kcal/kg/day) and TEE was 1556 + 258 kcal/day
(254 + 4.2 keal/kg/day). Weight-adjusted REE and TEE were higher in undernourished patients compared to
those well-nourished (19.8 + 3.1 vs. 17.1 + 2.6 kcal/day and 28.4+4.5 vs. 24.4+3.7 kcal/day) (p<0.05). The lower
was the Body Mass Index (BMI), the higher was the energy needs (p<0.01). EI was significantly greater than
energy requirements (difference requirements — intake with enriched diet = -354 491 kcal/day; p<0.0001). This
difference did not depend on BMI (p=0.82), appendicular skeletal mass index (ASMI) (p=0.63), or the presence
of undernutrition (p=0.33). At 1-year follow-up, 15 (19%) patients died and 20 (25.6%) were institutionalized.
On multivariable analysis, male gender (OR=5.63; p=0.015) and undernutrition (OR=7.29; p=0.0043)
emerged as independently associated with death. On multivariable analysis, only ASMI (OR 0.59 (0.35-0.99),
p=0.044) and activities of daily living (ADL) (OR 1.14 (1.00-1.30), p=0.043) were significantly associated
with institutionalization. Conclusions: Undernutrition as assessed by the GLIM criteria remains common in
elderly patients hospitalized in a geriatric unit and is associated with increased 1-year mortality but not with
institutionalization, Energy requirements are higher in undernourished patients and in patients with a low BMI.
Enriched energy intakes could sufficiently cover the energy needs of this population.
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Introduction

Meeting the diet and nutrition requirements of older people
is crucial to promote healthy aging and quality of life (1).
However, food intake and energy intake decrease with ageing
(2). Older people eat more slowly, smaller meals and fewer
snacks between meals compared to younger adults (3). This
decrease in dietary intakes (low energy intake) associated
with a decreased appetite has been described as «anorexia
associated with ageing» and predisposes to undernutrition (4,
5). Mechanisms are not well understood but include a range of
physiological, psychological and social factors that influence
appetite and food consumption. Poor clinical prognosis,
impaired functional status, longer hospitalization, increased
in morbidity and mortality have been reported as the major
consequences of undernutrition among hospitalized elderly
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patients (6). Although measurement of undernutrition varied
depending on the hospital setting and method of nutritional
assessment, its prevalence in acute care conditions was
reported to range from 20% to 70% (2, 7, 8). Awareness on
malnutrition among hospitalized elderly is crucial to provide
optimal care as its prevalence continues to increase across the
world (9). Moreover, elderly patients currently hospitalized
with multiple diseases are much older than those described
in published reports (10). In addition, many elderly patients
are subject to transient phases of acute stress that may affect
their energy requirements (11). Obtaining the latest data on
the prevalence of undernutrition in this population remains
important, as it may provide insight into the extent to which
this issue currently is still a burden to this population and
how far nutritional care policies should be adapted (12, 13).

Numerous nutrition screening and assessment tools exist
Published online November 11, 2020, http2/10.1007/512603-020-1527-9
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to identify patients at risk and diagnose undernutrition (9,
14). The recent Global Leadership Initiative on Malnutrition
(GLIM) has been introduced to facilitate the comparison of
the prevalence, interventions and consequences of malnutrition
(15). In order to adequately feed these people (adapted enriched
diet), knowledge of their energy requirements is essential. The
energy requirement is defined as the amount of energy needed
to match energy expenditure (EE). The decrease in EE with age
due to both a reduction in resting (R) EE and physical activity
may be accentuated in acute illness conditions (2). In addition,
anorexia induced energy restriction tends to further decrease
REE (4). Data on the EE during hospitalization of elderly
patients are yet limited (2, 7, 16). Most of them only included a
small number of sick patients and none used the GLIM to assess
undernutrition. To better manage and avoid undernutrition
during the hospital phase of elderly patients, our department has
set up an enriched diet adapted to each patient. It is not known
whether our enriched diet meets energy requirements and has
an impact on clinical results. This study aimed 1) to assess the
nuiritional status of patients hospitalized in a geriatric ward
using the recent GLIM criteria, 2) to determine the balance
between the energy intake (EI) with an enriched diet and the
energy requirement (ER) using indirect calorimetry, and 3) to
assess whether undernutrition is associated with 1-year outcome
(institutionalization and mortality).

Methods

Study Population

The present study was conducted between September
2015 and October 2016 in the geriatric unit of the CHU of
Ligge, Belgium. Exclusion criteria were malignant tumour,
uncontrolled heart or renal failure, thyroidal disease,
uncontrolled sepsis, oedema of the lower limbs, wearing of
a pacemaker, biological thyroid dysfunction and inability to
perform walking tests. All measurements were made within the
week after stabilization of their acute condition. The protocol
was approved by the ethic committee of the university of Liege
hospital under the number B707201524354. Informed consent
was obtained for each patient.

Geriatric assessment

Subjects’ functional limitations in activities of daily living
(ADLs) were assessed by the Katz scale (17), a score ranging
from 1 to 4 was attributed to each item depending on how
independent the individual was when performing the activity.
Higher scores (maximum 32) indicated higher dependence
in ADLs. The presence of a cognitive disorder was defined
by a score to Mini Mental State Evaluation (MMSE) (18)
inferior to 23/30 or by a previous diagnosis completed by a
geriatrician or a neurologist. The mini Geriatric Depression
Scale (GDS-4), which is composed of 4 items, was used to
assess the emotional status of each individual. A score =1
indicated a risk of depression (19). Morbidity was assessed
by the Charlson index. The Charlson Comorbidity Index is a

method of categorizing comorbidities of patients based on the
International Classification of Diseases (ICD) diagnosis codes.
Each comorbidity category has an associated weight (from 1 to
6), based on the adjusted risk of mortality or resource use, and
the sum of all the weights results in a single comorbidity score
for a patient. A score of zero indicated that no comorbidities
were found (maximum score 37) (20). Presence of frailty was
determined using the Edmonton scale (0-3: not fragile; 4-5:
slightly fragile; 6-8: moderately fragile; 9-17: severely fragile)
(21).

Food intake

Food intake was assessed over a 3-day period. The
percentage of each meal and snack consumed was noted
in a specific table. A dietician calculated the daily total
calories intake (EI) using the Nubel food composition table,
which contains the nutritional (calories and other nutrients)
composition of 1400 foods (22). Enriched diet consisted of
2650 Kcal, with 92.4 g of protein, 132 g of lipid and 252 g
of carbohydrate. To reach this goal, a homemade cream was
distributed at 4 pm, it consisted of 260 Kcal with 8g of protein,
13.5 g of lipid and 26.8g of carbohydrate and a soup before
lunch and dinner with 140 Kcal and 8g of protein.

Nutrifional status

Undernutrition was diagnosed according the GLIM criteria.
A two-step approach for the malnutrition diagnosis was
selected, first screening to identify “at risk™ status by the use of
the Mini nutritional Assessment (MNA) and second assessment
for diagnosis of undernutrition (Glim 2019) (15). MNA test
comprises a screening part followed by an assessment part. If
the score obtained for the screening part was of 12 points or
more on a total of 14 points, the subjects was classified as well-
nourished and did not need to complete the assessment part.
When subjects presented a screening score of 11 points or less,
the assessment part had to be completed. The full evaluation
was scored on 30 points. A score of 24 points or more indicated
that the subjects was well-nourished, a score between 17
and 23.5 points indicates a risk of undernutrition and a score
lower than 17 points indicates undernutrition (23) . When the
patient was at risk of malnutrition according the MNA, the
GLIM criteria were applied for diagnosis of undernutrition,
GLIM criteria for the diagnosis of undernutrition are the
combination of at least one phenotypic and etiologic criteria.
Weight loss (>5% within past 6 months, or >10% beyond 6
months), reduced BMI (<22 if >70 years), and reduced muscle
mass (Appendicular Skeletal Muscle Index (ASMI, kg/m2)
using BIA : <7 for males and <5.7 females) characterized the
phenotypic criteria, whereas reduced food intake/assimilation
(<50% of energy requirement >1 week, or any reduction for >2
weeks, or any chronic gastro intestinal condition that adversely
impacts food assimilation or absorption) and disease burden/
inflammation (Acute disease/injury or chronic disease-related)
served as etiologic criteria (15).
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Table 1
Relationship between REE, TEE, EI and BMI

BMI < 18.5 BMI 18.6-22 BMI 22.1-249 BMI 25-29.9 BMI > 30 p
n=11 n=15 n=20 n=20 n=13

REE (kcal/day) 949 + 178 1006 + 128 1073.5 + 168.7 1209.5 + 187.6 1126 £121.8 0.0004
REE (kcal/kg/day) 2133 19+22 183+24 17+2 14.5+1.66 <0.0001
TEE (kcal/day) 1354 +255 1439 + 1832 1535+241.3 1729.6 +268.3 1610+ 1742 0.0004
TEE (kcal/kg/day) 30+49 27.1x3.1 26135 24229 207x24 <0.0001
El(kcal/day) 1708.7 +529.9 1947 + 483 1895 + 504.5 1967.7 £551.8 2030.7 +265.7 0.56
EI (kcal/kg/day) 373+10.1 368+9 323+85 27.7+8.6 264+5.1 0.0013
ASMI (kg/m2) 66+19 6713 8.1x17 84x09 89+09 <0.0001

RRE: Rest Energy Expenditure; TEE: Total Energy Expenditure; EI: Energy Intake; Appendicular Skeletal Mass Index (ASMI)

Energy requirements

REE was measured in the fasting state using an open-circuit
indirect calorimetry (Deltatrac II; Datex Instrument, Helsinky,
Finland) on one of the days during which the 3-day food
intake was recorded. A ventilated hood system was wheeled
to the patient’s room. The system was calibrated before
each measurement in accordance with the manufacturer’s
instructions. With the patient in the supine position, a 40-L
transparent Perspex hood was placed over the head and neck
with a thin plastic apron providing a rough seal around the
chest. To avoid acute stress that could invalidate the results,
the measurements were begun only within the week of
hospitalization. Recordings were made every minute for at least
40 minutes or until such time as a 20-minute steady-state period
was observed; the data were then averaged to represent REE.
Total energy expenditure (TEE) was calculated by adding to
the REE 10% for the thermic effect of food and by multiplying
this value by 1.3 for the physical activity, corresponding to a
minimal activity for an elderly hospitalized patient (2, 16, 24,
25).

Muscle mass

Muscle mass was measured by a validated multi-frequency
bioelectrical impedance analyser (BIA), (Biocorpus RX 4000
Body composition analysis). This non-invasive and easy
method estimates the volume of fat and lean body mass based
on the relationship between the volume of a conductor and
its electrical resistance. Volunteers were lying in a bed and
tactile electrodes were placed at 8 points on the body. ASMI
was calculated according to the formula of Janssen and skeletal
muscle mass index (AMI %4 AMM/height in m?) was also
calculated (26).

Statistical analysis

Quantitative variables that were normally distributed
were expressed as the mean =+ standard deviation (SD), and
quantitative variables that were not normally distributed were

reported as the median and percentiles (P25-P75). Shapiro-
Wilk’s test verified the normal distribution of all parameters.
Qualitative variables were reported as absolute and relative
frequencies (%). Global presentation of all subjects’ baseline
characteristics was performed and the undernourished subjects’
characteristics were compared to well-nourished ones using
a univariable analysis. Student’s or Chi squared tests were
therefore used. Logistic regression analysis was used to
evaluate the factors associated with outcome. The data analyses
were performed using STATISTICA 12 software. The results
were considered statistically significant when 2-tailed p values
were less than 0.05.

Results

Population

A total of 79 patients were enrolled prospectively. Mean age
was 84.9 + 5.3 years with a predominance of female gender
(77.2%). Before hospitalization, most patients lived at home
(92.4 %). The Charlson co-morbidity index was 6.20 + 1.7.
Hospitalization was related to a history of fall in one-fifth of the
patients. Number of drugs consumed was 7.8 £ 4.9. Autonomy
for activity of daily level was moderate with a score of 15 + 6.3.
Short geriatric depression scale was in normal range (0.96 +
1.2). Using MMA and the Glim criteria, a total of 21 (26.6 %)
patients were found undernourished.

Table 2
TEE and EI according to nutritional status

Population TEE El p
(kcal/kg/day)  (kcal/kg/day)

Total 254+42 31793 <0.0001

Well-nourished 244137 30.7+9.1 <0.0001

Undernourished 284 +45 346+92 0.022

TEE: Total Energy Expenditure; EI: Energy Intake
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Figure 1
Relationship between BMI and REE, TEE, EI
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RRE: Rest Energy Expenditure; TEE: Total Energy Expenditure; EL: Energy Intake

Nutritional status, energy needs and energy intake

Mean BMI of the entire population was 24.2 + 5.1 kg/m?.
Eleven (13.9 %) patients had a BMI under 18.5 kg/m?, and 13
(16.1%) upper 30 kg/m?. Mean TEE was 1556 + 259 kcal and
mean EI was 1990 + 484 kcal. Men had significantly higher
energy needs than women (1724 + 359 kcal vs. 1509 + 203
kecal, p=0.0019). Energy needs were inversely correlated with

BMI (R=0.41, p=0.0002) and ASMI (R=0.36, p=0.0013). With
the increase in BMIs, REE and TEE adjusted for body weight
progressively decreased (p<0.05, for ail) (Table 1, Figure 1).
When adjusted by day, REE and TEE were higher in patients
with the higher BMI (p<0.05, for all). A similar observation
was obtained with EI (p<0.05, for all). Overall, energy needs
and EI were weakly but significantly correlated (R=0.22;
p=0.049). EI was nevertheless significantly greater than
energy needs (difference needs - intake = -354 + 491 kcal/day;
p<0.0001) (Table 2). This difference did not depend on BMI
(p=0.82), ASMI (p=0.63), or the presence of undernutrition
(p=0.33).

Characteristics of undernourished patients

A total of 21 (26.6 %) patients was found undernourished
(Table 3). No significant differences were observed between
groups for age, sex, Charlson score, and the presence of
cognitive disorder (p=NS for all). Conversely, BMI, weight and
ASMI (p<0.05 for all) were lower in undernourished patients.
In these patients, REE and TEE were also significantly lower
compared to well-nourished patients (985 + 157 vs. 1124 +
176 kcal/day (p=0.0025) and 1409 + 224 vs. 1607 + 252 kcal/
day) (p=0.0025) (Table 4). After adjustment for body weight, a
reverse relationship was observed between undernutrition and

Table 3
Comparison between well- and undernourished patients (clinical data)

Total n=79  Well-nourished n=58 (734 %) Undernourished n=21 (26.6 %) p

Age (years) 84953 844+5 86458 0.14
Sex (women) 61 (77.2) 47 (77.6) 16 (76.2) 023
Residence 0.19

- Home 73(92.4) 52(89.7) 21 (100)

- Nursing home 6(7.6) 6(10.3) 0()
Comorbidity (Charlson) 62+1.7 63+1.6 618 0.28
Number of medications 78+49 83+34 63+42 0.04
Reason for hospitalisation 0.75

- Fall 17 (21.5) 12 (20.7) 5(23.8)

- Neuro 20 (25.3) 16 (27.6) 419

- Digestive 7(8.9) 4(6.9) 3(14.3)

- Cardiac/Pulmonary disease 15 (19.0) 11 (19.0) 4(19.0)

- Osteoarticular disease 12 (15.5) 10 (17.2) 2(9.5)

- Others 8 (10.1) 5(8.6) 3(14.3)
Edmonton 88+24 86+24 94+24 0.18
Cognitive disorder 58(734) 42 (724) 16 (76.2) 0.74
GDsS 09612 08+1.1 14+16 0.072
ADLs (/32) 15+6.3 15+ 6.6 1456 036
Length of hospital stay (days) 18.7+8 178+6.7 21.3+107 0.089

GDS: Geriatric Depression Scale; ADLs: Activities of Daily Level
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Table 4
BMI, energy needs and intake according to nutritional status

Total n=79 Well-nourished n=58 (734 %) Undernourishedn=21 (26.6 %) P

BMI (kg/m?) 242%5.1 2642 20+39 <0.0001

-<185 11 (13.9) 0(0) 11(13.9)

-> 18.5-22 15 (19) 8(13) 7(33)

-22.1-249 20 (25.3) 19 (32.8) 1(4.8)

-25-299 20 (25.3) 18 (31) 2(9.5)

-=30 13 (16.1) 13 (22) 0 ()
Weight (kg) 624+136 66.8+12.1 50287 <0.0001
ASMI(kg/m?) 7916 83x14 67116 <0.0001
REE (kcal)

- kcal/day 1088 + 181 1124 £ 176 985 + 157 0.0025

- keal/kg/day 178+29 171£26 19.8+3.1 0.0002
TEE

- kcal/day 1556 +259 1607 £ 252 1408.5 + 224 0.0025

- kcal/kg/day 254+42 244 +37 284 +45 0.0002
EI

- keal/day 1990 + 484 1993.1 +477.2 1717.5 +453.7 0.024

- kcal/kg/day 31792 30.7 £9.1 346+92 0.094

BMI: Body Mass Index; Appendicular Skeletal Mass Index (ASMI); REE: Rest Energy Expenditure; TEE: Total Energy Expenditure; EI: Energy Intake,

energy expenditure with lower values in well-nourished patients
(REE: 17.1 £ 2.6 vs. 19.8 + 3.1 kcal/kg/day, p=0.0002) and
TEE (244 + 3.7 vs. 28.4 + 4.5 kcal/kg/day, p=0.0002). Similar
observations were made for EIL

Outcome

Length of hospital stay was 18.7 + 8 days and no significant
difference was observed according to the nutritional status
(Table 3). Only one patient died during the hospitalization and
most of them returned at home after the hospitalisation (65.8%).
At 1-year follow-up, 15 (19%) patients died and 20 (25.6%)
were institutionalized. During this period, the rate of death
was higher in older patients (87.5 + 4.8 vs. 84.3 + 5.3 years;
p=0.039), in men (7/15, 47% vs. 11/64, 17%; p=0.035) and in
undernourished patients (9/15, 80% vs. 12/64, 19%; p=0.0025).
BMI (21.5 + 5.07 kg/m? vs. 24.8 + 4.9 kg/m?; p=0.022) and
ASMI (6.90 + 1.53 kg/m? vs. 8.1 + 1.5 kg/m?; p=0.0089)
were significantly lower in patients who died. Multivariable
logistic regression analysis, after adjustment for age, BMI,
and ASMI, showed that male gender (OR=5.63 (1.41-22.6);
p=0.015) and undernutrition (OR=7.29 (1.87-28 4); p=0.0043)
emerged as independently associated with death after 1-year.
Institutionalized patients had a significantly lower ASMI (7.2
+ 1.4 kg/m? vs 8.2 + 1.5 kg/m?; p=0.0088), a higher Edmonton
score (11 (9-12) vs. 8 (7-10); p=0.0002) and ADLs (17 (12.5-
21) vs. 13 (9-16); p=0.0075) than non-institutionalized patients.

No other parameters (e.g., age, gender, BMI) emerged in the
univariable analysis. On multivariable analysis, only ASMI
(OR 0.59 (0.35-0.99), p=0.044) and ADL (OR 1.14 (1.00-1.30),
p=0.043) were significantly associated with institutionalization,

Discussion

In the present population of elderly patients hospitalised in a
geriatric ward, the main results of our study can be summarized
as follows: 1) the prevalence of undernutrition using the GLIM
criteria was high, reaching approximatively one fourth of the
patients, 2) the use of an enriched senior meal was associated
with higher EI than required, regardless of the nutritional status,
3) energy requirements adjusted for body weight was higher in
the low BMI category, 4) undernutrition was associated with
increased 1-year mortality but not with institutionalization.

Undernutrition in elderly patients

Undernutrition is common among older people and is
often under diagnosed (2,7). The prevalence of undernutrition
varies by setting and is reported to be 3% among community
dwelling older people, 6% among those attending outpatients
and 8.7% among those receiving home care services, but with
considerable heterogeneity between studies (27). Similarly, the
prevalence of undernutrition (20-70%) in hospitalized patients
depends on the clinical context (28). In our study, 26.6% of
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the patients suffered from undernutrition, which was slightly
lower than the frequency (39%) derived from the recent pooled
data analysis by Kaiser et al. (29). However, the comparison
of our results on undernutrition prevalence, with the results
of other published studies, is very difficult due to the use of
different screening and assessment tools (GLIM criteria) and
the specific populations analyzed. Numerous studies have
identified undernutrition as an important predictive factor
of in hospital mortality (16, 30) while other investigations
find that undernutrition upon hospitalizations was only
a predictive factor of mortality after hospital discharge (6).
Our results confirmed and extended this latter observation by
showing a higher probability of dying at 1-year follow-up in
undernourished patients. Intriguingly, undernutrition was not
associated with institutionalization during follow-up.

Energy needs and nutritional status

Determining the amount of energy used by the body provides
significant insight into the nutritional status (12, 13). Our REE
(17.8 kcal/kg/day) was slightly lower than the one recently
reported by Gaillard et al. (20 kcal/kg/day) and Alix et al.
(18.5 kcal/kg/day) concerning elderly hospitalized patients (2,
7). However, their cohorts of patients were approximatively
10-year younger than ours, which extends the idea that REE
may decrease with age (4). However, numerous factors may
also contribute to this difference: the acute illness condition,
the time elapse between admission and calorimetry (1 week in
our study), the fat-free mass proportion, the residual low-grade
inflammation, and the level of physical activity (decreased
during hospitalization) (2, 27). As previously shown by our
group and others, the nutritional status of elderly also influences
their energy requirements because weight-adjusted REE
increases in line with a decrease in BMI (2, 12, 13, 28). So, the
lower the BMI, the higher the weight-adjusted energy needs
(30). Also, our undernourished patients had a lower weight, a
lower BMI, a lower ASMI and a higher REE adjusted for body
weight. All these relationships suggest that the ratio of REE to
metabolically active tissue mass (brain, kidneys, heart, liver) is
greater in magnitude among patients with lower weights (32).
This hypothesis is somewhat supported by the observation
of a positive correlation between muscular mass and BMIs
(p<0.0001).

Adeguacy of energy needs and intake

Older people have impaired ability to accurately regulate
energy balance through adjustments in EI (33). Cumulative
negative energy balance can be however harmful in these
patients. As a result, the assessment of energy requirements and
intake adequacy among elderly are thus important for disease
prevention, health maintenance and program development
(9). However, few studies with limited number of patients
have compared energy requirements, as assessed by indirect
calorimetry, and EI in elderly hospitalized patients (2, 7, 16).
In practice, minimal energy requirements are set according to

current nutritional recommendations (REE 18-20+stress factor
or 30 kcal/kg body weight in severely underweight patients).
Despite this, poor intake is common in elderly hospitalized
patients (9, 34). At CHU Ligge, we have gradually moved
from a “standard” strategy to a more “active” strategy, by
increasing calorie intakes in our senior menu (~30-35 kcal/kg
body weight) and by offering a personalized approach patient
by patient. Practically, all the staff and especially the nurses
were educated about the importance of optimal dietary intake;
they monitored and stimulated patients to eat meals and snacks
offered. At the beginning of the hospitalization and when the
El was insufficient, the dietitian adapted the menu according
to the tastes and the nutritional needs. The family was allowed
to come during lunch to accompany the patient to either help
or make the meal friendlier. Consequently, and contrasting
with previous reports (9, 33, 34), the EI was superior to the
energy requirements (TEE, REE) in our cohort of patients.
Also, EI was negatively correlated to BMI when expressed
per Kg of body weight. EI was ~354 Kcal/day superior to the
estimated requirement (TEE was 1556 + 259 kcal/day). This
difference was not affected by the BMI, ASMI and presence of
undernutrition. Whether our strategy might have affected the
hospital outcome needs to be evaluated in a larger cohort of
patients.

Limitations

Our results cannot be transposed to all geriatric hospitalized
patients. The number of patients examined was low. Indeed,
those with severe cognitive impairment, acute illness,
uncontrolled heart or renal failure and cancer were excluded
from this study. However, the advanced age of our patients,
the hospital environment and the use of indirect calorimetry
to measure energy expenditure represent important strengths
of this study. EI was estimated by the proportion of nutriment
intake and not by the weighing food method (9).

Conclusion

Undernutrition remains common in elderly patients
hospitalized in a geriatric unit and is associated with increased
1-year mortality but not with institutionalization. These patients
have higher energy requirements, which indicates that special
attention is required to diagnose undemutrition. Interestingly,
the use of a personalized enriched meal for seniors provided
by qualified nurses could sufficiently cover the energy
requirements of this population, at least at a distance from
hospital admission. These data need to be confirmed in a larger
cohort of patients.
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