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Abstract 

Objectives: The aim of this study, as the first review directed at Primary Health Care, is to identify the screening prac‑
tices and health outcomes related to the care provided by Family Health Teams to the malnourished elderly people/
population.

Methods: Following PRISMA and PICO strategies, searches were conducted in four electronic databases (PubMed, 
Web of Science, Scopus & EMBASE) on observational, qualitative, quantitative, or mixed studies, written in Portu‑
guese, Spanish and English language, with participants of 65 years old or older at a community setting. The literature 
selected for this study ranges from the period 2011 to 2021; additional articles were included through reference lists.

Results: From the 483 studies identified, 16 were considered eligible to use in this work. The Mini Nutritional Assess‑
ment (MNA) score appears as the main criteria of choice, however, a standardized practice in the health systems 
regarding the use of screening methods has not been demonstrated. Studies are more oriented towards the analysis 
of the relationship of mortality/morbidity and malnutrition than towards the relationship of the cost and quality of life 
and malnutrition of the elderly.

Discussion: Malnutrition is one of the modifiable risk factors which contributes to the vulnerable condition of the 
elderly, with serious effects, especially when related to other comorbidities. Yet, several authors argue that the Primary 
Health Care intervention can minimize the negative impacts and improve the health outcomes.
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The twenty-first century is witnessing one of the most 
relevant social changes, which Portugal is also related 
to. According to the National Statistical Institute [1], 
the Portuguese demographic pyramid reflects a marked 
population aging (the fifth-highest value and the third 
lowest value of the Renewal Index of Population at the 
European level). An aging population has a marked pro-
pensity for developing states of multi-morbidity, which 
projects functional disabilities with direct effects on the 
consumption of resources [2]. Although the health of 

the Portuguese population has improved in the recent 
decades, this has not been accompanied by policies that 
reflect the need for improvement and investment in the 
health care of the elderly, recognizing that the phenom-
enon may mirror an increase in the demand for health 
care services [3].

Rodrigues et  al. [4] in their study, confirmed a high 
prevalence of multimorbidity (78.3%), increasing across 
age strata (72.8% for 65—69 years to 83.4% for ≥ 80 years). 
Hospitalization was reported by 25.8% of the individuals, 
concluding that the high prevalence of multimorbidity, 
associated with unhealthy lifestyles, of which diet stands 
out, is a predictor of vulnerability in the elderly, requiring 
dedicated intervention. This fact represents an enormous 
challenge to the health sector. There’s a high expecta-
tion on the Primary Health Care Services (PHCS) – seen 
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as a privileged and first-line access route for anyone to 
the National Health Systems, given their mission. Thus, 
implementing and improving effective and rapid commu-
nity intervention strategies that mobilize responses capa-
ble of satisfying the specific needs of this population is a 
demand for the health sector to address [5].

In Portugal, considering the overall effects of aging, 
the Ministry of Health [6] has approved the National 
Programme for the Health of the Elderly, recommend-
ing special attention to the elderly, and the interven-
tion of health professionals in the case of elderly with 
malnutrition.

Nutrition is a key component in the health of the 
elderly population, capable of determining the quality of 
aging conditions. In this sense, the adequate nutritional 
status is the reflection of the balance between the elder’s 
body food intake and the body’s nutritional needs [7, 8]. 
The concept of malnutrition refers to a state resulting 
from a lack of nutrient absorption or intake that leads 
to changes in the body composition (decreased fat-free 
mass) and the body cell mass, with a consequent decrease 
in physical and mental function, associated with a more 
reserved clinical prognosis [9].

According to the National Programme for the Promo-
tion of Healthy Eating [10], the population’s inadequate 
eating habits are the fourth modifiable risk factor that 
most contributed to the loss of healthy life years (11.4% 
of the total number of deaths), especially malnutrition, 
particularly in the elderly population.

To be noted that malnutrition in the elderly is a cur-
rent phenomenon often underdiagnosed that has not, 
yet, received its deserved attention. It is easily assumed 
as a natural and expected sign of aging, and therefore its 
early recognition becomes essential for appropriate and 
timely correction [11]. To highlight that across any of the 
different authors referenced for systematic reviews, the 
most common and cross-cutting thematic interest was 
the relationship between malnourished elderly and their 
hospitalization and institutionalization [12–17]. So, it is 
important to recognize the importance of re-conducting 
a new research study capable of validating the terms of 
analysis for the context of the potential PHC interven-
tion. The study will be based on a methodology that 
structures a scoping review and simultaneously substan-
tiates the following objectives:

 I. To identify the screening instruments in the diag-
nosis of elderly´s malnutrition;

 II. To identify the health outcomes (morbidity, mor-
tality, functional capacity, and quality of life) asso-
ciated with under-diagnosis and under-interven-
tion of Family Health Teams (Doctors and Nurses) 

regarding the phenomenon of malnutrition in the 
elderly;

Method
Eligibility criteria
The selected studies complied with the following PICOS 
strategy. Only studies are written in English, Spanish and 
Portuguese languages were considered. We included data 
sources on observational, qualitative, quantitative, or 
mixed indexed studies, published between 2011–2021, 
addressed to the adults aged 65 years and over, describing 
the use of screening/intervention tools or the identifica-
tion of health outcomes (morbidity, mortality, functional 
capacity and quality of life) associated with under-
diagnosis and under-intervention of the Family Health 
Teams in face of the malnutrition phenomenon. We 
have published a protocol for a scoping review that can 
be retrieved from osf.io/sw3aj. https:// doi. org/ 10. 17605/ 
OSF. IO/ SW3AJ.s health.

Information sources and search strategy
In July of 2021, the literature search was carried out by 
two reviewers (AT, BS) in PubMed, Web of Science, Sco-
pus & EMBASE. The literature was selected from the year 
2011 onwards. We opted to define this as the temporal 
interval to conduct our research, based on the systematic 
publication of reviews, in the recent years, regarding the 
theme of malnutrition in the elderly population [12–17]. 
Snowball citations were retrospectively and prospectively 
screened to ensure literature saturation. Review articles 
(i.e. systematic, scoping, narrative reviews), expert opin-
ion excerpts, protocol articles, and trial registers were 
excluded. The search strategy is presented in Table 1.

Study selection
Studies founded by database analysis were exported to 
the Rayyan Management Software. Reviewers AT, AM 
selected the eligible studies for this review. An inclusion/
exclusion algorithm was created to facilitate the data 
screening phases (three in total). In the first data screen-
ing phase, the duplicates identified by the software were 
reviewed and removed by AT, BS. In the second phase, 
two reviewers AT, AM independently identified assessed 
the titles and abstracts of the studies for inclusion. Each 
reviewer decided on the inclusion or exclusion of each 
paper based on the inclusion/exclusion criteria stated 
above. During the third phase, two reviewers AT, AM 
independently reviewed the papers approved during the 
second phase data review for inclusion. Possible disagree-
ments were resolved by consensus. The reason for exclu-
sion was identified for all excluded studies and a PRISMA 
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flowchart was drawn to summarise the study and selec-
tion process (Fig. 1).

Data extraction
The selected data was migrated to an Excel document 
format, and the information was organized according 
to studies that point out (1)  the procedure (screening/
intervention tools) that identified the malnutrition in the 
elderly; (2) and/or data from studies that identify health 

outcomes associated with under-diagnosis and under-
intervention by Family Health Teams.

In addition, when possible, data were extracted on: 1) 
study characteristics (study design, country of origin, 
year of publication, and sample size); 2) participant char-
acteristics (socio-economic and educational variables, 
clinical conditions, living arrangement, mean age, gender, 
and race); 3) screening instrument used in the diagnosis 
of malnutrition; 4) elderly´s health outcomes (morbidity, 
mortality, functional capacity and quality of life); 5) main 

Table 1 Search strategy

Search Criteria Search Term

Population (“elder” OR “elderly” OR “geriatric population”) NOT (“child*” OR “adolesce*” OR “adolescent*”

Intervention (“screening tools” OR “treatments” OR “assessment”)

Outcomes (“malnutrition” OR “undernutrition” OR “malnourished”) AND (“morbidity” OR “mortality” OR 
“functional capacity” OR “global Functions” OR “quality of life”)

Setting (“primary care” OR “primary health care” OR “primary healthcare” OR “family practice” OR 
“family medicine” OR “general practice” OR “general practitioner” OR GP OR “family doctor” 
OR “family nurse”)

Fig. 1 Adaptation of PRISMA flow chart
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screening instruments´ characteristics in the diagnosis of 
elderly´s malnutrition referred in the different studies; 6) 
main conclusions. The descriptions of the studies are pre-
sented in Tables 2, 3, and 4.

Data synthesis
The included articles were submitted to a qualitative syn-
thesis. The main results were organized into different 
categories in a discrete and non-overlapping manner. In 
each category, the results were summarised, highlighting 
their meaning.

Results
Initially, 483 studies were identified through an electronic 
database search. After removing duplicates (n = 54), the 
titles and abstracts were screened, and 391 studies were 
excluded. The main reasons for the exclusion of the stud-
ies were: i) did not consider the research scope (n = 335); 
ii) study contexts were exclusively hospital/nursing 
homes /inpatient (n = 32); iii) followed systematic review 
and meta-analysis methodology (n = 21); iv) include arti-
cles published in excluded languages (n = 1); v) opinion 
articles (n = 1); vi) book chapters (n = 1). Of the 38 full-
text articles assessed for eligibility, 13 met the inclusion 
criteria, and the other 25 were excluded because they 
presented unclear data regarding the report of our main 
objectives. References of these studies were manually 
analyzed, resulting in 3 additional studies. In total, 16 
studies were identified for this scoping review (Fig. 1).

Characteristics of included studies
Country of origin, year of publication, and sample sizes
The last ten years (between 2011 and 2021) evoke 
research interest in the topic across a broad geographi-
cal context, most notably in Belgium (18.75%) [21, 22, 32] 
and the USA (12.5%) [18, 33], followed by, Saudi Arabia 
[19], Spain [20], Slovenia [23], India [24], Italy [25], Den-
mark [26], Australia [27], Mexico [28], the Netherlands 
[29], Sweden [30] and Lithuania (respectively with 0.06%) 
[31]. Sample sizes of the included studies ranged from a 
minimum of n = 57 [20] to, a maximum of n = 15 121 31 
[18] (Table 2).

Sample characteristics
The sample characteristics of the included studies reveal 
that the age of the participants ranged between 60 [23, 24, 
30] and 99 years [23]. Most of the malnourished elderly were 
female [18–24, 26–29, 31], lived with another person [19, 27, 
28, 31], and had associated comorbidities [18, 23, 24, 26–28, 
30, 32, 33]. It should be noted that given the other terms that 
we previously established in the analysis of the sample char-
acteristics, only two studies considered the assessment of the 
socio-economic level of the participants [19, 24] five studies 

reveal the educational level [19, 24, 28, 30, 33] and two con-
sider race [18, 33] (Table 2).

Design
The research design was mostly observational, and 
cross-sectional descriptive studies (75%) [18–20, 22–
25, 28, 30–33], followed by quantitative studies (18.7%) 
[21, 26, 29], and mixed (0.06%) [27]. The dissemina-
tion of the articles was essentially from the health 
area (56.2%) [18, 21, 22, 24, 27, 29, 31–33], and from 
the nutrition scope (43.8%) [19, 20, 23, 25, 26, 28, 30] 
(Table 2).

Procedures
Fifteen samples of malnourished elderly were obtained 
based on validated screening instruments [19–33] and 
only one study [18] based on the clinical diagnosis made 
by the physician, reported in the elderly patient’s clinical 
file (Table 2).

Measures/malnutrion screening instruments
Twelve studies used the Mini Nutritional Assessment 
(MNA) to diagnose malnutrition in the elderly [19, 20, 
22, 24–28, 30–33]. To highlight that nine of those twelve 
studies used MNA exclusively for the sample selection 
[20, 24–26, 28, 30–33]. Hegendörfer et  al. [22] used it 
combined with pre-albumin levels, and Preston et  al. 
[27] used it in association with three other screening 
instruments (namely, Australian Nutritional Screen-
ing Initiative – ANSI; Malnutrition Universal Screening 
Tool – MUST and Malnutrition Screening Tool—MST). 
Schilp et  al. [29] appealed to Short Nutritional Assess-
ment Questionnaire 65 + (SNAQ 65 +). Galiot et al. [20] 
and Klemenc-Ketis et  al. [23] just used MUST. Ahmed 
et  al. [18] does not consider the screening instrument. 
The study selected malnourished participants based on 
the clinical diagnosis in the medical record (ICD-9 and 
10). The description of main screening instruments´ 
characteristics in the diagnosis of elderly´s malnutri-
tion reveals that fourteen studies [19–26, 28–33], in 
their methods sections, explained the nutritional profiles 
categories (baseline) associated with the choice of their 
instruments, except for Preston et  al. [27] that did not 
reported any information. Also, only three studies [21, 
28, 33] have tried to sustain their instrument’s options 
considering its psychometric characterístics and the 
recommendation of the Nutrition Group (the European 
Society for Enteric and Parental Nutrition, the Ameri-
can Society for Parenteral and Enteral Nutrition, and the 
National Institute for Health and Care Excellence). In all 
studies, the instrument´s application was assumed by the 
research/health professional assessment (Tables 2 and 3).
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Table 2 Description of main sample characteristics, study design, and procedures

Authors (Year) Sample size (n) Sample characteristics 
(mean age, socio-economic 
and educational variables, 
clinical conditions, gender, 
living arrangement, and 
race)

Design Procedures (recruitment)

Ahmed et al. [18] n = 15 121 131
(801 272) malnourished

Malnourished elderly
M = 75.4 years
Social level = NR
Educational level = NR
Clinical conditions = 100% 
diabetes
Gender = 57.63% women
Living arrangement = NR
Race = 74.93% whites

Observational retrospective 
study

Clinical diagnosis in the 
medical record (ICD‑9 
and 10)

Normo-nourished elderly
M = 71.3 years
Social level = NR
Educational level = NR
Clinical conditions = 100% 
diabetes
Gender = 52.79% women
Living arrangement = NR
Race = 79.24% whites

Alhamadan et al. [19] n = 2045
(427.4) risk/malnourished

Risk/malnourished Elderly
M = 66.1 years
Social level = 83.7% Not 
Employed
Educational level = 27% Inter‑
mediate & Secondary
Clinical conditions = 63.2% 
without comorbidities
Gender = 55% women
Living arrangement = 79.4% 
married
Race = NR

Cross‐sectional descriptive 
study

MNA & BMI

Galiot et al. [20] n = 57
(14.89) risk/malnourished

Risk/malnourished Elderly
Age = range from 75 to 
80 years (59.65%)
Social level = NR
Educational level = NR
Clinical conditions = 63.2% 
without comorbidities
Gender = 55% women
Living arrangement = NR
Race = NR

Cross‐sectional descriptive 
study

MNA

Geurden et al. [21] n = 100
(29) risk/malnourished

Risk/malnourished Elderly
M = 76.1 years
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 86.2% women
Living arrangement = NR
Race = NR

Randomized cross sectional 
study design

MUST
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Table 2 (continued)

Authors (Year) Sample size (n) Sample characteristics 
(mean age, socio-economic 
and educational variables, 
clinical conditions, gender, 
living arrangement, and 
race)

Design Procedures (recruitment)

Hegendörfer et al. [22] n = 567
(69) were at risk of malnutri‑
tion based on MNA and (72) 
based on pre‑albumin

Malnourished elderly 
based on MNA
M = 85.6 years
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 72.1% women
Living arrangement = NR
Race = NR

Observational prospective 
cohort study

MNA & prealbumin levels

Malnourished elderly 
based on pre-albumin 
levels
M = 95.9 years
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 76.9% women
Living arrangement = NR
Race = NR

Klemenc‑Ketis et al. [23] n = 1641
(216) risk malnourished

Risk malnourished Elderly
Age = 60.4% (range from 20 
to 99 years)
Social level = NR
Educational level = NR
Clinical conditions = 43.6%
Gender = 68.1% women
Living arrangement = NR
Race = NR

Cross‑sectional observational 
study

MUST

Krishnamoorthy et al. [24] n = 279
(50) risk/malnourished

Risk/malnourished Elderly
Age = range from 60 to 
70 years (62%)
Social level = 96% unem‑
ployed
Educational level = 88% no 
formal education
Clinical conditions = NR
Gender = 76% women
Living arrangement = NR
Race = NR

Cross‐sectional descriptive 
study

MNA

Mastronuzzi et al. [25] n = 274
(99) risk/malnourished

Risk/malnourished Elderly
M = 85 years
Social level = NR
Educational level = NR
Clinical conditions = 23.3% 
dementia
Gender = 63.63% women
Living arrangement = NR
Race = NR

Cross‐sectional descriptive 
study

MNA
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Table 2 (continued)

Authors (Year) Sample size (n) Sample characteristics 
(mean age, socio-economic 
and educational variables, 
clinical conditions, gender, 
living arrangement, and 
race)

Design Procedures (recruitment)

Pedersen et al. [26] n = 208 malnourished Intervention Group
M = 86 years
Social level = NR
Educational level = NR
Clinical conditions = 35% 
comorbidities
Gender = 59% women
Living arrangement = 64.5% 
eat alone
Race = NR

Randomized study MNA

Control Group
M = 86.3 years
Social level = NR
Educational level = NR
Clinical conditions = 32% 
comorbidities
Gender = 55% women
Living arrangement = 63% 
eat alone
Race = NR

Preston et al. [27] n = 59
(37/59) malnourished based 
on ANSI
(10/59) malnourished based 
on MNA
(9/59) malnourished based 
on MUST
(12/59) malnourished based 
on MST

Malnourished elderly
Age =  >  = 80 years (60%)
Social level = NR
Educational level = NR
Clinical conditions = 60% 
fracture risk
Gender = 60% women
Living arrangement = 70% 
living with another
Race = NR

Mixed Study MNA, ANSI, MUST & MST

Rodriguez‑Tadeo et al. [28] n = 760
(384) risk/malnourished

Elderly
Age = range from 70 to 
79 years (44.6%)
Social level = NR
Educational level = 41.8% 
Primary or lower
Clinical conditions = 52.7% 
depression
Gender = 63.63% women
Living arrangement = 47.1% 
married
Race = NR

Observational, descriptive, 
and cross‑sectional study

MNA
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Table 2 (continued)

Authors (Year) Sample size (n) Sample characteristics 
(mean age, socio-economic 
and educational variables, 
clinical conditions, gender, 
living arrangement, and 
race)

Design Procedures (recruitment)

Schilp et al. [29] n = 146 malnourished Intervention Group
M = 80.6 years
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 62.5% women
Living arrangement = 43% 
living alone
Race = NR

Randomized study SNAQ 65 + 

Control Group
M = 80.5 years
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 66.2% women
Living arrangement = 53% 
living alone
Race = NR

Shakersain et al. [30] n = 3041
(802) risk/malnourished

Risk/Malnourished Elderly
Age = 60–69 years
Social level = NR
Educational level = 42.6% 
High School
Clinical conditions = 80.1% 
vascular disease
Gender = 70.9% women
Living arrangement = 65.2% 
living alone
Race = NR

Observational prospective 
cohort study

MNA

Spirgienė et al. [31] n = 169
(82) malnourished

Malnourished Elderly
Age = range from 65 to 
75 years (55%)
Social level = NR
Educational level = NR
Clinical conditions = NR
Gender = 63.9% women
Living arrangement = 45% 
living with another person
Race = NR

Cross‐sectional descriptive 
study

MNA

Vandewoude et al. [32] n = 3299
(1389) risk/malnourished

Risk/Malnourished Elderly
M = 82.7 years
Social level = NR
Educational level = NR
Clinical conditions = 20% 
depression
Gender = 69,5% women
Living arrangement = NR
Race = NR

Observational Cross‑sectional 
study

MNA

Yang et al. [33] n = 198
(124.7) risk/malnourished

Risk/Malnourished Elderly
M = 78 years
Social level = NR
Educational level = 48.9% 
High School
Clinical conditions = NR
Gender = 84.9% women
Living arrangement = 22.8% 
living with another person
Race = 35.6% African Ameri‑
can

Observational prospective 
cohort study

MNA

ANSI Australian Nutritional Screening Initiative, BMI Body Mass Index, ICD International Classifications of Desiese, MNA Mini Nutritional Assessment, MUST Malnutrition 
Universal Screening Tool, MST Malnutrition Screening Tool, NR Not Reported, SNAQ 65 + Short Nutritional Assessment Questionnaire 65 + 
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re
ga

rd
in

g 
th

e 
de

cl
in

e 
of

 fo
od

 in
ta

ke
, w

ei
gh

t l
os

s 
in

 th
e 

pa
st

 
th

re
e 

m
on

th
s, 

m
ob

ili
ty

, p
sy

ch
os

oc
ia

l s
tr

es
s 

or
 a

cu
te

 d
is

ea
se

 
in

 th
e 

pa
st

 th
re

e 
m

on
th

s, 
an

d 
ne

ur
op

sy
ch

ol
og

ic
al

 p
ro

bl
em

s
Th

e 
sc

re
en

in
g 

sc
or

e 
ra

ng
es

 fr
om

 0
 to

 1
4 

w
he

re
 1

1–
14

 is
 

co
ns

id
er

ed
 n

or
m

al
 n

ut
rit

io
na

l s
ta

tu
s, 

8–
11

 is
 a

 ri
sk

 o
f m

al
nu

‑
tr

iti
on

 a
nd

 0
–7

 is
 m

al
nu

tr
iti

on
. I

f t
he

 s
cr

ee
ni

ng
 s

co
re

 is
 ≤

 1
1 

th
en

 th
e 

as
se

ss
m

en
t p

ar
t i

s 
im

pl
em

en
te

d 
th

at
 c

on
si

st
s 

of
 

12
 it

em
s 

in
cl

ud
in

g 
m

id
‑a

rm
 a

nd
 c

al
f c

irc
um

fe
re

nc
es

 a
nd

 
qu

es
tio

ns
 a

bo
ut

 fe
ed

in
g,

 s
el

f‑a
ss

es
sm

en
t o

f n
ut

rit
io

n 
an

d 
ge

ne
ra

l h
ea

lth
, t

ak
in

g 
m

or
e 

th
an

 th
re

e 
pr

es
cr

ip
tio

n 
dr

ug
s, 

in
de

pe
nd

en
t l

iv
in

g,
 a

nd
 p

re
ss

ur
e 

so
re

s/
sk

in
 u

lc
er

s. 
Th

e 
as

se
ss

m
en

t s
co

re
 ra

ng
es

 fr
om

 0
 to

 1
6.

 B
as

ed
 o

n 
th

e 
sc

or
es

 
of

 th
e 

sc
re

en
in

g 
an

d 
as

se
ss

m
en

t p
ar

ts
 o

f M
N

A
, a

 m
al

nu
tr

i‑
tio

n 
in

di
ca

to
r s

co
re

 is
 c

al
cu

la
te

d
Th

e 
an

sw
er

s 
ca

n 
gi

ve
 th

re
e 

nu
tr

iti
on

al
 p

ro
fil

e 
ca

te
go

rie
s: 

1)
 w

el
l‑n

ou
ris

he
d 

(2
4–

30
 p

oi
nt

s)
; 2

) r
is

k 
of

 m
al

nu
tr

iti
on

 
(1

7–
23

.5
 p

oi
nt

s; 
3)

 u
nd

er
no

ur
is

he
d 

(<
 1

7 
po

in
ts

)

Re
se

ar
ch

/h
ea

lth
 p

ro
fe

ss
io

na
l a

ss
es

sm
en

t
It´

s 
a 

re
lia

bl
e 

an
d 

ea
sy

‑t
o‑

us
e 

nu
tr

iti
on

al
 a

ss
es

sm
en

t t
oo

l
H

as
 a

n 
ad

eq
ua

te
 p

re
di

ct
iv

e 
va

lid
ity

 a
nd

 s
pe

ci
fic

ity
 o

f a
na

ly
si

s 
co

nc
er

ni
ng

 th
e 

fra
il 

el
de

rly
 p

op
ul

at
io

n
Re

co
m

m
en

de
d 

by
 th

e 
Eu

ro
pe

an
 S

oc
ie

ty
 fo

r E
nt

er
ic

 a
nd

 
Pa

re
nt

al
 N

ut
rit

io
n

M
ST

 [2
7]

N
ot

 re
po

rt
ed

Re
se

ar
ch

/h
ea

lth
 p

ro
fe

ss
io

na
l a

ss
es

sm
en

t
N

ot
 re

po
rt

ed

M
U

ST
 [2

1,
 2

3,
 2

7]
A

ss
ig

ns
 ri

sk
 fo

r m
al

nu
tr

iti
on

 b
as

ed
 o

n 
BM

I (
<

 1
8.

5 
kg

/m
 =

 2
; 

18
.5

–2
0 
=

 1
; >

 2
0 
=

 0
), 

un
pl

an
ne

d 
w

ei
gh

t l
os

s 
in

 3
–6

 m
on

th
s 

(<
 5

%
 =

 0
; 5

–1
0%

 =
 1

; >
 1

0%
 =

 2
), 

an
d 

ac
ut

el
y 

ill
 w

ith
 n

o 
nu

tr
iti

on
al

 in
ta

ke
 o

r l
ik

el
ih

oo
d 

of
 n

o 
in

ta
ke

 fo
r m

or
e 

th
an

 
5 

da
ys

 (=
 2

). 
A

 to
ta

l s
co

re
 o

f 2
 o

r m
or

e 
in

di
ca

te
s 

hi
gh

 ri
sk

 o
f 

m
al

nu
tr

iti
on

 w
ith

 tr
ea

tm
en

t r
ec

om
m

en
de

d.
 A

 s
co

re
 o

f 1
 is

 
in

te
rp

re
te

d 
as

 m
ed

iu
m

 ri
sk

 w
ith

 re
co

m
m

en
de

d 
fo

llo
w

‑u
p.

 A
 

sc
or

e 
of

 0
 in

di
ca

te
s 

lo
w

 ri
sk

 w
ith

 c
on

tin
ua

l c
ar

e 
as

 u
su

al

Re
se

ar
ch

/h
ea

lth
 p

ro
fe

ss
io

na
l a

ss
es

sm
en

t
M

U
ST

 h
as

 fa
ce

 c
on

te
nt

, c
on

cu
rr

en
t, 

an
d 

pr
ed

ic
tiv

e 
va

lid
ity

. 
Th

e 
to

ol
 is

 in
te

rn
al

ly
 c

on
si

st
en

t a
nd

 re
lia

bl
e,

 w
ith

 a
 v

er
y 

go
od

 
to

 e
xc

el
le

nt
 re

pr
od

uc
ib

ili
ty

 w
he

n 
di

ffe
re

nt
 o

bs
er

ve
rs

 a
ss

es
s 

th
e 

sa
m

e 
pa

tie
nt

s 
(k

ap
pa

 v
al

ue
s 

be
tw

ee
n 

0.
8 

an
d 

1.
0)

Th
e 

co
m

m
un

ity
‑d

w
el

lin
g 

po
pu

la
tio

n 
M

U
ST

 p
re

di
ct

 ra
te

s 
of

 
ho

sp
ita

l a
dm

is
si

on
s 

an
d 

G
en

er
al

 P
ra

ct
ic

es
 v

is
its

. I
t a

ls
o 

sh
ow

s 
th

at
 a

pp
ro

pr
ia

te
 n

ut
rit

io
na

l i
nt

er
ve

nt
io

n 
im

pr
ov

es
 o

ut
co

m
es

. 
M

U
ST

 h
as

 b
ee

n 
m

ad
e 

us
er

‑fr
ie

nd
ly

 th
ro

ug
h 

ex
te

ns
iv

e 
fie

ld
 

te
st

in
g 

by
 m

an
y 

pr
of

es
si

on
al

s 
in

 d
iff

er
en

t h
ea

lth
ca

re
 s

et
tin

gs
Re

co
m

m
en

de
d 

by
 th

e 
Eu

ro
pe

an
 S

oc
ie

ty
 fo

r E
nt

er
ic

 a
nd

 
Pa

re
nt

al
 N

ut
rit

io
n,

 th
e 

A
m

er
ic

an
 S

oc
ie

ty
 fo

r P
ar

en
te

ra
l a

nd
 

En
te

ra
l N

ut
rit

io
n,

 a
nd

 th
e 

N
at

io
na

l I
ns

tit
ut

e 
fo

r H
ea

lth
 a

nd
 

Ca
re

 E
xc

el
le

nc
e
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AN
SI

 A
us

tr
al

ia
n 

N
ut

rit
io

na
l S

cr
ee

ni
ng

 In
iti

at
iv

e,
 B

M
I B

od
y 

M
as

s 
In

de
x,

 M
N

A 
M

in
i N

ut
rit

io
na

l A
ss

es
sm

en
t, 

M
U

ST
 M

al
nu

tr
iti

on
 U

ni
ve

rs
al

 S
cr

ee
ni

ng
 To

ol
, M

ST
 M

al
nu

tr
iti

on
 S

cr
ee

ni
ng

 To
ol

, N
R 

N
ot

 R
ep

or
te

d,
 S

N
AQ

 6
5 
+

 S
ho

rt
 

N
ut

rit
io

na
l A

ss
es

sm
en

t Q
ue

st
io

nn
ai

re
 6

5 
+

 

Ta
bl

e 
3 

(c
on

tin
ue

d)

Sc
re

en
in

g 
In

st
ru

m
en

ts
N

ut
ri

tio
na

l p
ro

fil
es

 c
at

eg
or

ie
s 

(b
as

el
in

e)
A

pp
lic

at
io

n
Ph

sy
ch

om
et

ri
c 

Ch
ar

ac
te

rí
st

ic
s

Pr
ea

lb
um

in
 L

ev
el

s 
[2

2]
Th

e 
pr

ea
lb

um
in

 w
as

 m
ea

su
re

d 
in

 fa
st

in
g 

se
ru

m
 w

ith
 th

e 
U

ni
Ce

l®
 D

xC
 8

00
 S

yn
ch

ro
n.

 B
as

ed
 o

n 
pr

ea
lb

um
in

 le
ve

ls
, 

th
e 

nu
tr

iti
on

al
 s

ta
tu

s 
ca

te
go

rie
s 

w
er

e 
at

 ri
sk

 o
f m

al
nu

tr
iti

on
 

(p
re

al
bu

m
in

 <
 2

0 
m

g/
dl

) a
nd

 w
ith

ou
t r

is
k 

of
 m

al
nu

tr
iti

on
 

(p
re

al
bu

m
in

 ≥
 2

0 
m

g/
dL

)

Re
se

ar
ch

/h
ea

lth
 p

ro
fe

ss
io

na
l a

ss
es

sm
en

t
N

ot
 re

po
rt

ed

SN
A

Q
 6

5 
+

 [2
9]

Th
e 

pr
ofi

le
 u

nd
er

no
ur

is
he

d 
is

 c
on

si
de

re
d 

if 
th

e 
m

id
‑u

pp
er

 
ar

m
 c

irc
um

fe
re

nc
e 

is
 le

ss
 th

an
 2

5 
cm

 a
nd

/o
r 4

 k
g 

or
 m

or
e 

se
lf‑

re
po

rt
ed

 u
ni

nt
en

tio
na

l w
ei

gh
t l

os
s 

w
ith

in
 th

e 
pa

st
 

6 
m

on
th

s

Re
se

ar
ch

/h
ea

lth
 p

ro
fe

ss
io

na
l a

ss
es

sm
en

t
N

ot
 re

po
rt

ed
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Ta
bl

e 
4 

D
es

cr
ip

tio
n 

of
 e

ld
er

ly
´s

 h
ea

lth
 o

ut
co

m
es

 (m
or

bi
di

ty
, m

or
ta

lit
y,

 fu
nc

tio
na

l c
ap

ac
ity

, a
nd

 q
ua

lit
y 

of
 li

fe
), 

an
d 

m
ai

n 
co

nc
lu

si
on

s 
of

 th
e 

el
ig

ib
le

 s
tu

di
es

A
ut

ho
rs

 (Y
ea

r)
El

de
rl

y´
s 

he
al

th
 o

ut
co

m
es

 (m
or

bi
di

ty
, m

or
ta

lit
y,

 fu
nc

tio
na

l c
ap

ac
it

y,
 a

nd
 

qu
al

it
y 

of
 li

fe
)

M
ai

n 
co

nc
lu

si
on

s

A
hm

ed
 e

t a
l. 

[1
8]

Th
e 

ris
k 

of
 d

ea
th

 fo
r t

ho
se

 w
ith

 d
ia

be
te

s 
in

cr
ea

se
d 

69
%

 in
 m

al
no

ur
is

he
d 

ve
rs

us
 

no
rm

al
 n

ut
rie

nt
s 

(P
 <

 0
.0

00
1)

. M
al

nu
tr

iti
on

 in
cr

ea
se

d 
th

e 
ris

k 
of

 d
ea

th
 w

ith
in

 re
ac

h 
of

 th
e 

co
m

m
on

 c
om

or
bi

d 
co

nd
iti

on
s, 

in
cl

ud
in

g 
is

ch
ae

m
ic

 h
ea

rt
 d

is
ea

se
, c

hr
on

ic
 

ob
st

ru
ct

iv
e 

pu
lm

on
ar

y 
di

so
rd

er
, s

tr
ok

e 
or

 tr
an

si
en

t i
sc

he
m

ic
 a

tt
ac

k,
 h

ea
rt

 fa
ilu

re
, 

ch
ro

ni
c 

ki
dn

ey
 d

is
ea

se
, a

nd
 a

cu
te

 m
yo

ca
rd

ia
l i

nf
ar

ct
io

n.
 In

 a
dd

iti
on

, t
he

 to
ta

l a
nn

ua
l 

ex
pe

nd
itu

re
 fo

r t
he

 m
al

no
ur

is
he

d 
be

ne
fic

ia
rie

s 
w

er
e 

si
gn

ifi
ca

nt
ly

 h
ig

he
r t

ha
n 

th
en

 
fo

r t
he

 n
or

m
al

‑n
ut

rie
nt

 b
en

efi
ci

ar
ie

s 
($

36
 0

79
 v

s 
20

 7
87

) (
P 

<
 0

.0
00

1)

M
al

nu
tr

iti
on

 is
 s

ig
ni

fic
an

t c
om

or
bi

di
ty

 a
ffe

ct
in

g 
th

e 
su

rv
iv

al
 a

nd
 h

ea
lth

 c
ar

e 
co

st
s 

of
 

th
e 

pe
rs

on
 w

ith
 d

ia
be

te
s. 

Th
er

e 
is

 a
 n

ee
d 

to
 d

ev
el

op
 a

nd
 im

pl
em

en
t e

vi
de

nc
e‑

ba
se

d 
cl

in
ic

al
 d

ec
is

io
n 

pa
th

w
ay

s 
fo

r a
pp

ro
pr

ia
te

 s
cr

ee
ni

ng
, a

ss
es

sm
en

t, 
di

ag
no

si
s, 

an
d 

tr
ea

tm
en

t o
f m

al
no

ur
is

he
d 

pa
tie

nt
s, 

an
d 

to
 p

re
ve

nt
 m

al
nu

tr
iti

on
 in

 n
or

m
al

‑n
ut

rit
io

us
 

pa
tie

nt
s 

w
ith

 d
ia

be
te

s

A
lh

am
ad

an
 e

t a
l. 

[1
9]

Th
er

e 
w

as
 a

 s
ig

ni
fic

an
t a

ss
oc

ia
tio

n 
be

tw
ee

n 
nu

tr
iti

on
al

 s
ta

tu
s 

an
d 

A
D

L.
 O

nl
y 

15
.2

%
 

w
er

e 
at

 ri
sk

 o
f m

al
nu

tr
iti

on
 o

r m
al

no
ur

is
hm

en
t a

m
on

g 
th

os
e 

as
se

ss
ed

 a
s 

fu
lly

 fu
nc

‑
tio

na
l. 

A
m

on
g 

th
os

e 
ra

te
d 

as
 m

od
er

at
el

y 
fu

nc
tio

na
l o

r s
ev

er
el

y 
un

fu
nc

tio
na

l, 
55

.3
%

 
an

d 
73

.9
%

 w
er

e 
cl

as
si

fie
d 

as
 a

t r
is

k 
of

 m
al

nu
tr

iti
on

 o
r m

al
no

ur
is

he
d,

 re
sp

ec
tiv

el
y

A
ss

es
si

ng
 th

e 
nu

tr
iti

on
al

 s
ta

tu
s 

of
 th

e 
el

de
rly

 id
en

tifi
ed

 a
 h

ig
h 

pr
ev

al
en

ce
 o

f u
nd

er
‑

nu
tr

iti
on

 a
nd

 o
be

si
ty

. S
uc

h 
as

se
ss

m
en

ts
 s

ho
ul

d 
be

 ro
ut

in
e 

pr
ac

tis
e 

in
 P

H
C

G
al

io
t e

t a
l. 

[2
0]

Th
e 

ris
k 

of
 m

al
nu

tr
iti

on
 w

as
 p

os
iti

ve
ly

 re
la

te
d 

to
 s

oc
ia

l r
is

k 
an

d 
ch

ro
ni

c 
di

se
as

es
. 

3.
6%

 o
f p

ar
tic

ip
an

ts
 w

ho
 h

ad
 s

oc
ia

l p
ro

bl
em

s, 
w

er
e 

at
 ri

sk
 o

f m
al

nu
tr

iti
on

 a
nd

 m
al

‑
nu

tr
iti

on
 (1

.8
%

). 
Pe

op
le

 s
uff

er
in

g 
fro

m
 m

or
e 

th
an

 s
ix

 p
at

ho
lo

gi
es

, a
ls

o 
ha

d 
a 

hi
gh

er
 

nu
tr

iti
on

al
 ri

sk

Th
e 

ris
k 

of
 u

nd
er

nu
tr

iti
on

 s
ee

m
s 

to
 b

e 
as

so
ci

at
ed

 w
ith

 a
 m

or
e 

di
sa

dv
an

ta
ge

d 
so

ci
al

 
co

nd
iti

on
 a

nd
 c

om
or

bi
di

tie
s. 

Th
e 

de
ve

lo
pm

en
t o

f t
ra

in
in

g 
pr

og
ra

m
s 

in
 n

ut
rit

io
n 

ed
uc

at
io

n 
an

d 
th

e 
us

e 
of

 s
im

pl
e 

to
ol

s 
to

 id
en

tif
y 

nu
tr

iti
on

al
 ri

sk
 in

 p
rim

ar
y 

he
al

th
 

ca
re

 c
ou

ld
 e

ffe
ct

iv
el

y 
re

du
ce

 th
e 

pr
ev

al
en

ce
 o

f m
al

nu
tr

iti
on

, a
vo

id
 n

eg
at

iv
e 

he
al

th
 

co
ns

eq
ue

nc
es

 a
nd

 im
pr

ov
e 

th
e 

qu
al

ity
 o

f c
ar

e.
 If

 a
 s

itu
at

io
n 

of
 n

ut
rit

io
na

l r
is

k 
is

 n
ot

 
de

te
ct

ed
 a

nd
 tr

ea
te

d 
ea

rly
, i

t c
an

 le
ad

 to
 m

al
nu

tr
iti

on
, a

 s
er

io
us

 p
at

ho
lo

gi
ca

l s
itu

at
io

n 
w

ith
 v

er
y 

ne
ga

tiv
e 

co
ns

eq
ue

nc
es

 fo
r t

he
 e

ld
er

ly
´s

 h
ea

lth
, n

ot
 to

 m
en

tio
n 

th
e 

so
ci

al
 

an
d 

he
al

th
 c

os
ts

 th
at

 th
is

 s
itu

at
io

n 
en

ta
ils

G
eu

rd
en

 e
t a

l., 
[2

1]
Pa

tie
nt

s 
at

 ri
sk

 o
f m

al
nu

tr
iti

on
 w

er
e 

si
gn

ifi
ca

nt
ly

 s
ic

ke
r (
P 

<
 0

.0
01

), 
an

d 
re

ve
al

ed
 

m
or

e 
ea

tin
g 

pr
ob

le
m

s 
su

ch
 a

s 
di

ffi
cu

lti
es

 w
ith

 c
he

w
in

g 
or

 s
w

al
lo

w
in

g 
an

d 
lo

ss
 o

f 
ap

pe
tit

e 
(P

 <
 0

.0
01

)

Be
lg

ia
n 

nu
rs

es
 p

ro
vi

di
ng

 c
ar

e 
at

 h
om

e 
do

 n
ot

 y
et

 fu
lly

 c
om

pl
y 

w
ith

 in
te

rn
at

io
na

l 
nu

tr
iti

on
al

 re
co

m
m

en
da

tio
ns

. O
ur

 s
ur

ve
y 

of
 n

ur
se

s 
re

ve
al

ed
 lo

w
 a

w
ar

en
es

s, 
lo

w
 

kn
ow

le
dg

e 
ca

pa
ci

ty
, a

nd
 p

oo
r c

om
m

un
ic

at
io

n 
be

tw
ee

n 
st

ak
eh

ol
de

rs
. S

ys
te

m
at

ic
 

sc
re

en
in

g 
sh

ou
ld

 b
e 

fu
rt

he
r d

ev
el

op
ed

 a
nd

 e
va

lu
at

ed
 in

 th
is

 p
op

ul
at

io
n 

at
 ri

sk
. 

A
dd

iti
on

al
 tr

ai
ni

ng
 in

 n
ut

rit
io

na
l n

ur
si

ng
 c

ar
e 

an
d 

sc
re

en
in

g 
m

et
ho

ds
 fo

r m
al

nu
tr

iti
on

 
is

 n
ee

de
d

H
eg

en
dö

rf
er

 e
t a

l. 
[2

2]
Su

rv
iv

al
 is

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
tly

 lo
w

er
 fo

r t
ho

se
 w

ith
 a

 ri
sk

 o
f m

al
nu

tr
iti

on
 b

as
ed

 
on

 e
ith

er
 M

N
A

 (P
 <

 0
.0

01
) o

r p
re

‑a
lb

um
in

 (P
 =

 0
.0

01
). 

N
o 

si
gn

ifi
ca

nt
ly

 h
ig

he
r h

os
pi

‑
ta

liz
at

io
n 

is
 o

bs
er

ve
d 

fo
r t

ho
se

 a
t r

is
k 

of
 m

al
nu

tr
iti

on
 b

as
ed

 o
n 

M
N

A
 (P

 =
 0

.0
68

) o
r 

pr
e‑

al
bu

m
in

 (P
 =

 0
.0

58
)

Th
er

e 
is

 th
e 

ne
ed

 fo
r f

ur
th

er
 re

se
ar

ch
 o

n 
th

e 
as

se
ss

m
en

t o
f n

ut
rit

io
na

l s
ta

tu
s 

in
 

co
m

m
un

ity
‑d

w
el

lin
g,

 in
de

pe
nd

en
t v

er
y 

ol
d 

ad
ul

ts
 w

ho
 w

ou
ld

 b
en

efi
t f

ro
m

 a
 

co
m

bi
na

tio
n 

of
 b

ot
h 

an
th

ro
po

m
et

ric
 a

nd
/o

r d
ie

ta
ry

 a
ss

es
sm

en
t a

nd
 b

io
m

ar
ke

rs
 

su
ch

 a
s 

pr
e‑

al
bu

m
in

. T
hi

s 
is

 im
po

rt
an

t i
n 

lig
ht

 o
f t

he
 g

ro
w

in
g 

gl
ob

al
 p

op
ul

at
io

n 
of

 
ad

ul
ts

 8
0 

ye
ar

s 
an

d 
ol

de
r, 

th
e 

im
pa

ct
 o

f m
al

nu
tr

iti
on

 o
n 

th
ei

r q
ua

lit
y 

of
 li

fe
 a

nd
 ri

sk
 o

f 
ad

ve
rs

e 
ou

tc
om

es
, a

nd
 th

e 
av

ai
la

bi
lit

y 
of

 p
ot

en
tia

lly
 b

en
efi

ci
al

 in
te

rv
en

tio
ns

Kl
em

en
c‑

Ke
tis

 e
t a

l. 
[2

3]
Th

er
e 

is
 a

 s
ig

ni
fic

an
t a

ss
oc

ia
tio

n 
of

 in
cr

ea
se

d 
ris

k 
of

 m
al

nu
tr

iti
on

 w
ith

 a
ge

 a
nd

 B
M

I 
(P

 =
 0

.0
22

); 
se

ve
ra

l c
hr

on
ic

 d
is

ea
se

s 
(P

 =
 0

.0
01

); 
a 

m
is

pe
rc

ep
tio

n 
of

 th
ei

r c
ur

re
nt

 
he

al
th

 s
ta

tu
s 

(P
 =

 0
.0

01
); 

fe
el

in
g 

lo
ne

ly
 (P

 <
 0

.0
01

); 
an

d 
in

cr
ea

se
d 

pa
in

 in
te

ns
ity

 
(P

 =
 0

.0
03

)

A
 s

cr
ee

ni
ng

 p
ro

gr
am

 in
 p

rim
ar

y 
he

al
th

 c
ar

e 
ca

n 
he

lp
 id

en
tif

y 
pe

op
le

 a
t r

is
k 

of
 m

al
nu

‑
tr

iti
on

. I
n 

ad
di

tio
n,

 a
pp

ro
pr

ia
te

 n
ut

rit
io

na
l s

up
po

rt
 is

 s
ug

ge
st

ed
 a

s 
it 

ca
n 

he
lp

 re
ve

rs
e 

or
 s

to
p 

th
e 

tr
aj

ec
to

ry
 o

f m
al

nu
tr

iti
on

 a
nd

 th
e 

ne
ga

tiv
e 

ou
tc

om
es

 a
ss

oc
ia

te
d 

w
ith

 
po

or
 n

ut
rit

io
na

l s
ta

tu
s. 

It 
sh

ou
ld

 b
e 

no
te

d 
th

at
 b

y 
lim

iti
ng

 s
cr

ee
ni

ng
 fo

r m
al

nu
tr

iti
on

 
on

ly
 to

 h
os

pi
ta

liz
ed

 a
nd

 e
ld

er
ly

 p
at

ie
nt

s, 
w

e 
ar

e 
m

is
si

ng
 a

 la
rg

e 
pe

rc
en

ta
ge

 o
f t

he
 

po
pu

la
tio

n 
liv

in
g 

at
 h

om
e,

 e
sp

ec
ia

lly
 th

os
e 

w
ho

 d
o 

no
t a

tt
en

d 
PH

C

Kr
is

hn
am

oo
rt

hy
 e

t a
l. 

[2
4]

N
ot

 R
ep

or
te

d
N

ut
rit

io
na

l d
ys

fu
nc

tio
ns

 a
re

 im
po

rt
an

t h
ea

lth
 is

su
es

 to
 b

e 
co

ns
id

er
ed

 a
m

on
g 

th
e 

el
de

rly
 p

op
ul

at
io

n.
 O

pp
or

tu
ni

st
ic

 s
cr

ee
ni

ng
 m

ay
 b

e 
us

ef
ul

 a
t t

he
 P

H
C

 le
ve

l. 
St

re
ng

th
‑

en
in

g 
pr

im
ar

y 
he

al
th

 c
ar

e 
to

 a
dd

re
ss

 a
nd

 p
re

ve
nt

 th
is

 h
ea

lth
 is

su
e 

th
ro

ug
h 

ba
la

nc
ed

 
di

et
ar

y 
pr

ac
tic

es
 c

an
 im

pr
ov

e 
th

ei
r n

ut
rit

io
na

l s
ta

tu
s, 

th
er

eb
y 

im
pr

ov
in

g 
th

ei
r q

ua
lit

y 
of

 li
fe
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Ta
bl

e 
4 

(c
on

tin
ue

d)

A
ut

ho
rs

 (Y
ea

r)
El

de
rl

y´
s 

he
al

th
 o

ut
co

m
es

 (m
or

bi
di

ty
, m

or
ta

lit
y,

 fu
nc

tio
na

l c
ap

ac
it

y,
 a

nd
 

qu
al

it
y 

of
 li

fe
)

M
ai

n 
co

nc
lu

si
on

s

M
as

tr
on

uz
zi

 e
t a

l. 
[2

5]
A

 s
ig

ni
fic

an
tly

 h
ig

he
r n

um
be

r o
f m

aj
or

 e
ve

nt
s, 

in
cl

ud
in

g 
de

at
h,

 w
er

e 
ob

se
rv

ed
 in

 
th

e 
un

de
rn

ou
ris

he
d 

gr
ou

p.
 In

 2
0.

4%
 o

f p
at

ie
nt

s 
w

er
e 

id
en

tifi
ed

 a
s 

ha
vi

ng
 a

 h
ig

h 
ris

k 
of

 d
ev

el
op

in
g 

m
aj

or
 c

om
pl

ic
at

io
ns

 in
 th

e 
fu

tu
re

. T
he

 s
en

si
tiv

ity
 o

f t
he

 M
N

A
 te

st
 in

 
id

en
tif

yi
ng

 th
es

e 
pa

tie
nt

s 
w

as
 8

4%
. S

ev
er

al
 m

aj
or

 e
ve

nt
s 

w
er

e 
re

gi
st

er
ed

 b
ot

h 
in

 
pa

tie
nt

s 
at

 ri
sk

 o
f m

al
nu

tr
iti

on
 a

nd
 in

 m
al

no
ur

is
he

d 
on

es
 (b

on
e 

fra
ct

ur
es

 –
 2

0.
5%

; 
ho

sp
ita

liz
at

io
n 

– 
30

%
; d

ea
th

 –
 2

.8
–1

6%
)

Th
e 

pr
ev

al
en

ce
 o

f m
al

nu
tr

iti
on

 is
 h

ig
h 

am
on

g 
th

e 
el

de
rly

 in
 th

e 
fa

m
ily

 p
ra

ct
ic

e.
 T

he
 

M
N

A
 a

llo
w

s 
fo

r b
et

te
r i

de
nt

ifi
ca

tio
n 

of
 m

al
no

ur
is

he
d 

su
bj

ec
ts

 th
an

 th
e 

BM
I a

nd
 e

ffe
c‑

tiv
el

y.
 T

he
 a

pp
lic

at
io

n 
of

 a
 s

im
pl

e,
 q

ui
ck

, a
nd

 e
as

y‑
to

‑fi
ll 

sc
re

en
in

g 
to

ol
 s

uc
h 

as
 th

e 
M

N
A

 m
ak

es
 it

 p
os

si
bl

e 
to

 id
en

tif
y 

be
tt

er
 th

an
 B

M
I t

ho
se

 o
ld

er
 a

du
lts

 w
ho

 a
re

 m
al

‑
no

ur
is

he
d 

or
 a

t r
is

k,
 w

hi
ch

 is
 a

ls
o 

us
ef

ul
 fo

r q
ua

nt
ify

in
g 

th
e 

ris
k 

of
 fu

tu
re

 m
aj

or
 e

ve
nt

s. 
M

al
nu

tr
iti

on
 is

 o
ft

en
 u

nd
er

es
tim

at
ed

 a
s 

nu
tr

iti
on

al
 s

ta
tu

s 
is

 n
ot

 ro
ut

in
el

y 
ch

ec
ke

d 
an

d 
re

po
rt

ed
 in

 th
e 

pa
tie

nt
’s 

el
ec

tr
on

ic
 fi

le
. T

he
 c

la
ss

ifi
ca

tio
n 

ob
ta

in
ed

 b
y 

th
e 

M
N

A
 

m
ak

es
 it

 p
os

si
bl

e 
to

 s
tr

at
ify

 p
at

ie
nt

s 
an

d 
ob

ta
in

 in
fo

rm
at

io
n 

on
 th

e 
ris

k 
of

 c
om

pl
ic

a‑
tio

ns
, a

t l
ea

st
 in

 o
ld

er
 a

nd
 fr

ai
l s

ub
je

ct
s, 

an
d 

in
di

re
ct

ly
 to

 e
st

im
at

e 
th

e 
bu

rd
en

 o
f c

ar
e

Pe
de

rs
en

 e
t a

l. 
[2

6]
Ea

rly
 a

nd
 in

te
gr

at
ed

 n
ut

rit
io

na
l m

on
ito

rin
g 

(H
os

p‑
PH

C
) o

f t
he

 e
ld

er
ly

 b
y 

he
al

th
 

te
am

s 
in

 a
 h

om
e 

se
tt

in
g,

 p
re

ve
nt

s 
an

d 
im

pr
ov

es
 th

e 
de

te
rio

ra
tio

n 
of

 a
ct

iv
iti

es
 o

f 
da

ily
 li

vi
ng

 a
nd

 th
e 

in
de

pe
nd

en
ce

 o
f t

he
 in

di
vi

du
al

 w
he

n 
as

so
ci

at
ed

 w
ith

 m
al

nu
tr

i‑
tio

n 
(in

 9
6%

 o
f c

as
es

 a
nd

 s
ta

tic
al

ly
 s

ig
ni

fic
an

t p
 <

 0
.0

01
). 

Th
er

e 
is

 a
ls

o 
a 

re
du

ct
io

n 
in

 
th

e 
le

ng
th

 o
f h

os
pi

ta
l s

ta
y

Th
e 

ea
rly

 id
en

tifi
ca

tio
n 

of
 th

e 
ris

k 
of

 m
al

nu
tr

iti
on

 c
an

 p
re

ve
nt

 a
 n

eg
at

iv
e 

sp
ira

l o
f 

re
su

lts
 fo

r t
he

 e
ld

er
ly

 (f
un

ct
io

na
l d

et
er

io
ra

tio
n,

 h
os

pi
ta

l r
ea

dm
is

si
on

s, 
de

at
h)

Pr
es

to
n 

et
 a

l. 
[2

7]
50

%
 o

f p
ar

tic
ip

an
ts

 a
t n

ut
rit

io
na

l r
is

k 
w

er
e 

at
 ri

sk
 o

f i
so

la
tio

n.
 A

 la
rg

e 
pr

op
or

‑
tio

n 
of

 p
ar

tic
ip

an
ts

 (7
9.

9%
) h

ad
 m

ul
tip

le
 il

ln
es

se
s 

w
ith

 a
lm

os
t 5

0%
 m

or
e 

th
an

 s
ix

 
pr

es
cr

ib
ed

 m
ed

ic
at

io
ns

. 8
0%

 o
f t

he
 n

ut
rit

io
na

l r
is

k 
gr

ou
p 

ar
e 

co
ns

id
er

ed
 fr

ai
l. 

Fr
ai

lty
 

(P
 <

 0
.0

04
) a

nd
 p

re
sc

rib
ed

 m
ed

ic
at

io
ns

 (P
 <

 0
.0

42
) r

ev
ea

l a
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
re

la
tio

ns
hi

p 
w

ith
 n

ut
rit

io
na

l s
ta

tu
s

Sc
re

en
in

g 
pr

ac
tic

es
 w

ith
 v

al
id

 a
nd

 re
lia

bl
e 

sc
re

en
in

g 
to

ol
s 

ar
e 

im
pe

ra
tiv

e 
to

 e
ns

ur
e 

id
en

tifi
ca

tio
n 

an
d 

m
an

ag
em

en
t o

f o
ld

er
 p

eo
pl

e 
at

 ri
sk

Ro
dr

ig
ue

z‑
Ta

de
o 

et
 a

l. 
[2

8]
Fu

nc
tio

na
l i

m
pa

irm
en

t, 
co

gn
iti

ve
 im

pa
irm

en
t, 

an
d 

de
pr

es
si

on
 w

er
e 

3.
0,

 1
.5

, a
nd

 2
.9

 
tim

es
 m

or
e 

lik
el

y 
in

 th
e 

pr
es

en
ce

 o
f m

al
nu

tr
iti

on
 o

r r
is

k 
of

 m
al

nu
tr

iti
on

. M
al

nu
tr

iti
on

 
co

rr
el

at
es

 p
os

iti
ve

ly
 w

ith
 d

ep
re

ss
io

n,
 fu

nc
tio

na
l i

m
pa

irm
en

t t
o 

m
ov

e,
 a

nd
 li

vi
ng

 
al

on
e 

(P
 <

 0
.0

01
)

PH
C

 p
la

ys
 a

n 
im

po
rt

an
t r

ol
e 

in
 e

ar
ly

 d
et

ec
tio

n,
 im

pr
ov

ed
 q

ua
lit

y 
of

 li
fe

, a
nd

 b
et

te
r 

pr
og

no
si

s 
fo

r m
al

no
ur

is
he

d 
in

di
vi

du
al

s

Sc
hi

lp
 e

t a
l. 

[2
9]

N
o 

st
at

is
tic

al
ly

 s
ig

ni
fic

an
t d

iff
er

en
ce

s 
w

er
e 

fo
un

d 
be

tw
ee

n 
in

tr
od

uc
tio

n 
of

 d
ie

ta
ry

 
tr

ea
tm

en
t V

S 
us

ua
l c

ar
e 

in
 b

od
y 

w
ei

gh
t c

ha
ng

e 
(m

ea
n 

di
ffe

re
nc

e 
0.

78
 k

g,
 9

5%
 

C
I‑0

.2
6e

1.
82

), 
Q

A
LY

s 
(m

ea
n 

di
ffe

re
nc

e 
0.

00
1,

 9
5%

 C
I—

0.
04

e0
.0

4)
 a

nd
 to

ta
l c

os
ts

 
(m

ea
n 

di
ffe

re
nc

e 
V1

64
5,

 9
5%

 C
I ‑

52
5e

35
47

). 
Th

e 
in

cr
em

en
ta

l c
os

t‑
ut

ili
ty

 ra
tio

 (I
C

U
R)

 
fo

r Q
A

LY
s 

w
as

 n
ot

 in
te

rp
re

ta
bl

e.
 T

he
 in

cr
em

en
ta

l c
os

t‑
eff

ec
tiv

en
es

s 
ra

tio
 (I

C
ER

) f
or

 
bo

dy
 w

ei
gh

t g
ai

n 
w

as
 2

11
1.

 T
he

 p
ro

ba
bi

lit
y 

of
 d

ie
ta

ry
 tr

ea
tm

en
t b

ei
ng

 c
os

t‑
eff

ec
‑

tiv
e 

w
as

 0
.7

8 
fo

r a
 c

os
t‑

eff
ec

tiv
en

es
s 

ra
tio

 o
f V

50
00

 fo
r b

od
y 

w
ei

gh
t a

nd
 0

.0
6 

fo
r a

 
th

re
sh

ol
d 

ra
tio

D
ie

ta
ry

 tr
ea

tm
en

t i
n 

ol
de

r, 
un

de
rn

ou
ris

he
d,

 c
om

m
un

ity
‑d

w
el

lin
g 

in
di

vi
du

al
s 

w
as

 n
ot

 
co

st
‑e

ffe
ct

iv
e

Sh
ak

er
sa

in
 e

t a
l. 

[3
0]

Th
e 

m
ea

n 
ag

e 
at

 d
ea

th
 o

f p
ar

tic
ip

an
ts

 w
ith

 m
al

nu
tr

iti
on

 a
nd

 ri
sk

 o
f m

al
nu

tr
iti

on
 

w
as

 ~
 3

 a
nd

 1
.5

 y
ea

rs
 s

ho
rt

er
 (C

I—
95

%
, P

 <
 0

.0
01

) t
ha

n 
th

at
 o

f p
ar

tic
ip

an
ts

 w
ith

 
no

rm
al

 n
ut

rit
io

na
l s

ta
tu

s, 
re

sp
ec

tiv
el

y,
 w

hi
le

 m
al

nu
tr

iti
on

 o
r r

is
k 

of
 m

al
nu

tr
iti

on
 

to
ge

th
er

 w
ith

 a
bn

or
m

al
 b

io
m

ar
ke

r l
ev

el
s 

(h
em

og
lo

bi
n 

an
d 

al
bu

m
in

) w
as

 re
la

te
d 

to
 

on
e 

ye
ar

 s
ho

rt
er

 s
ur

vi
va

l

M
al

nu
tr

iti
on

 a
nd

 th
e 

ris
k 

of
 m

al
nu

tr
iti

on
 a

re
 s

ig
ni

fic
an

tly
 a

ss
oc

ia
te

d 
w

ith
 s

ho
rt

er
 

su
rv

iv
al

. P
oo

r n
ut

rit
io

na
l s

ta
tu

s 
in

 c
om

bi
na

tio
n 

w
ith

 a
bn

or
m

al
iti

es
 in

 b
io

m
ar

ke
rs

 is
 

as
so

ci
at

ed
 w

ith
 e

ve
n 

sh
or

te
r s

ur
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Elderly´s health outcomes
Concerning health outcomes in the elderly at risk of mal-
nutrition, the analysis of the articles reveals a greater 
interest in studying the phenomenon associated with 
morbidity (37.5%) [20, 23, 25, 27, 28, 31], followed by 
mortality (31.25%) [18, 22, 25, 30, 33], activities day liv-
ing (ADL) (25%) [19, 26, 28, 32], hospitalization (25%) 
[22, 25, 26, 33], social risk (18.75%) [20, 27, 28], and lastly, 
health costs and functional capacity (12.5%). In terms of 
the results, the study of Krishnamoorthy et al. [24] only 
carried out the characterization of the sample (highlight-
ing the prevalence of malnutrition in the elderly, without 
its correlation with the variables under analysis). How-
ever, we opted for its inclusion considering the relation-
ship between the diagnosis phase and the value of PHC 
intervention. Only Schilp et al. [29] have established the 
relationship between malnutrition and the quality of life.

Moreover, based on the description of the elderly´s 
health outcomes, and main conclusions of the eligible 
studies (Table 4), it allows us to state that the effects of 
malnutrition in the elderly, in terms of associated health 
outcomes, tend to be severe, especially when related to 
other comorbidities. Ahmed et  al. [18] concluded that 
mortality in an elderly person with diabetes and mal-
nutrition increases by 69%, including ischaemic heart 
disease; chronic obstructive pulmonary disease; stroke, 
or transient ischaemic stroke; chronic renal failure, and 
acute myocardial infarction. In addition, the total annual 
expenditure on health care for the undernourished indi-
vidual was significantly higher. However at this point, to 
Schilp et  al. [29], no statistically significant differences 
were found between the introduction of dietary treat-
ment VS usual care in total costs.

Shakersain et  al. [30], found that malnutrition and 
malnutrition risk was significantly associated with 
all-cause mortality and shortened survival by 3 and 
1.5 years respectively. They also found that being elderly, 
living alone, and institutionalized directly correlated 
with poor nutritional status. However, the pure effect 
of malnutrition on mortality may not be perceived. In 
the present study, the relationship between poor nutri-
tional status and mortality appears to be independent 
of chronic diseases suggesting that subclinical changes 
may play a role in the association between poor nutri-
tional status and mortality. But then, Yang et  al. [33], 
supports the previous analyses by robustly stating by 
their study that malnutrition in the elderly is assumed 
to be a risk factor for increased health service utiliza-
tion and mortality [22, 25, 26].

The risk of malnutrition is identically related to lower 
physical and cognitive performance, greater functional 
disability (in terms of autonomy in ADL), and even entails 
an increased risk of depression and isolation [19–22, 27, 

28, 31, 32]. In this connection, Yang et al. [33], and Mas-
tronuzzi et al. [25], affirm that malnourished participants 
were more likely to experience sequential under-hospital-
ization, emergency room visits, use of home health aides, 
and mortality. This confirms the idea of Rodrigues et al. 
[28], when verifying that the high prevalence of multi-
morbidity, associated with unhealthy lifestyles, of which 
diet and its effects stand out, is a predictor of vulnerabil-
ity, of increased hospitalization in the elderly.

Schilp et al. [29] assume that the improvement in qual-
ity of life occurs after body weight gain, which confirms 
the hypothesis of an association between body weight 
change and quality of life. Their study found that one-
fifth of the participants were determined to have nutri-
tional risk, identifying as promoting factors: poverty, 
poor oral health, medication use (P = 0.042), and social 
isolation. Inherent to this perspective, for Preston et  al. 
[27], frailty itself is statistically significant in increasing 
their nutritional risk (P = 0.004), which is why it is pos-
sible to argue that the relationship between both is recip-
rocal and dependent.

Discussion
Summary of evidence
The study of elderly´s malnutrition in the community set-
ting has been largely examined in the literature, however, 
no scoping review is currently available regarding the 
health processes and outcomes in PHC. In this context, 
it should be noted that PHC represents a key vector for 
intervention in promoting healthy eating habits and the 
prevention of malnutrition [34]. A commitment to dif-
ferentiated intervention assumes a guide by the synergy 
of efforts of multidisciplinary teams. This means that the 
absence of a scoping review about this topic reveals to be 
a major gap in the literature.

To fill this gap, the present review was conducted 
(including 16 articles for analysis) with the purpose of 
synthesizing the data regarding the following objectives: 
i) to identify the screening instruments in the diagno-
sis of elderly´s malnutrition; ii) to identify the health 
outcomes (morbidity, mortality, functional capacity, 
and quality of life) associated with under-diagnosis and 
under-intervention of FHT regarding the phenomenon of 
malnutrition in the elderly.

Reading the articles allows us to state that the study 
of malnutrition´s association and morbidity had a wide 
range of interest (37.5%), compared to the other health 
outcomes (mortality, ADL, hospitalization, social risk, 
health systems costs, and quality of life, those latter, the 
least studied). However, overall, and as suggested by 
previous corroborating [7–9], it gets reinforced that the 
presence of malnutrition tends to accelerate the transfor-
mation of frailty into disability and worsen the elderly´s 
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health (prognosis of other diseases, ADL, social risk, and 
quality of life), increasing the service utilization, but with 
some reservations for the mortality correlation. In some 
articles, this aspect may not be perceived, but in others, 
it is assumed to be a risk factor for increased mortality. 
At this point, we keep having some doubts about the pure 
effect of malnutrition on mortality.

Concerning the assessment´s process of risk/ malnu-
trition in the elderly, from the perspective of diagnosis 
and subsequent health intervention, it was observed that, 
although different screening instruments are available, 
the MNA, recommended by the European Society for 
Enteric and Parental Nutrition, showed a higher criterion 
of choice by researchers (75%). Still, two studies have jus-
tified it by its adequate predictive validity and specificity 
of analysis regarding the frail elderly population, (12,5%).

On the other hand, we could see that being elderly, 
living alone, or institutionalized is directly correlated 
with poor nutritional status, which sustains some prop-
erly, and special health policies recommendations [6], in 
attempting to reconduct the clinical good practices to 
the elderly being cared for. Whereas this fact, it seems to 
have results that confirm the hypothesis of an association 
between body weight gain and health outcomes improve-
ment. Nevertheless, underlining some studies’ recom-
mendations, the dietary treatment should probably be 
prolonged (at least one year) and thus it will influence the 
individual’s homeostasis positively.

It seems important to highlight that the combination of 
different results indicates that health professionals’ timely 
and continuous action, especially in PHC, can positively 
influence the functional outcomes and dietary patterns of 
the elderly.

Implications for the practice
In the qualitative synthesis analysis of different studies, 
we also identified some problems to the FHT/health Sys-
tem concerning their interventions profile related to the 
elderly´s malnutrition and some potential solutions to 
those obstacles, which we consider relevant to summa-
rize below.

In PHC practices, health professionals do not: a) dem-
onstrate standardized practices in the use of screening 
instruments [11, 25]; b) underestimate malnutrition in 
the elderly (assuming it a natural part of aging) [25, 32]; 
c) elderly´s malnutrition is not routinely checked and 
reported in the patient’s electronic file [25]; d) revealed 
low awareness, low knowledge capacity, and poor com-
munication between stakeholders [21]. However, some 
recommendations are addressed: a) to use scientifically 
validated assessment tools (it standardize clinical diag-
noses of malnutrition, ensure identification and the 
early intervention) [23, 24, 26, 27]; b) to use a simple, 

quick, and easy-to-fill screening tool such as the MNA 
makes it possible to identify better than BMI [25]; c) 
encouraged to adopt a routine of good practices intrin-
sic to the overall assessment/intervention of the elderly, 
always from a perspective of care integration (Hospi-
tal – PHC) [19, 23]; d) to develop training programs in 
nutrition education and the use of simple tools to iden-
tify nutritional risk in PHC [20, 21]; e) to improve the 
communication between stakeholders; f ) to strength 
PHC to address and prevent this health issue through 
balanced dietary practices [24]; and, g) to educate com-
munity elders about healthy nutrition and provide them 
with specific updated guidelines [31].

Strengths and limitations
To the best of our knowledge, this is the first scoping 
review that synthesizes the range of knowledge avail-
able on PHC processes and health outcomes associ-
ated with malnutrition in elderly people. This reveals 
the greatest strength of the current study. The inclusion 
of peer-reviewed scientific articles published in English, 
Portuguese and Spanish, with a timeframe that includes 
the last 10 years of research on the current and growing 
phenomenon of vulnerability in the elderly, is another 
possible strength of the scoping review. However, we 
know that it may have limited the analysis by exclusion.

Given the interest of the current systematic reviews, it 
contrasts the need for scientific investment in this area 
of intervention, the PHC. Efforts were made to capture 
all relevant articles, assumed by the decision and interest 
to consult the references of eligible studies; however, arti-
cles could be overlooked. Including studies with different 
sampling methods reveals another possible strength of 
scoping review (as it is advisable to present papers that 
support and reinforce the results, overcoming the limi-
tation of those with a less representative number of par-
ticipants). However, the same condition may represent a 
possible associated limitation. Studies with different sam-
pling representativity are included and compared, limit-
ing the extrapolation of results.

Conclusion
This scoping review has fulfilled the objectives set-
tled, identifying important malnutrition screening 
instruments (in terms of frequency of use, baseline, 
and psychometric characteristics), and the impactful 
health outcomes associated with under-diagnosis and 
under-intervention of FHT in PHC (revealing under-
studied content areas). At this point, it is important 
to say that, in this scoping review, reporting the main 
screening instruments´ characteristics in the diagnosis 
of elderly´s malnutrition referred among the different 
studies (Table  3), with various methodologies designs 
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may be useful for future research in the area, provid-
ing information for assessing their applicability, recom-
mendation, and validity.

Regarding the phenomenon of malnutrition in the 
elderly, and among all articles analyzed, the study 
also summarises some of the problems that the FHT/
health systems are facing, which should be considered 
and valued in the particular PHC setting. The scientific 
process is expected to support the definition of qual-
ity interventions/clinical governance that facilitate and 
promote decision-making in FHT.

The current socio-economic situation, aggravated 
by a pandemic, has led countries, like Portugal, to 
an unprecedented economic crisis. Associated with 
this macro context, an increase in the phenomenon 
of malnutrition is foreseeable, given that people may 
lose income and see their purchasing power reduced, 
aspects that will influence the acquisition of foodstuffs. 
Thus, the possible consequences arising from this new 
reality should be a call to researchers to invest time in 
analysis and intervention on the phenomenon of mal-
nutrition in the elderly.
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