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Objective. The aim of this study was to investigate malnutrition prev-
alence and its associated factors in NHs including resident food and
liquid intake.

Methods. We conducted a multicenter observational study in Italian
NHs. NHs were recruited using a convenience sample from regional
register. To detect malnourished residents, we used Body Mass Index
(BMI) < 18.5 kg/m? and another criterion based on unintentional weight
loss combined with reduced BMI. We performed logistic regression to
identify associated factors with malnutrition.

Results. We recruited 1795 residents that lived in 29 NHs. 76% were
female, with mean age 85.4 + 8.5 years. 275 out of 1787 residents
(15.4, 95% CI 13.8-17.2%) were malnourished . Moreover, when we
combined BMI measures (< 20 kg/m? if residents < 70 years or < 22
kg/m? if residents > 70 years) with unintentional weight loss data in the
previous 6 months (5-10% or greater than 10%) we found that 18.1%
residents were malnourished. Malnourished residents drank less (me-
dian 702 ml per day) than well nourished ones (median 800 ml per day)
and ate less, especially at dinner. Malnutrition was significantly asso-
ciated to age, psychiatric disorders, disability in activity of daily life,
feeding assistance, swallowing and chewing problems and poor fluid
intake. Moreover, we found a higher number of malnourished residents
amongst those who needed more feeding care during dinner, when
there was a lower number of staff. This result confirms the strong rela-
tionship between the care feeding and malnutrition.

Conclusions. In this study we found that malnourished residents were
older with poor functional ability, chewing problems, dependence in
feeding and poor fluid intake. Interventions to prevent malnutrition in
nursing homes are a priority for the practice and for further studies.

Key words: malnutrition, nursing homes, food intake, prevalence, ob-
servational study
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INTRODUCTION

Nutrition is important for wellbeing and health at all ag-
es, but it is a core component of health maintenance in
older people '. Malnutrition, in particular, protein-energy
malnutrition, is a very common issue in older people and
it worsens quality of life, increases mortality, morbidity,
infection and pressure ulcers rate, and reduces wound
healing 2. In Nursing Homes (NHs) the malnutrition risk
is higher because of the characteristics of the residents,
who are older and frailer; coexisting malnutrition and
severe frailty predict mortality in NHs setting ©.

In NHs, the prevalence of malnutrition ranges from 1.5
to 66.5%. This variability is due to different definitions of
malnutrition and screening tools 27.

In 2015, the European Society of Clinical Nutrition and
Metabolism (ESPEN) identified, after a consensus con-
ference, two alternative criteria to diagnose malnutri-
tion. The main criterion was the Body Mass Index (BMI)
< 18.5 kg/m?. As an alternative, malnutrition could be
diagnosed combining unintentional weight loss (man-
datory) and at least one of either reduced BMI or a low
fat free mass index (FFMI). Unintentional weight loss
must be more than 10% indefinite of time, or > 5% over
the last 3 months. BMI cut-offs are < 20 kg/m? if < 70
years of age, or < 22 kg/m? if 70 years of age and FFMI
cut offs are < 15 and 17 kg/m? in women and men &.
Malnutrition in older people has a multifactor etiology that
includes nutritional, clinical, neuropsychiatric and social
factors 2°. The nutritional factors composed of inade-
quate habits, insufficient food intake, decreased appe-
tite, drug-nutrient interaction and restrictive dietary pre-
scriptions. Among the clinical factors, we count chewing
difficulties, edentulous and ineffective management of
the prosthesis, nausea, vomiting, mal-absorption, pro-
tracted diarrhea, chronic diseases and dysphagia. The
neuro-psychiatric factors comprise confusion, depres-
sion, dementia and other neurological disorders. The
social factors included the cultural level, poverty, insti-
tutionalization, inadequate assistance during meals 103,
A poor food intake is a predictor for mortality '8, there-
fore, it is essential to monitor food intake on people at
risk to become malnourished 4. Multifactorial strategies
provided to NHs residents, such as organising meal-
times in a familiar way, favouring social interactions,
providing individualised care, promoting self-feeding
ability during the meal, seems to increase dietary in-
take ¥, Furthermore, it is fundamental to identify early
malnutrition risk using systematically tools, such as
the Malnutrition Universal Screening and to monitoring
malnutrition with multidisciplinary approach, involving
health care team 22°,

In the recent years, several studies investigated
malnutrition prevalence and food intake in NHSs,

especially examining disease related factors 72!, but

only a few studies were performed in Italian residential

facilities #2228,

Knowing the magnitude and the characteristics of

malnourished people is a key element to implement

preventive strategies. Therefore, this study proposed to

describe in ltalian NHs the prevalence of malnutrition

and related risk factors, including functional factors and

food intake. Specifically, we were interested in exploring

the following questions:

e What was the prevalence of malnutrition among
nursing homes’ residents?

e Which demographic and main clinical characteris-
tics were associated with malnutrition?

e Were food and fluid intake and feeding assistance
associated with malnutrition?

METHODS

STUDY DESIGN

We carried out an observational prospective multi-
center study in a network of NHs in Milan and Brescia
(Northern ltaly), from October to November 2016. Our
research was a part of a wide multi method study that
aimed to explore nutritional care in NHs.

SETTING AND PARTICIPANTS

We involved regional NHs that included two main ty-
pologies of units based on residents’ characteristics:
residents with prevalent chronic clinical problems and
functional impairments (NHs units) and residents with
severe dementia and Behavioural and Psychological
Symptoms of Dementia (special care units for demen-
tia).

NHs were recruited using a convenience sample. First,
we enlisted the NHs by the regional register, consider-
ing their ownership (public, private), unit typology (NHs
units and special care units for dementia) and facility
size: small (40-90 residents), medium (91-160 residents)
and large (more than 160 residents). Further information
on NH selection is reported in Supplementary File.

We invited 32 NHSs, representing various facility sizes,
20 NHs of which also had special care units for de-
mentia. Out of 32 NHs, 29 accepted to participate in
the study. In every nursing home, we selected randomly
some units and special care wards for dementia. We
included all residents living in randomized units at the
time of the study, excepting people admitted in hospital
for acute treatment.

DATA COLLECTION AND MEASURES

To measure the prevalence and factors associated to
malnutrition, data regarding:
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1) socio-demographic characteristics data of residents
(gender, age, length of stay);

2) clinical characteristics: autonomy in Activities of
Daily Living (ADL) assessed with the Modified Bar-
thel Index 242%; cognitive function, using the Mini
Mental State Examination (MMSE) 2627, comorbidity
by the Cumulative lliness Rating Scale (CIRS), which
includes psychiatric/mental disorders 242°, previous
falls and pressure ulcers;

3) nutritional conditions: chewing and swallowing
problems and body mass index (BMI);

4) NH characteristics such as ownership, facility size
and unit type;

5) residents’ intake, which included fluid (ml/day) and
food intake (in a day) and need of assistance in feed-
ing during the meals.

All healthcare personnel received a training to collect

research data in two steps. In the first step, researcher

AC, LB and MM, for every NH, trained a contact nurse,

all registered nurses and physicians involved in the

study. In the second stage, each nurse, with the sup-
port of researchers, trained and supervised the assis-
tant nurses before and during the study.

Demographic and clinical data were collected from

residents’ record with the support of nurses and physi-

cians. All clinical data pertained to the previous three
months; while MMSE and previous falls referred to six
months prior to the study.

For all the residents that expressed positive consent,

food and fluid intake were collected for two consecutive

days including weekend days to detect any variability,
through a specific questionnaire.

Intake observation tool, used in a previous pilot study 22,

was reviewed and re-tested in one NH, before the study.

Residents were observed continuously during the main

meals (breakfast, lunch, dinner and refreshments).

After each meal, on the daily intake tool, the staff (nurses

and assistant nurses) took note about: a) the type and

amount of food and/or liquid consumed by residents b)

time to consume the meal c) medications and feeding

assistance during meal. The staff estimated the amount

of food, in terms of portions eaten using a picture of a

plate and a glass: full, three-quarters, half, a quarter, or

nothing (observation tool are available in Supplemen-
tary File).

To guarantee reliable data, we planned maximum intake

observations of two residents per day.

OUTCOME, SAMPLE SIZE AND DATA ANALYSIS

Primary outcome was nutritional status, codified as
malnourished (BMI < 18.5) and well-nourished resident
(BMI > 18.5) 8. In addition, we explored the secondary
diagnostic criterion based on unintentional weight loss
> 10% indefinite of time, combined with reduced BMI:

< 20 or < 22 kg/m? in subjects younger or older than 70
years, respectively 8. We chose above-mentioned crite-
rion, according to a preliminary feasibility analysis study.
According to criterion BMI < 18.5 to diagnose malnutri-
tion, suggested by ESPEN 8, we expected prevalence
of 30% malnourished residents.

The sample size was calculated on the average preva-
lence of malnutrition in NHs, as reported in the literature.
Expecting a 30% prevalence of malnutrition, a sample
of at least 323 people was estimated at 95% level of
confidence, with a power of 80%. Calculating for pos-
sible dropouts of people unable to give the consent, we
calculated a sample of approximately 700 residents in
almost 23 NHs.

Regarding the intake and feeding assistance, we ex-
pected residents receiving more feeding assistance
could be less malnourished.

With regard to nutritional conditions, we analysed the
following variables: daily fluid intake (ml/day; calculated
as the mean of intake in two consecutive days) and
daily food intake at lunch and at dinner (categorised in
4 classes: 0-25%, 26-50%, 51-75%, 76-100%), feed-
ing assistance during lunch and dinner (no assistance,
minimal, supervision, active and total assistance). De-
tails are shown in Supplementary File.

Categorical variables were reported using absolute fre-
quencies and percentages.

Numerical variables were reported using mean and
standard deviation or median, quartiles (Q;, Q) and
interquartile range (IRQ) for the variables with evident
asymmetric distribution.

The prevalence of malnutrition and the association with
the risk factors were assessed through univariate and
multivariate logistic regression models, with nutritional
status as response variable.

In the univariate analysis, the association was assessed
including each factor in a logistic model as an explan-
atory variable.

In the multivariate analysis, we determined a priori the
number of variables to put in the model, according to
the 10-events-per-variable rule %, to avoid overfitting *'.
According to this rule, the variables considered were:
gender, age, type of unit, Barthel score, psychiatric/
mental disorders, pressure ulcers, chewing difficulty,
swallowing difficulty, feeding assistance, food intake at
lunch, food intake at dinner, fluid intake. Age and gen-
der were considered as potential confounding factors.
Using a backward variable selection procedure we
excluded variables with not significant contribution to
the model, except the confounding factors that were
always kept in the model.

The results from the univariate and multivariate analysis
were reported in terms of estimated Odd Ratio (OR) of
malnutrition with respective 95% confidence intervals,
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and tests of association. The overall association was
assessed by the Likelihood Ratio (LR) test (chi-square
distribution).

For each test, the statistical significance was consid-
ered if the p-value was lower than 0.05. All the analyses
were performed with the R software version 3.4.1 for
Windows %,

The Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) guideline was used to
report the findings. Adherence to the STROBE checklist
and further information on statistical analysis are docu-
mented in Supplementary File.

RESULTS

RESIDENTS CHARACTERISTICS, MALNUTRITION PREVALENCE
AND FOOD INTAKE

We recruited 1795 residents who lived in 29 NHs locat-
ed in two provinces in Northern ltaly, and we collected
the data, from October to December 2016.

Primarily, we detected clinical and nutritional data, includ-
ing all 1795 recruited residents. Out of 1795 residents, 8
had missing data on nutritional status. Residents were
average 85.4 (+ 8.5) years old; the 75.8% were female.
Overall, we found that out of 1787 residents, 275 were
malnourished (15.4, 95% C.I. 13.8- 17.2%) (Tab. I). The
women, older residents, with pressure ulcer, with chaw-
ing and swallowing problems were more malnourished;
these differences were statistically significant.
Moreover, according to second diagnostic criterion by
ESPEN, when we considered the combination of BMI
(20 kg/m? if residents < 70 years old or < 22 kg/m? if
residents > 70 years old) and unintentional weight loss
(between 5-10% and greater than 10%) we found that
7.6% of residents (128 out of 1675) were malnourished
(see also Supplementary file).

In the second stage of the study, we observed food
and liquid intake, excluding residents on tube feeding
or parenteral nutrition. Therefore, we included 1300
residents who met eligibility criteria and consented to
meals observation (Tab. l).

Tables I-Il show the main characteristics of participants
comparing malnourished to those well nourished resi-
dents.

Malnourished residents drank less (median 702 ml
per day) than well nourished (median 800 ml per day).
Also they ate less, especially at the dinner; indeed the
residents who ate nothing to half of the meal were
13.6% among the malnourished and 9% among well
nourished people. Moreover malnourished residents
needed more feeding care than the well-nourished one:
40.8 vs 18.7% residents received total assistance dur-
ing the meals (Tab. lI).

FACTORS ASSOCIATED WITH MALNUTRITION

Results of the logistic regression models are presented
in Tables Ill, IV and V.

In univariate analysis, malnutrition was significantly as-
sociated with female gender, older age, severe mental
disorders, poor autonomy in daily activities (Barthel
Index), and pressure ulcers in the last three months.
In addition, residents were more malnourished when
needed total assistance in feeding, had chewing and
swallowing problems (Tab. lll).

Overall, we found that more malnourished residents
had a daily-reduced fluid and dinner food intake and
had higher need of assistance during meals, especially
during dinner (total assistance OR 3.92, 95% CI 2.60-
5.93) (See Table IV). Finally, we found a lower preva-
lence of malnutrition in residents who lived in larger NHs
(OR 0.62, 95% CI 0.42-0.90). No significant association
emerged for the remaining variables.

In the multivariate analysis, we found significant asso-
ciation with nutritional status for: age, pressure ulcers,
chewing difficulty, fluid intake, and feeding assistance

(Tab. V).

DISCUSSION

This study aimed to measure the prevalence of malnutrition
and to explore the variables associated with malnutrition,
including food intake in Northern Italian NHs. Based on
our knowledge, this is one of the few studies conducted
in ltalian facilities °2223, that involved a large sample of NH
residents. In addition, it is one of the first studies that used
the ESPEN criteria &, to intercept malnourishment within
NHSs, although recently new criteria to diagnosis malnutri-
tion have been developed by the Global Leadership Initia-
tive on Malnutrition (GLIM) malnutrition . The new GLIM
criteria define malnutrition considering phenotypic (weight
loss, low body mass index (BMI) and reduced muscle
mass) and etiologic (reduced food intake or assimilation
and inflammation) variables .

According the cut off of BMI < 18.5 Kg/m?, prevalence of
malnutrition in our study was 15%, similarly to other stud-
ies 2. Interestingly, when used an alternative diagnostic cri-
terion, based on the combination of unintentional weight
loss, and low BMI we found a higher rate of 18% 8.

Older age, female, functional ability, psychiatric/mental
disorders, pressure ulcers, chewing problems, swallow-
ing problems, lower daily liquid intake and lower food
intake were associated with a higher risk of being mal-
nourished in univariate analysis. The results about older
age and female are in line with findings from Keller et
al. 3, but they are inconsistent with Van Zwienen et al. 2
Moreover, a strong association between malnutrition and
pressure ulcers has also been found in other studies %%,
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Table 1. Demographic and clinical characteristics of NHs residents.
Malnourished Well nourished Overall P-value
(n = 275) (n=1512) (n =1787)

Female * n (%) 236 (85.8) 1119 (74.0) 1360 (75.8) <.001
Age (years) <.001
Mean (SD) 87.5(8.4) 85.0 (8.4) 85.4 (8.5)

Range 51.2-105.5 49.0-105.2 49.0-105.5

CIRS comorbidity Index §

Mean (SD) t 5.55 (2.07) 5.41(2.11) 5.43(2.11) .32
CIRS severity index

Mean (SD) t 2.04 (0.39) 2.02 (0.40) 2.02 (0.40) 23
Range 1.00-3.46 1.00-3.38 1.00-3.46
Psychiatric/mental state

(including dementia (14~ category of CIRS)* .006
No problem 22 (8.0) 131 (8.7) 153 (8.6)

Mild 15 (5.5) 89 (5.9) 104 (5.8)

Moderate 66 (24.0) 519 (34.3) 585 (32.7)

Severe 132 (48.0) 633 (41.9) 765 (42.8)

Very severe 39 (14.2) 138 (9.1) 177 (9.9

Missing 1(0.4) 2(0.1) 3(0.2)

Barthel score ~

Median; Q1-Q3% 8; 0-23 24; 6-57 21; 5-52 <.001
Range 0-95 0-100 0-100

Missing” 3(1.1) 1(0.1) 4(0.2)

Chewing problem *

No 133 (48.4) 1037 (68.5) 1170 (65.5) <.001
Yes 140 (50.9) 468 (31.0) 608 (34.0)

Missing 2(0.7) 7(0.5) 9(0.5)

Swallowing problem’

No 183 (66.5) 1252 (82.8) 1435 (80.3) <.001
Yes 90 (32.7) 254 (16.8) 344 (19.3)

Missing 2(0.7) 6(0.4) 8(0.4)

Pressure ulcers’

None 227 (82.5) 1371 (90.6) 1598 (89.4) <.001
One or more 48 (17.5) 140 (9.3) 187 (10.6)

Missing 0 1(0.1) 1(0.1)

Accidental falls’

No falls 232 (84.5) 1263 (83.5) 1495 (83.7) 72
One or more falls 41 (4.9) 242 (16.0) 283 (15.8)

Missing 2(0.4) 7(0.5) 9(0.5)

Length of stay (years)

Median; Q1-Q3 2.3;0.8-5.2 2.0;0.8-4.4 2.1;0.8-4.5 .20
Range 0.0-66.9 0.0-76.6 0.0-76.6

Missing 3(1.1) 8(0.5) 11 (0.6)

behavioural pathologies category).

The level of assistance received during mealtimes was
significantly associated with a greater number of mal-
nourished residents, similarly to other studies 291234,

"N (%); 1 SD (standard deviation); 3 Q1-Q3 (IQR Interquartile Range);
§ CIRS (Cumulative lliness Rating Scale); CIRS Comorbidity score ranges represents the number of categories in which a score greater than or equal
to three is obtained (excluding the cognitive-behavioural category) the range score is from 0 (no disease) to 13 (13 diseases).

|| CIRS (Cumulative lliness Rating Scale) CIRS Severity score results from the average of the scores of the first 13 categories (excluding the psychiatric

** Barthel score ranges from 0 (severe dependent) to 100 (autonomy).

This is a crucial issue for healthcare professionals that
should pay closer attention to nutrition problems and
food intake among NHs’ residents '°.
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Table Il. Food and fluid intake characteristics of NHs residents.

Malnourished Well nourished Overall P-value
(n = 169) (n=1131) (n = 1300)
Fluid intake (ml)
Median; Q;-Q;F 702; 612-881 800; 672-854 796; 650-975 <.001
Range 435-1550 310-1800 310-1800
Missing” 14 (8.2) 104 (9.2) 118 (9.1)
Food intake at lunch (portion)’
0-25% 7(4.1) 28 (2.5) 35(2.7) a7
26-50% 12 (7.1) 70 (6.2) 82 (6.3)
51-75% 37(21.9) 184 (16.3) 221 (17.0)
76-100% 112 (66.3) 848 (75.0) 960 (73.8)
Missing 1(0.6) 1(0.1) 2(0.2
Food intake at dinner (portion)”
0-25% 3(1.8) 28 (2.5) 31(2.4) .013
26-50% 20 (11.8) 73 (6.5) 93 (7.2)
51-75% 40 (23.7) 196 (17.3) 236 (18.2)
76-100% 106 (62.7) 829 (73.3) 935 (71.9)
Missing 0(0.0) 5(0.4) 5(0.4)
Feeding lunch, day 1* <.001
No assistance 41 (24.3) 494 (43.7) 535 (41.2)
Minimal assistance 28 (16.6) 250 (22.1) 278 (21.4)
Supervision 24 (14.2) 106 (9.4) 130 (10.0)
Active assistance 9(5.3) 44 (3.9) 53 (4.1)
otal assistance 63 (37.3) 223 (19.7) 286 (22.0)
Did not eat that day 4(2.4) 10 (0.9) 14 (1.1)
Missing 0(0.0) 4(0.4) 4(0.3)
Feeding dinner, day 1~ <.001
No assistance 44 (26.0) 530 (46.9) 574 (44.2)
Minimal assistance 26 (15.4) 222 (29.6) 248 (19.1)
Supervision 19 (11.2) 98 (8.7) 117 (9.0)
Active assistance 8 (4.7) 32 (2.8) 40 (3.1)
Total assistance 69 (40.8) 212 (18.7) 281 (21.6)
Did not eat that day 2(1.2) 3(2.7) 33(2.5)
Missing 1(0.6) 6 (0.5) 7(0.5)

"N (%); 1 Q1-Q3 (IQR Interquartile Range) (Details are shown in Supplementary File)

Differently to Pezzana et al. %, we found a higher preva-
lence of malnutrition in small sized NHs. This difference
could be due to diverse local health systems, although
both studies were conducted in Italy. Moreover, our re-
sults could be explained because bigger NHs have a more
standardized approach to deal with nutrition services and
the quality of nutritional care could be better. They have
probably also more technical and human resources. Many
factors such as the dining room environment, quality of
the food, eating behaviours and preferences, clinical con-
ditions, and level of autonomy in the activity of daily life,
can influence food intake among NHs residents .

The multivariate logistic regression confirmed the positive
association among malnutrition, swallowing and chewing
problems, as other studies %4, Nurses play a strategic

role in systematic assessment of residents’ oral health,
since they could intercept at early stages a dysfunction
in chewing and swallowing or other issues and adapt the
food consistency and flavour consequently 4.
Multivariate analysis didn’t confirm the association be-
tween malnutrition and female gender, differently from
a study conducted in hospitals within the same geo-
graphic area *2. However, as in the mentioned study *2,
older age and pressure ulcers were associated with
malnutrition also in multivariate analysis. This could rep-
resent a trend in the older population in ltaly, as well as
worldwide in developed countries.

Feeding assistance at dinner was also confirmed in the
multivariate analysis, as a factor significantly associat-
ed with malnutrition. This is consistent with new GLIM
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Table lll. Association between malnutrition and demographic and clinical variables: univariate analysis.
Strength of association: LR test: P-value
OR (95% C.l.) Chi-square (df)

Gender 19.512 (1) <.001
Male 1

Female 2.13(1.49-3.04)

Age * 1.48 (1.25-1.75) 22.128 (1) <.001
length of stay 3.659 (3) .30
0-1 year 1

1.1-3 years 0.95(0.67-1.33)

3.1-10 years 1.27 (0.92-1.74)

> 10 years 1.11 (0.60-2.07)

Type of structure 2.796 (1) .09
Public 1

Private 1.31 (0.95-1.80)

Facility size 17.344 (2) <.001
40-90 residents 1

91-160 residents 1.08 (0.74-1.58)

> 160 residents 0.62 (0.42-0.90)

Type of unit 0.195(1) .65
Nursing home units 1

Special care units for dementia 0.93 (0.69-1.23)

Unit size 2.57 (1) 10
Small 1

Medium/high 1.33 (0.95-1.87)

Pressure ulcers 14.605 (1) <.001
None 1

One or more 2.07 (1.45-2.96)

Accidental falls 0.197 (1) .65
None 1

One or more 0.92 (0.64-1.32)

CIRS severity index 1.21(0.88-1.67) 1.353 (1) 24
CIRS comorbidity index 1.03(0.97-1.10) 0.961 (1) 32
Psychiatric/mental disorders (by CIRS) 15.822 (4) .003
1 No problem 1

2 Mild 1.00 (0.49-2.04)

3 Moderate 0.76 (0.45-1.27)

4 Severe 1.24 (0.76-2.02)

5 Very severe 1.68 (0.95-2.99)

AdL - Barthel score t 1.27 (1.20-1.35) 80.770 (1) <.001
Chewing difficulty 40.023 (1) <.001
No 1

Yes 2.33(1.80-3.03)

Swallowing difficulty 33.384 (1) <.001
No 1

Yes 2.42 (1.82-3.23)

Feeding assistance (Barthel Index) 58.630 (4) <.001

None

1

Minimal 1.19(0.72-1.97)
Supervision 2.70 (1.73-4.22)
Active 2.33(1.41-3.85)
Total 3.94 (2.52-6.16)

*The OR was calculated for a 10-year increase of age; T The OR was calculated for a 10 point decrease of Barthel score
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Table V. Association between malnutrition and food intake: univariate analysis.

Strength of association: Global test: P-value
OR (95% C.l.) Chi-square (df)
Fluid intake* (ml): 1.15(1.07-1.24) 14.481 (1) <.001
Food intake at lunch 4.978 (3) a7
0-25 1
26-50 0.77 (0.26-2.26)
51-75 0.90 (0.35-2.35)
76-100 0.59 (0.24-1.47)
Food intake at dinner 10.753 (3) .013
0-25 1
26-50 2.47 (0.68-8.97)
51-75 1.84 (0.53-6.35)
76-100 1.15 (0.34-3.86)
Feeding assistance, lunch, day 1 39.085 (3) <.001
None 1
Minimal 1.35 (0.82-2.23)
Supervision 2.73 (1.58-4.71)
Active 2.46 (1.12-5.40)
Total 3.40 (2.23-5.20)
Feeding assistance, dinner, day 1 47.919 (3) <.001
None 1
Minimal 1.41 (0.85-2.35)
Supervision 2.34 (1.31-4.17)
Active 3.01(1.31-6.93)
Total 3.92 (2.60-5.93)

*The OR was calculated for a 100-ml decrease of liquids; We stated only first day because we did not observe any difference between first and second day under

observation.

Table V. Association between malnutrition and demographic, clinical and food intake: multivariate analysis.

Strength of association: LR test: P-value
OR (95% C.1.) Chi-square (df)

Gender 3.83(1) 0.05
Male 1

Female 1.63 (1.00-2.65)

Age 6.81 (1) .009
< 80 years 1

> 80 years 1.99 (1.19-3.34)

Pressure ulcers 5.49 (0) .019
No 1

Yes 1.89(1.11-3.22)

Chewing difficulty 10.58 (1) .001
No 1

Yes 1.97 (1.31-2.96)

Fluid intake* (ml) 1.14 (1.05-1.24) 10.26 (1) .001
Feeding assistance, dinner 8.42 (1) .003
Low 1

High 1.84 (1.22-2.77)

*The OR was calculated for a 100-ml decrease of liquids.
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criteria in which one among the etiological variable is food
intake 2. This result confirms the strong relationship be-
tween feeding care and malnutrition. In fact, to provide a
correct meal intake, it is important to offer residents an in-
dividualized nutritional care, guaranteeing them a sufficient
time to eat and adequate staff during mealtimes 41942,
To overcome staff shortage issues in healthcare facilities,
some strategies that could improve food intake in older
people include the involvement of trained relatives or vol-
untaries during mealtimes 643,

This study confirmed the association between some vari-
ables and malnutrition. Therefore, NHs healthcare profes-
sionals should consider such variables in order to adopt
prompt preventive strategies. Malnutrition can be con-
sidered a disease in the disease * and if not adequately
prevented, it can worsen the clinical outcome in an already
extremely frail population. Malnutrition among NHs resi-
dents should be treated by a multidisciplinary team, that
include all healthcare professionals, dieticians, NHs food
services’ and canteens’ personnel 2944, Moreover, in order
to ensure adequate nutritional intake, multimodal interven-
tions should take into account individualised and com-
prehensive nutritional, hydration, oral care and mealtime
assistance **. For future studies, the new GLIM *criteria
should be used for the diagnosis of malnutrition.

LimITATIONS

This study has some limitations. Firstly, a different person in
each NH performed data collection. Although the person-
nel involved in each facility received specific training and
support by researchers, we cannot exclude some inac-
curacies in data collection, due to the complexity of data.
Another possible weakness is selection bias, since we
involved voluntary NHs. This could affect the reliability of
the association, because of confounding variables, even
if the sample size might have partially reduced this risk.
To detect the intake, we used similar tools adopted by
some facilities. We reviewed and re-tested each tool for
the estimation of the amount of food and liquid, even if
we did not test the interrater reliability (staff agreement).
Moreover, based on the feasibility analysis, in order to
detect malnutrition it was not possible using a standard
malnutrition risk tool and the fat free mass index (FFMI),
since many NHs did not use regularly both and pre-
ferred not to implement them during that time.

Finally, even if we involved a large sample, our findings
could not be representative of all Italian NHs.

CONCLUSIONS

Older people living in residential facilities are frailer, and
therefore they are at a higher risk of complications such
as malnutrition. This study provided a comprehensive

description of malnutrition prevalence in NHs’ residents.
In our study malnutrition was associated with older age,
pressure ulcers, chewing problems, fluid intake and feed-
ing assistance. Therefore, healthcare personnel should
systematically monitor resident’s nutritional status, in-
cluding oral health, and prevent and treat malnutrition
and dehydration as soon as possible. In order to favorite
a good nutrition, it is important to offer residents an indi-
vidualized nutritional care, guaranteeing them a sufficient
time to eat and adequate staff during mealtimes.

The strong point of this study is that we involved a large
number of NHs, with different size, in a vast area. There-
fore, our findings could be considered a good picture of
recent situation about malnutrition in the Italian NHs.
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Table 1. Definition of sample size and involved residents’ NHs.

40-90 residents N (%) | 91-160 residents N (%) | > 160 residents N (%) | Total N (%)
MI -Tot residents contractualized NHs 3926 (57) 7004 (60) 4872 (15) 15802 (131)
MI - number minimum residents for sample size* 118 (6) 210 (6) 146 (2) 474 (14)
MI - Tot residents in NHs invited 303 (4) 959 (11) 1319 (7) 2581 (22)
MI - Selected residents in NHs 63 (2) 504 (11) 903 (7) 1470 (20)
BS - Tot residents in contractualized NHs 3389 (55) 2759 (25) 512 (3) 6660 (83)
BS - N minimum residents for sample size* 102 (5) 83 (3) 15(1) 200 (9)
BS - Tot residents in NHs invited 391 (5) 480 (4) 175 (1) 1046 (10)
BS - selected residents in NHs 115 (5) 162 (3) 65 (1) 342 (9)
Tot invited residents in both provinces 694 (9) 1439 (15) 1494 (8) 3527 (32)
Tot selected residents in both provinces 178 (7) 666 (14) 968 (8) 2396 (29)
Tot effective residents in both provinces 250 639 906 1795
MI: Milano; BS: Brescia; *N residents: 30% tot residents that lived in 10% accredited NHs
Table 2. Further clinical characteristics of NHs residents and organizational characteristics.
Malnourished (n = 275) | Well nourished (n = 1512) Overall (n = 1787) P-value
N (%) N (%) N (%)

MMSE (cognitive status) <.001

> 24 (intact) 23 (8.4) 247 (16.3) 270 (15.0)

20-24 (borderline) 16 (5.8) 223 (14.7) 239 (13.4)

17-19 (mild impairment) 13(4.7) 131 (8.7) 144 (8.1)

10-16 (moderate impairment) 38 (13.8) 255 (16.9) 293 (16.4)

0- 9 (severe impairment) 83 (30.2) 258 (17.1) 341 (19.1)

Missing 2(0.7) 24 (1.6) 26 (1.5)

Not applicable 100 (36.4) 374 (24.7) 474 (26.6)

MUST (malnutrition risk) <.001
Low risk (0) - 1054 (69.7) 1054 (58.9)

Medium risk (1) - 259 (17.1) 259 (14.5)

High risk (2 or more) 254 (92.4) 106 (7.0) 360 (20.1)

Missing 21 (7.6) 93(6.2) 114 (6.4)

Feeding by Barthel Index <.001
Total assistance 86 (31.5) 253 (16.7) 339 (19.0)

Active assistance 41 (14.9) 204 (13.5) 245 (13.7)

Supervision 78 (28.4) 335 (22.2) 413 (23.1)

Minimal assistance 78 (28.4) 370 (24.5) 408 (22.8)

No assistance 30(10.9) 348 (23.0) 378 (21.2)

Missing 2(0.7) 2(0.1) 4(0.2)

Province

Brescia 60 (21.8) 256 (16.9) 316 (17.7) 0.06
Milano 215(78.2) 1256 (83.1) 1471 (82.3)

NH ownership type

Public 54 (19.6) 366 (24.2) 420 (23.5) 0.11
Private 221 (80.4) 1146 (75.8) 1367 (76.5)

Facility size <.001
40-90 residents 45 (16.4) 204 (13.5) 249 (13.9)

91-160 residents 123 (44.7) 515 (34.1) 638 (35.7)

> 160 residents 107 (38.9) 793 (52.4) 900 (50.4)

Type of ward

Nursing home 212 (77.1) 1147 (75.9) 1359 (76.0) 0.71
Special care units for dementia 63 (22.9) 365 (24.1) 428 (24.0)

Unit size:

Small 226 (82.2) 1300 (86.0) 1526 (85.4) 0.12
Medium/high 49 (17.8) 212 (14.0) 261 (14.6)

MMSE: Mini Mental State Examination; The maximum score is 30 points.
MUST: Malnutrition Universal Screening Tool
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Table 3. Malnourished residents according to combined unintentional weight loss with BMI.

Unintentional weight loss
No or < 5% 5-10% > 10% Total
Underweight (BMI) N (%) N (%) N (%)
No 866 (60.0) 87 (50.9) 17 (27.9) 970 (57.9)
Yes* 577 (40.0) 84 (49.1) 44 (72.1) 705 (42.0)
Total 1443 (100.0) 171 (100.0) 61 (100.0) 16758

Underweight BMI (Body Mass Index) *Yes: BMI < 20 kg/m? in residents < 70 years; or BMI <22 kg/m?in residents > 70 years

§ total referred 1675 because 212 residents without weight or height in 6 previous months

as reference. The variables measured on continuous

scale (i.e.: age, length of stay, severity and comorbidity

indices, Barthel score and liquids intake) were included

in the regression models as linear terms in their original

measurement scale.

First, the association was assessed separately for each

factor (univariate analysis), including each factor in a

logistic model as explanatory variable. In multivariate

analysis we followed the guidelines described in Harrell’s

textbook (Harrell FE. Regression modelling strategies

With Applications to Linear Models Logistic and Ordinal

Regression and Survival Analysis. 2nd ed. Springer edi-

tor. 2015. 582 p.) to avoid the possibility of unreliable

conclusions caused by overfitting the model. The data

considered for the multivariable model consisted of

1116 records of subjects with complete information of

the variables listed below. The number of variables to

be considered in the analysis was determined a priori,

according to the 10-event-per-variable rule (Peduzzi

P, Concato J, Kemper E, et al. A simulation study of

the number of events per variable in logistic regression

analysis. J Clin Epidemiol 1996;49:1373-1379). Within

the 1116 available records 97 events (i.e. primary out-

comes, malnourished subjects) were observed, thus

the maximum number of coefficients to be included in

the model was 97/10 = approximately 10. The choice

of variables was based on clinical judgement:

e  Gender (M/F);

e Age (codified as categorical variables with two mo-
dalities: < 80 years; > 80 years;

¢ NH ownership (public, private);

NH size (40-90 residents; 91-160 residents; > 160

residents);

Barthel Index score (0-90; 91-100);

Mental state by CIRS (1-3; 4-5);

Pressure ulcers (None, present);

chewing difficulty (No/YES);

swallowing difficulty (No/YES);

assisted nutrition by Barthel Index (low = minimal

or no assistance; high = partial or constant or total

assistance);

daily total liquids intake;

daily food intake at lunch (0-50; 51-100);

daily food intake at dinner (0-50; 51-100);

assisted nutrition at lunch at day 1 (low = minimal

or no assistance; high = partial or constant or total

assistance);

e assisted nutrition at dinner at day 1 (low = minimal
or no assistance; high = continuous or substantial or
total assistance).

The model building procedure was as follows: first, a
model with all the variables above as independent vari-
ables was fitted. Then (a backward variable selection
technique was used for excluding variables with not
significant multivariate association with nutritional sta-
tus. The procedure was “constrained” to keep age and
gender in the model at every step, due to their role of
potential confounders.

The results from all the models (univariate and muilti-

variate) were reported in terms of estimated OR of

malnutrition with respective 95% confidence intervals
and tests of association. Concerning the latter ones the
overall association was assessed by Likelihood Ratio

(LR) test (chi-square distribution). Moreover the Wald

test (student t distribution) was used in the following

circumstances:

* in univariate analysis, for categorical variables with
more than two modalities: when the global asso-
ciation resulted statistically significant, the test was
used for multiple comparisons between pre-speci-
fied modalities;

¢ in multivariate analysis, to assess the association
between nutritional status and each of the variables
included in the model.

e For each test, statistical significance was deemed
when the p-value was lower than 0.05. All the analy-
ses were performed with the R software version
3.4.1 (R Core Team, 2017).
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Institution code /Unit __ Residents’ code Date /[

BREAKFAST Morning snack Afternoon
snack

Hour Hour Hour
I Nothing Capacity ml [ Nothing Capacity ml [ Nothing Capacity ml

I (tea, milk) [ (tea, milk) [ ceenreienns [ (tea, milk) [ woeene

| (cookies, 1 (cookies, [ (cookies,
yogurt, fruit ...) yogurt, fruit ...) W W yogurt, fruit ...) W W

LUNCH

Meal starting hour

Meal ending hour

Main course

Second course

Side dish

One plate meal
- shake

Fruits

\Water Beverages

Capacity ml ........

VAR

Where meals are consumed: [ In the dining room [ In the bedroom [ In bed

Meals’ assistance: [ No (the resident is autonomous [ The resident is encouraged to eat
I The resident receives help cutting/chopping food [] The resident needs to be fed

Who feeds the resident: (] Nurse assistant [ Nurse [ Family member [ Volunteer warker [ Other

Feeder position: [ Sitting [! Standing

Does the resident take any oral medication during meals [ No [] Yes intact [ yes hidden in the food

DINNER Meal starting hour Meal ending hour
Main course Second course | Side dish One plate meal Fruits Water
- shake Beverages
Capacity ml

Where meals are consumed: [ In the dining room [ In the bedroom [ In bed

Meals’ assistance: [ No (the resident is autonomous [ The resident is encouraged to eat
I The resident receives help cutting/chopping food [] The resident needs to be fed

Who feeds the resident: [ Nurse assistant [ Nurse [ Family member [ Volunteer worker [ Other
Feeder position: [ Sitting [ Standing
Does the resident take any oral medication during meals [ No [} Yes intact [ yes hidden in the food

o9~

Instructions: Blacken the portion consumed for each
course (or just single course in case one plate meal or
shake); Blacken the amount of liquids (water (drinks)
taken in the space “ ml
capacity in ml scale measure.

" indicate the mug/glass




