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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
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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)
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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/
OSFEIO/SW3A]J.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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Table 1 Search strategy
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Search Criteria

Search Term

Population
Intervention

Outcomes

("elder”OR “elderly” OR “geriatric population”) NOT (“child*’ OR “adolesce*” OR "adolescent*”
(“screening tools” OR “treatments” OR “assessment”)
("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”)

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

M
Search results by each database (n =483)
,5 PubMed (N = 384); Web of Science (rn = 29); Scopus (n = 66); EMBASE (n = 4)
E
=
=
D
=
— Records after duplicates
removed (n = 54)
A 4
Records screened: (n = 429)
=
=
§ Records excluded after screening for title and
g abstract: (n =391)
i) (n=335) did not consider the research scope; ii)
(n=32) study contexts were exclusively
e hospital/nursing homes /inpatient; iii) (n = 21)
\ ) followed systematic review and meta-analysis; iv)
— (n=1) include articles published in languages
excluded; v) (n=1) opinion’s articles; vi) (n=1) book
L chapters
A
E Full-text articles assessed for eligibility: (n = 38) References manually
E included: (n = 3)
s
= !
Studies included in qualitative
synthesis: (n = 16)
|
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 7 =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, 2629, 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
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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]. Hegendorfer 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 — ANSIL; 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 characteristics 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
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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=15121131

(801 272) malnourished

Alhamadan et al. [19] n=2045

(427 4) risk/malnourished

Galiot et al. [20] n=57

(14.89) risk/malnourished

n=100
(29) risk/malnourished

Geurden et al. [21]

Malnourished elderly
M=754 years

Social level =NR
Educational level =NR
Clinical conditions = 100%
diabetes
Gender=57.63% women
Living arrangement=NR
Race =74.93% whites

Normo-nourished elderly
M=713 years

Social level =NR
Educational level =NR
Clinical conditions = 100%
diabetes

Gender=52.79% women
Living arrangement=NR
Race =79.24% whites

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

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

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

Observational retrospective  Clinical diagnosis in the

study medical record (ICD-9
and 10)

Cross-sectional descriptive MNA & BMI

study

Cross-sectional descriptive MNA

study

Randomized cross sectional ~ MUST

study design
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Table 2 (continued)
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Authors (Year) Sample size (n)

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

Design

Procedures (recruitment)

n=>567

(69) were at risk of malnutri-
tion based on MNA and (72)
based on pre-albumin

Hegendorfer et al. [22]

n=1641
(216) risk malnourished

Klemenc-Ketis et al. [23]

n=279
(50) risk/malnourished

Krishnamoorthy et al. [24]

n=274
(99) risk/malnourished

Mastronuzzi et al. [25]

Malnourished elderly
based on MNA
M=285.6 years

Social level =NR
Educational level =NR
Clinical conditions =NR
Gender=72.1% women
Living arrangement=NR
Race=NR

Observational prospective
cohort study

Malnourished elderly
based on pre-albumin
levels

M=095.9 years

Social level=NR
Educational level=NR
Clinical conditions=NR
Gender=76.9% women
Living arrangement=NR
Race=NR

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

Risk/malnourished Elderly  Cross-sectional descriptive
Age =range from 60 to study

70 years (62%)

Social level =96% unem-

ployed

Educational level =88% no

formal education

Clinical conditions =NR

Gender=76% women

Living arrangement=NR

study

Race=NR
Risk/malnourished Elderly  Cross-sectional descriptive
M =285 years study

Social level =NR
Educational level =NR
Clinical conditions =23.3%
dementia
Gender=63.63% women
Living arrangement=NR
Race=NR

Cross-sectional observational

MNA & prealbumin levels

MUST

MNA

MNA
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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

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

Preston et al. [27]

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

Intervention Group

M =286 years

Social level =NR
Educational level =NR
Clinical conditions =35%
comorbidities
Gender=59% women
Living arrangement=64.5%
eat alone

Race=NR

Randomized study

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

Malnourished elderly
Age = > =280 years (60%)
Social level =NR
Educational level =NR
Clinical conditions =60%
fracture risk
Gender=60% women
Living arrangement=70%
living with another
Race=NR

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

Mixed Study

Observational, descriptive,
and cross-sectional study

MNA

MNA, ANSI, MUST & MST

MNA
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Authors (Year) Sample size (n) Sample characteristics Design Procedures (recruitment)
(mean age, socio-economic
and educational variables,
clinical conditions, gender,
living arrangement, and
race)
Schilp et al. [29] n= 146 malnourished Intervention Group Randomized study SNAQ 65+
M=280.6 years
Social level =NR
Educational level =NR
Clinical conditions=NR
Gender=62.5% women
Living arrangement=43%
living alone
Race=NR
Control Group
M=280.5 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 Risk/Malnourished Elderly  Observational prospective MNA
(802) risk/malnourished Age =60-69 years cohort study
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
Spirgiené et al. [31] n=169 Malnourished Elderly Cross-sectional descriptive MNA
(82) malnourished Age =range from 65 to study
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
Vandewoude et al. [32] n=3299 Risk/Malnourished Elderly ~ Observational Cross-sectional MNA
(1389) risk/malnourished M=82.7 years study
Social level =NR
Educational level =NR
Clinical conditions =20%
depression
Gender=69,5% women
Living arrangement=NR
Race=NR
Yang et al. [33] n=198 Risk/Malnourished Elderly  Observational prospective MNA

(124.7) risk/malnourished

M=78 years

Social level =NR
Educational level =48.9%
High School

Clinical conditions =NR
Gender=284.9% women
Living arrangement=22.8%
living with another person
Race =35.6% African Ameri-
can

cohort study

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 +



Page 9 of 17

(2022) 23:272

Taveira et al. BMC Primary Care

9DUD||90X3 21D
pue Yi|esH JOj 91N11ISU| [2UOIIBN 3y} pUB ‘UOLINN |elaiu]
pue [eI91udied J0j A12120S URDLISUWY 3y} ‘UOIILINYN [elualed
pue du1u7 o} A19100S ueadoing 3yl Aq papUSWIWIOIDY
sBuIRS a1edy1eay 1UaJaYIp Ul sjeuolssajoid Auew Aq bunsal
PlaY SAISUIXS YOBN0oIY) A|pusiij-Iasn apeu uaag sey [SAN
"SOWODINO0 SaA0IdWI uonUSAISIU [euonInu aeudoidde 1eyy
SMOUS OS|B 3] ‘SHSIA S9D[1DRId [RJSUID) pUR SUOISSIWIPE [elidsoy
40 sa1ed Ipaud | SN uoiendod BuljeMP-AHUNWIWOD Yy |
(0L pue 80 U9aM13q sanjeA eddey)) syuaned swes syl

SSSSE SIDAIDSCO JUDIBYIP UDYM AL|IqIdDNPOIdal 1UD||99%3 O3
poob AI9A B YlIM ‘9|gel|a) pUR 1USISISUOD A||RUISIUI S| |00} 34|

“A1IpIjeA 9ARDIPaId PUB ‘JUSLINDUOD JUSIUOD 338 Sey [SNIA|  IUSWISSIsSe [euoIssajoid yijeay,/ydieasay
pauodalJON  JUBWISSasse [euolssajoid yijeay,yoieasay

UoRLINN [PIUSIEY

pue >u1u3 10} A19100S ueadoing ayl Aq papuUSWIWIOIDY

uonendod Alap)e |lel) 9Y1 buluiaduod

sisKjeue Jo A1pydads pue Alpiea aAnoipaid s1enbape ue sey
|001 JUDUISSISSE [BUOIIIINU 9SN-01-ASES pUB 3|gelj21 B S,1|  JUDWISSISSe [eUOISsaj0.d U[eay,/yDieasay

pa1Iodal JON  JUSWISSISSE [eUOISSaj01d U1|eay/ydieasay
paMIodal JON  JUSWISS3SSE [eUOISSaj01d U3jeay/ydieasay

[PNSN SB 918D [BNUIIUOD YUM XSLI MO| $1eDIpUl () JO 21015
v "dN-MOJ||0} PIPUSWILIODDI YIIM 3SLI WiNIpaW Se paiaidiaiul
SI | JO 9J0DS i/ "POPUSWIIODS] JUSWIESIY LM UONLINUIRW
JOYsU ybiy $a1eDIPUI 910U JO 7 JO 21025 [e101 Y (7 =) SKep G
UBL{1 9JOW JOJ 931Ul OU JO POOY|I[33I| JO 93P1UI [BUOILINU

ou yum |t Aj2ande pue (g =901 <'l =9%01-5 ‘0="%5 >)
syiuow 9-¢ ui ssof yblam pauueidun (0 =07 <1 =0¢-58l

‘T=w/By §'8 >) ING UO paseq uonLINujew 104 sk subissy [1z'ec 1 1SNN

payodal 10N [£2) LIS
(sutod £ | >) paysunousspun (¢ ‘suuiod S €z—/1)
UoNLINU[BW JO XS (Z ‘(S1ulod OE—7) PaysNOU-|lom (|
15911069182 9jyoid |euoINU 9214yl SAID UBD SIamSue ay |
pa31e|Nd[ed S| S401S J01edIpuUl UoN
-UInujewW e YN JO sied Juswissasse pue buluaaids ay Jo
$940DS 91 UO paseq ‘9| 01 O WOl s9buUel 21025 JUSWISSISSe
3Y 'S192|N upys/s210s ainssaid pue ‘BuiAl Juspuadapul
‘sbnup uondudsaid 22141 ueyl 10w Bupe ‘yijeay [esauab
pUE UOIINU JO JUBWISSaSSe-4|35 ‘Bulpasy Inoge suonsanb
PUP S22USI4UINDIID J[BD PUB WLIB-pIud Bulpn|oul swall 7|
4O S1SI1SUOD Jey3 pauswaldwl S| 1ed JUSWISSISSe Sy Usyl
| | > S 21025 BUIUSIDS Y] J| "UONRIINU[BW S| /—() PUB U0
-NUJBW JO XS B S| | |—8 'SN1BIS [eUONLINU [PLIOU PaISPISUOD
SIp =11 49YM | 01 0 WOl S9bueI 21035 BUIUSIDS Sy
sw|qoid [ea1bojoyaAsdoinau pue ‘syiuow a1y 1sed sy Ul
95BISIP 91NDE JO $S3I1S [PIDOSOYDASA ‘AljIgou ‘syruou aa1yy
15ed ay1 Ul $SO| 1yblam ‘oxerul pooy Jo aulPap ayi buipiebal
suonsanb pue g sapn|oul 1ed BuiusIds 8y JUSWISSISSe
3y pue Bujuaa.2s Y3 :sed 0M1 JO SISISUOD (003 3y [€€-0€ ‘87T 'TC '07-81] YN
(3yb1amiano 10} zw/by /7 < pue ‘yblam-iapun zw/by 7z >)
pasn uaq 0s|e a4am syulod Joind buimoy|o} 3y ‘21021941
"9BURJ [EULIOU B PRISPISUOD SI ZW/BY /7—77 Usamiaq
NG B ‘(s1eaA 59 < pabe) uonedyisse|d |Ng-1ap|e Uo paseg
(Tw/By o€ <) 85240 pue
(cw/B% 6'62-0'52) WBIemIan0 ‘(cw/BY 64— 1) Iyblom
[euLIou ‘(zuwl/By 681 >) ybramispun se syuedpinied Ajisse|d
01 pasn sem g(W ul1ybiay)/By ur 1ybiam] xapuj ssew Apog b1]1INg

payiodai 10N [£2) ISNV

sonsadRIRYD dLIBWOYIASYd uonedddy

(suljaseq) saiob1ed sajyo.ud jeuoniinN spjuswnJysu| buiusaidsg

S9lPN1Ss 1U=JaIP 9yl Ul paliajal Uoilianujew m~>__wb_w JO m_mOCmm:u 92Ul Ul soiisiieloeleyd  Sausudniisul DC_CwQLUm ulew Jo COGQ_\_Ume € 9|qel



Page 10 of 17

(2022) 23:272

Taveira et al. BMC Primary Care

+ 9 2J1BUUONISIND JUBWISSISSY [RUOIIIINN
1I0YS + 59 DYNS ‘parioday 10N YN ‘(001 BuluSa13S UOILIINUIBI S |00] BUIUSBIDS [BSISAIUN UOILINUIRIA LS ‘USWISS3SSY [RUOILINN IUIN YN ‘X8pu| ssepy Apog Jng ‘Saneniu] buiuasids [euoniiinN ueljesisny [SNY

syuoW 9
1sed a3 UIYUM SsO| 1YBIam [euoiuuIuN patiodal-j|es
210W JO B 7 JO/PUR WD GZ UBY SS3| S| 9DUISIUINDID WIR

pa1odal JON  JUSLISSSSe [euOIssajoid y3eay/yleasay  Jaddn-piud 3y3 ji paIapIsuod s| paysunousapun ajyoid 3yl [62]+ 59 OVYNS

(Ip/Bwi 0z < utwungjeaid)
UOILINU[BW JO ¥SL INOYLIM PUe (Jp/Bw Oz > ulwing|eaid)
UOMINU[EW JO %SU 18 249M S2110H31ed SNJels [euoninu ayl
S|9A3] ulwng|eaid uo paseq “UOIYDUAS 008 DXJ gl@D1UN
pau0dal JON  JUSWISSISSE [euolssajoid Yyieay/ydieasay QU3 YUM WwinJas bunsey ul painseaw sem uiuungeaid ay | [27] s]oA97 ulwingeald

sonsadRIRYD dLIBWOYIASYd uonedddy (au1jaseq) saiobaed sajyo.ud jeuoniinN sjuawnJisu| buiusaidg

(panunuod) € 9qel



Page 11 of 17

(2022) 23:272

Taveira et al. BMC Primary Care

3yl Jo

Aujenb a1ayy buinoidwir Agaiayi ‘sniels [euoninu 419yl aaoidwi ued sadndeld Aielsip
pa>ueleq Yybnoiyl anss| Yyieay siyi Juansid pue ssaippe 01 aled yiesy Aewlld bujua
-YyibuaIis |9A3] DHJ 943 1B [nJasn aq Aew buiuaaids onsiunuoddQ uoneindod Apsp|e
2y1 Buouwle paapISUOD 37 03 SaNSSI Yieay 1ueniodul 4e SUOIdUNYSAP [PUOIIIINN

DHd Pua11e J0u 0p oym 2s0y1 Ajje1dadsa ‘Duoy e buialj uonendod

ay3 Jo abejusdiad able| e BuISSIw aie am ‘syusiied Aj1apfa pue pazijendsoy o3 Ajuo
uonUINU[eW 104 Buluaaids buniuwil Ag 18yl palou g pjNoys 3 'Snels [euoiiiinu jood
Y1IM P31BID0SSE S3W02IN0 aAlRD3aU 2yl pue uopLINujew Jo Aio1dafel) ayy dois Jo
951991 djay ued 11 se pa1sabbns s1 1oddns [euonuinu axelidoidde ‘uonippe uj “uonL}
-nujew Jo 3su 1e ajdoad Ajnuapi djay ued aied yyesy Aewd ul welboid buiuaais v

SUOIIURAJRIUI [BIDYRUR] AJ[eUS10d JO ALI|IGR|IEAR S} PUE 'SDUIODINO 3SI9APE

JOM{S1 pue 31| JO Aujenb JISy1 UO uonLINUjeW JO 12edwl 9y 4ISP|O pue Sieak 0g s1npe
Jo uonejndod |eqo|b buimoib ay3 Jo 1ybi| ur luerodwi Si Siy] “uruunge-aid se yons
SI9YIPUIOI] PUB JUSWISSISSE AIR1aIp JO/pUe dL1swodoiyiue Yiod JO UoIeUIquIod

e WO} 1Yaudq PINOM OYM SINpPe pjo Al uspuadapul ‘buljjdmp-A1unuwod

Ul SN1R1S [RUOILIINU JO JUSWSSISSE 91 UO YDIeasal JaU1IN) 10 Pasu 9yl SI 24y |
papasu s

UOILIANU[BW JOf SPOYIaU BuluSaIds pue a1ed Buisinu [euonuinu ul buiuiell [leuonippy
»su 1e uoiejndod siya ul palen|eAs pue padojaAsp Jayung 9G pINoys buiusaids
D11BWIISAS "SISP|OYSXRIS USSMISP UoNEIIUNWIWOD Jood pue ‘Aldeded sbpsjmousy
MO ‘SS3UDIBME MO| P3[EIAI S35INU JO ASAINS INQ “SUOIIEPUSWILLIODRI [PUONLINU
[euoneuIRIUL LM Adwod A||ny 194 10U Op swioy 1e a1ed buipiroid sasinu ueibjag

S|IBIUS UOENYIS SIY} 1BY1 SISOD Y1jeay pue
[BIDOS Y1 UOHUSW 01 10U “Y3[eay s,A|ISp|3 SY3 10) S9duaNbasuod aAnebau A1sa yim
uonenyis [ed1bojoyred SNOLISS e ‘UOIIIINUIRW 0} PR3] UBD )l ‘Aliea paieall pue paldsiap
10U SI¥{SH [PUOIILINU JO UOIIBNYIS B J| "31eD JO Alljenb ay1 aAcidwil pue sadusanbasuod
Yijeay aAinebau ploAe ‘UonuInuiew Jo adusjerald ayi 9onpal A|AIID3S pinNod a1ed
yajeay Alewid ulysi [pUOLIINU AJIUSpPI 01 5|001 9|dWIS JO 9SN Y1 PUP UOIIEDNPS
uonuINu Ul sweiboid Bujutesy Jo JuswdoaASP Y] “SSIIPICIOWOD PUE UOIIPUOD
[BIDOS PaDRIUBAPESID 210W B YIIM PS]RIDOSSE 9 03 WSS UOILIINUISPUN JO XSI 9y |

DHd Ul 3s112e1d 3UlIN0J 3¢ PINOYS SIUSWISSISSE UdNG "A1ISaqo pue uoiinu
-Japun Jo adusjeaald ybiy e paynuap! ASpJa 8yl JO SNIe1S [eUORLINU SY1 BUISSISSY

$319geIp Yum syuaned

SNOIINU-|PULIOU U] UORIINUIRW JUdAId 01 pue ‘syuaiied payspunoulew Jo Juawieal)
pue ‘sisoubelp quawssasse ‘Buiuaais ayeudoldde 1oj skemyied uoisppap [ediulp
paseq-2ouapiA JusWR|dwi pue dojaAsp 01 Paau B S| 219y 's1aqelp Yim uosiad ayy
4O S1S02 21eD YB3y PUB [BAIAINS DY3 BUDje ANPIGIOUWOD JUedYIUBIS S| UORIINUR

parioday 10N

(€000=4d)

Aysuaiul ujed paseadul pue (1000 >d) A|auo| Buljaal (10070 =4d) Sn1eis yijeay
1UB1ND J12Y3 Jo uondadiadsiw e (1000 =) SISeSIP JIUOIYD [RISASS (7200 =d)
NG pue abe y1im uoiRIINU[eW JO YS1 PISeIdUl JO UOJIRIDOSSE 1URdLIUBIS e S| 219y |

(850°0=4d) uiungje-21d
10 (8900 =d) YN UO paseq uolInujew JO skl 18 950y} JOj PAISSTO S| UOI1eZI|e)
-1dsoy Jaybiy Apuesyiubis oN (1000 =d) uiuingle-id 1o (L00'0>d) YN 12419 uo
paseq UOIINU[BW JO YSU B YIIM 3SOY3 10} JOMO| A1UedYIUBIS A|[BD13SI13RIS SI [PAIAINS

(L000>d) madde
4O SSO| PUB BUIMO||eMS JO BUIMBYD UYIIM SIINDLYIP Se ydNs sws|qoid buiies siow
pa[eaARl PUR ‘(LO0'0 > of) 49215 APUedYIUBIS 219M UOILIINU[RU JO 3S 1R S1USlled

sU [euonINU
13ybiy e pey os|e ‘seibojoyied xis ueyl aioul woiy butsyns 9/dosd (%8 L) uonnu
-|ePW PUB UOIINU[RW JO ¥S1 18 1M ‘Sws|qoid [e1Dos pey oym syuedidiled JO 949°¢

'S9SRISIP DIUOIYD PUEB ¥SH [B1D0S 01 Pale|ai A|PAINSOd sem UonLINUeW JO YSI 9y

A|2A1102ds31 ‘pRysLINOU[RU 1O UOIIIINUIRU JO YSI 18 SB PAYISSL|D 219M 046'E/ pue
%£°GS ‘[euondUNJUN A|213A3S 1O [PUOIDUN] A[91RI3POW SB Palel 950y) Buowy ‘[euoi
-ouny Al se passasse 9oy} Buowe JUSWYSLINOURW 10 UORLINUIRW JO SI 18 249M
%Z'S1 AUQ AV PUB SN1LIS [PUONIINU US3MISQ UOIRIDOSSE 1UedYIUBIS B Sem 19y |

(10000>d) (£8£ 07 SA 60 9€$) SALRIDYBUST JUSLINU-BULIOU S JOJ

U9y ueyl Jaybiy Ajpuedyiubls a1om salieidyausq paysunoulew syl Joj ainipuadxa
[EnUUE P10} 9} 'UORIPPE U] 'UONDIRJUI [BIPJBDOAL 91N PUE ‘95e3SIP ASUPI DIUOIYD
‘21N|1ej 11B3Y Y{DB1L DJWBYDS] JUSISURIY 1O D3041S 49PIosIp Ateuow|nd dAI1DNIISO
2IUOIYD ‘DSeISIP 1eaY DIWaeYdS| BuIpN|dUl ‘SUOIIPUOD PIGIOUIOD UOWWIOD 3y JO
231 UIYIIM U1eap JO 3S1 DY PSea1dul UORLINUIRA ‘(10000 > ¢) SIUSLINU [ewiou
SNSIDA PAYSHUNOURW Ul 9669 PSRIDUI SAIDGRIP YIM 9SOY3 JOf Y1Bap JO 3SH 3y |

[72] '|e 39 AyrlooweuysLy

[£¢] 1213 siay-dUaWaYY

[27] "[e 13 13410pusbaH

[1Z] “e 12 UdpIN3D

[0Z] ‘| 1910116

[61] e 18 uepeWEYY

(8117212 pawyy

SuoISN|DUOd uley

(9411 o Kyjenb
pue ‘A1peded jeuonduny ‘Kyijeriow ‘Kypigiow) sawodino yyeay s A49p|3

(1e34) s1oyny

salpN3s 9|q1bIjS 8y} JO SUOISN|DUOD Ulew pue ‘(3)1] Jo Aijenb pue ‘Aloeded [euonouny ‘Ayje1iow ‘A1pIgIow) saU0IN0 Yijeay s, Al1ape jo uondudssq v ajqeL



Page 12 of 17

(2022) 23:272

Taveira et al. BMC Primary Care

uonINu
uo sadnoeld pue abpajmouy uoniinu sdoad Aaple Buiroiduwl ul 9AIId3Y9 9] 0}
paJeadde ‘s931N0sa1 UBWINY PUe [edURUY [PWUIW BUISN ‘A|JSPIS Y3 10§ SSUI0IINO
YB3y 49112q 2INSUD 03 SLIOYD $9sINU ALUNUWILIOD 1ey) Jajul sbuipuy ay | ‘sabueyd
3]geI0AR) 0} PAINGHIIUOD WD) BUO| 3Y1 J9A0 MO||04 03 SaUlRPIND parepdn dypads

Yim way buipiroid pue uoiuinu Ayijeay Inoge siap|e AJunwwod buneonp3

[BAIAINS 131I0YS USAS UHIM Pa1eDosse
S| SI9%JBUIOI] Ul S31}I[eLLIOUE UM UOITBUIGUIOD Ul SNIBIS [BUOILINU 100 [PAIAINS
19HI0YS Y1IM Pa3eIosse Apuedyiubis aie UORLINU|_W JO XS 34} pUB UOIIINU[RA

SA129Y9-150D
10U SeM S[ENPIAIPUI BUI|[9MP-ANUNLILLOD ‘PaySIINOUISPUN 19P|O Ul Judwileas A1e1aiqg

S[eNPIAIPUI PaysHNoulew Joj sisouboid
191190 pue ‘3)1| Jo Aljenb panoiduwi ‘uondaiap Alea ul ool Jueriodwl ue skejd HHd

Ysii 1e 9|doad Jap|o JO JusuabeuRW PUE UOIIedYIIUSPI
2INSUS 01 dAIleId W] S1e §|00] BUIUSIDS 3|gel|2) PUB PIjeA Yim sadhdeid Bujussing

(Yreap ‘suoissiuipeas [endsoy ‘UOIIRIOLSISP [eUORdUNY) AISP|D SY1 J0j S} NSai
Jo [eads 9AneHIU e JUSAId UBD UOILINUIBW JO ¥SI 9Y1 JO UONeIYIUPI A1 3y |

2B JO U3PING 2Y1 91BWIS 0} A12341pUl PUB ‘S123[gNS |leJ) pUB J9PO Ul 1Sea) 1. 'suol
-e21|dWOoD JO 351 SY1 UO UOIBWIOJUI UlPIgo pue sjusied AJieils 01 9|qissod 1l sayew
VNI 9U3 AQ paule1qO UONeIYISSe|D 9Y | 3|y J1U0123}9 s3udiied ay1 ul payiodal pue
P393y A]2UlINOJ 10U SI SN1LIS [BUOILIINU SB PR1PWIISIISPUN USYO S| UOILINU[BIA|
"SIUDAD JOfPW 24N1NJ JO YSU Y1 BulApiuenb 1oy |nyasn os|e st ydIym sl 1e 4o paysunou
-|ewW 918 OYM SNPE JaP|O 3S0Y1 [IAIg Ueyl 19139G AJlauspl 01 3|qissod 11 saxeul YN
9U31 Se YoNs [001 BuluaaIds ||y-01-Asea pue ¥dInb ‘sidwis e jo uonedijdde ay] ‘AjpAn
D39 PUB [IAIg 9yl Ueyl $199(gNS PIYSUNOU[RW JO UOIIBIYNUSPI I91197 JO) SMOJ[e YN
9y "92noeid Ajluey oyl ul Apisp|e ay1 buowe ybiy st uonuinujew Jo adujesald ay |

(S90°0=4d) SNU|]sW ss13qeRIP IO (07 1'0 =) J9oued

Yum diysuonefal Juedyiubis A|[eansiels ou pey ing ‘(L000 > d) BRUSWSP JSY10 IO
95BISIP S,IWIBYZ|Y PUB (100’0 =) UOISS24dap 01 pale|ai Sem UONLINUISPpUN pue
uonLINUeW Jo st Y1 (1000 >d) 9Sn uoledIpaw pue ‘(L00'0 >d) swajqoid ejusp
"(100'0>d) S19p10sIp BUIMO|[emSs “(L00'0 > d) S NDYIP Buimayd (1000 > ) uled
JUSIUULIDIUL PUB (7000 > d) DIUOIYD LM PIJRIDOSSE SEM UOILINU[BW/JO 3SH 9y |
[PAIAINS JD1I0YS Jedk Suo

01 Pa1e|aJ SeM (UILUNG[e PUE UIGO|BO0WSY) S|9AS] JSYIPUIOIC [BUIOUGR YIM Joy1ab01
UONHINU[BW JO %SIJ JO UOILIINU[RW 3|IyMm ‘A|9AIIddSaI 'SN1els [eUONLINU [eWIOU
Yum syuedidinied JO 1eyy eyl (L00'0 >d '%S6—ID) JSHOYS SIeIA G| puE € ~sem
UOILINU[BW JO ¥SU puUe uoinujew yum syuedpinied Jo yieap 1e abe uesw ay |

0114 PlOYsaIy}
e 10} 90’0 Pue 1yb1am Apog 10} 000G/ JO Ol1B1 SSIUDAINDDYD-1S0D B 10} 8/ SBM DI}
-29}J2-150 Bulag 1uswieall A1e1alp Jo Aljigqeqold sy *| | | Z sem uieb 1ybiam Apog
10§ (43DI) ORI SSDUDAIIDDYS-1S0D [eIUSWRIOUI BY | "3|qRIIdIa1Ul JOU SeMm SATVD 10}
(4NDI) 0.l ANIAN-1S0D [RIUBWRIDUI BYL (LFSEBSTS- 1D %56 'GH9 LA DDUBIYIP Ueaw)
S150D €101 PUe (70'09%0'0—1D %56 'L00'0 22UsISlIp Uesw) SATVO '(¢8'199¢°0-1D
956 ‘DY 8/°0 9dUIayIp ueaW) abuUBYD 1ybIam Apog ul 218D [ensn SA JUaWleal}
AJB13IP JO UOIDNPOIIUI UDIMIS] PUNO) 3I9M SIDUISYIP JUBDYIUDIS A][BD1ISIIeIS ON
(1000 >d) suoje

BulAl| pue ‘DA0W 03 Jusuiiedwll [BUOIDUNY ‘UOISSUdaP Yum Aj9AIlIsod sa1eja110d
UOIIINU[BIA "UOIILIINU|RU JO 3SIJ JO UOIILINU[BW JO 9DUsaId a3 Ul A|9Y1| 210U SaWIIY
6'C PUR ‘S| ‘0°€ 249M UOIssaIdap pue quswiliedw| SAIHUD0D Juswiiedul] [euodund

SN1eIS [PUOnLINU Yim diysuone|l

JuedYIUBIS A][BD1NSIIRLS B [BRARI (Z10°0 > d) SUOIEDIpaW paquasaid pue (4000 > d)
A|leld "|1edj pa1apIsuod ale dnoib ¥su [eUOIINU Y3 JO 908 SUOI1edIpaW paqudsaid
XIS UBY1 2I0W 950 1SOW[e YUm S3ssaul|l 9dinwi pey (%6'6/) siuedidied jo uon
-1odoud ab1e| ¥ "UONR|OS] JO 3SII 1B 219M 3SII [PUOLIINU Je Syuedidied JO 9405

Ae3s |eudsoy Jo yibua| ayy

Ul uononpal e os|e st 13y "(100°0 > d 3uedyiubis Ajjedneis pue sased Jo 9496 Ul) Uoh
-JINU[BW UY1IM P1RIDOSSE USUM [BNPIAIPUI 943 JO 9dUspuadapul ay) pue Bulal| Ajiep
JO S3IIIAIIDL JO UOIIRIONIBP Y1 saroiduul pue s1uaAdid ‘Builles swoy e uj swedy
yijeay Aq Apaple ayi Jo (DHJ-dsoH) buniojuow jeuonuinu pajelbaiul pue Aje3

(%91-8'C — Y1eap '9450€ — uonezjjeydsoy

1965°0Z — S24NIDBIJ SUOQ) SSUO PAYSLINOU[BW Ul PUB UO[IIINU[RW JO 3Sii Je sjualied

Ul Y10q pa13315IDaJ 219M SIUSAS JO[eWl [RISASS %18 Sem siusnied asayl bulAjuspl
U11591 YN 943 JO AUARISUSS 9y "24n1ng 9yl Ul suonedljduwod Jofew buidojansp jo
%suybIy e buiney se payiuap! aiam syuaiied Jo 9t 07 Ul "dnoib paysunousapun ayy
Ul PRAIDSQO 2J9M ‘Y1eap Bulpn|dul ‘SIUaAS Jofew Jo saquinu Jaybiy Appuedyiubis v

[1€] e 3o puaibuds

[0€] 213 ulesiaeys

(6] e 33 djiyds

[8¢] ‘|2 12 02pe|-Zanbpoy

[£2) |8 38 uoisald

[92] |2 32 udsiapad

[57] "|p 19 IZZnuonsey

SuOISN|PUOd Ule

(@411 Jo Anjenb
pue ‘Aydeded jeuonduny ‘A1ijeriow ‘A1ipigiow) saW03IN0 Yijeay s A|Iap|3

(1e3p) sioyany

(panunuod) ¢ ajqey



Page 13 of 17

(2022) 23:272

Taveira et al. BMC Primary Care

s1edA 9yI7 paisnipy A1I[enD SATYD ‘WULWISSISSY [BUOIILINN IUI AW ‘BUIAI Ae saniAnDy aduspuadapul xapu| Z1yy ‘xapu| sseiy Apog jng ‘Bulnl Aeq saniAndy 1gy

UOI1EZI|11N 9DIAISS U1{BRY 95B2409P PUP SIWODINO Yi[esy
anoiduwil ued uonejndod 3|geIaUINA SIYL Ul UORLANUISPUN BUISSIpPE 18 pawie suol}
-USAI21UI [BUOIIIINN “A)I[BHIOW 22USLIadX3 pue Apuanbasgns sa21nosal a1ed yijeay Jo
SJuUNoWe J31ealb asn 01 AayI| 210U 1. ‘UonLINUeW JO Xsii 1e 1o djdoad paysunouepy

s|doad Jsp|o
ul A)jIgesIp 01Ul A1jIel) JO UOIIBLLIOJSURI] 91 S1rI3|9d0e Aew aduspuadapul pue A1l
-|IgoW JO SSO| P21eID0SSE dY) 95Neaq ‘Dlewajqold S| uoniNujew Jo sisoubelp-1apun

(LE00=4d) Au[eriow pue ‘(£¢0'0=d) SIPIe L1[e3l| SUIOY JO 35N (/00 =d)
SISIA W00l Aouabiawa ‘(0700 =d) Uoliezljendsoy-1apun [enuanbas aousadxa
01 A|931] 210W 243M UORILINUJRW JO %S 1B IO PRYSHNOU[eW 319Mm oym siuedidiiied

(1000>d)

SN1LIS [PUONLIINU [EULIOU YLIM S|enpIAIpUl O) Paiedulod UORLIINUeW (JO 3SU) YUM
3|doad Jap|o ul paliedw| alam (2103S 7y UelBlag) aouspuadap 1Qy pue (bupyjjem
pue siiels buiqui) AUJIGOIA YINS S SaA|RSWaY) paziubodal paysunouispun
31 JO %€ | pue DHJ AQ pasoubelp a1am %6t ‘S|eNPIAIPUL PaysLUNouIapun |1 JO

[c€] e 19 Bues

[2€] ‘e 32 spnomapuep

SuOoISN|DUOd uley

(9411 o Kyjenb
pue ‘A1peded jeuonduny ‘Kyijeriow ‘Kypigiow) sawodino yyeay s A49p|3

(1e34) stoyny

(panunuod) ¥ ajqel



Taveira et al. BMC Primary Care (2022) 23:272

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,
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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 (?=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,
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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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