
Contents lists available at ScienceDirect

European Journal of Internal Medicine

journal homepage: www.elsevier.com/locate/ejim

Original article

High prevalence of malnutrition in Internal Medicine wards – a multicentre
ANUMEDI study
Ricardo Marinhoa,1,⁎, Ana Pessoab,1, Marta Lopesc, João Rosinhasd, João Pinhoe, Joana Silveiraf,
Ana Amadog, Sandra Silvah, Bruno M.P.M. Oliveirai,j, Aníbal Marinhok,
Harriët Jager-Wittenaarl,m
a Internal Medicine, Centro Hospitalar Universitário do Porto, Largo do Professor Abel Salazar, 4099-001 Porto, Portugal
b Internal Medicine, Centro Hospitalar Médio Ave, Vila Nova de Famalicão, Portugal
c Clinical Haematology, Centro Hospitalar Universitário do Porto, Porto, Portugal
d Internal Medicine, Unidade Local de Saúde de Matosinhos, Matosinhos, Portugal
eNutrition Unit, Centro Hospitalar Médio Ave, Vila Nova de Famalicão, Portugal
f Escola Superior de Biotecnologia, Universidade Católica Portuguesa, Porto, Portugal
g EEIG ECOTROPHELIA EUROPE, Avignon, France
h Independent Researcher
i Faculdade de Ciências de Nutrição e Alimentação da Universidade do Porto, Porto, Portugal
j LIAAD - INESC TEC, Porto, Portugal
k Intensive Care, Centro Hospitalar do Porto, Porto, Portugal
l Research Group Healthy Ageing, Allied Health Care and Nursing, Hanze University of Applied Sciences, Groningen, the Netherlands
mDepartment of Maxillofacial Surgery, University of Groningen, University Medical Center Groningen, Groningen, the Netherlands

A R T I C L E I N F O

Keywords:
Internal Medicine
Malnutrition
Nutritional assessment
Hospitalization
PG-SGA

A B S T R A C T

Background: Disease-related malnutrition is a significant problem in hospitalized patients, with high prevalence
rates depending on the studied population. Internal Medicine wards are the backbone of the hospital setting.
However, prevalence and determinants of malnutrition in these patients remain unclear. We aimed to determine
the prevalence of malnutrition in Internal Medicine wards and to identify and characterize malnourished patients.
Methods: A cross-sectional observational multicentre study was performed in Internal Medicine wards of 24
Portuguese hospitals during 2017. Demographics, hospital admissions during the previous year, type of ad-
mission, primary diagnosis, Charlson comorbidity index, and education level were registered. Malnutrition at
admission was assessed using Patient-Generated Subjective Global Assessment (PG-SGA). Demographic char-
acteristics were compared between well-nourished and malnourished patients. Logistic regression analysis was
used to identify determinants of malnutrition.
Results: 729 participants were included (mean age 74 years, 51% male). Main reason for admission was re-
spiratory disease (32%). Mean Charlson comorbidity index was 5.8 ± 2.8. Prevalence of malnutrition was 73%
(56% moderate/suspected malnutrition and 17% severe malnutrition), and 54% had a critical need for multi-
disciplinary intervention (PG-SGA score ≥9). No education (odds ratio [OR] 1.88, 95% confidence interval [CI]:
1.16–3.04), hospital admissions during previous year (OR 1.53, 95%CI: 1.05–2.26), and multiple comorbidities
(OR 1.22, 95%CI: 1.14–1.32) significantly increased the odds of being malnourished.
Conclusions: Prevalence of malnutrition in the Internal Medicine population is very high, with the majority of
patients having critical need for multidisciplinary intervention. Low education level, admissions during previous
year, and multiple comorbidities increase the odds of being malnourished.

https://doi.org/10.1016/j.ejim.2020.02.031
Received 13 January 2020; Received in revised form 17 February 2020; Accepted 29 February 2020

Abbreviations: AIDS, acquired immunodeficiency syndrome; ANUMEDI, Avaliação Nutricional em Medicina Interna; APNEP, Associação Portuguesa de Nutrição
Entérica e Parentérica; CI, confidence interval; ICD-10, international statistical classification of diseases and related health problems 10th revision; IQR, interquartile
range; NRS 2002, nutritional risk screening 2002; OR, odds ratio; PG-SGA, patient-generated subjective global assessment; SD, standard deviation; SGA, subjective
global assessment

⁎ Corresponding authors.
E-mail address: u11640@chporto.min-saude.pt (R. Marinho).

1 Both authors have contributed equally.

European Journal of Internal Medicine 76 (2020) 82–88

Available online 09 March 2020
0953-6205/ © 2020 Published by Elsevier B.V. on behalf of European Federation of Internal Medicine.

T

http://www.sciencedirect.com/science/journal/09536205
https://www.elsevier.com/locate/ejim
https://doi.org/10.1016/j.ejim.2020.02.031
https://doi.org/10.1016/j.ejim.2020.02.031
mailto:u11640@chporto.min-saude.pt
https://doi.org/10.1016/j.ejim.2020.02.031
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejim.2020.02.031&domain=pdf


1. Introduction

Malnutrition has been described as a state resulting from lack of
intake or uptake of nutrition that leads to altered body composition and
body cell mass, leading to diminished physical and mental function and
impaired clinical outcome from illness [1]. Malnutrition is associated
with increased risk of mortality, higher hospitalization costs [2,3], in-
creased length of stay, high readmission rates, and impaired recovery
[4].

Worldwide, prevalence of disease-related malnutrition has been
reported to be between 20% and 50%, depending on the studied po-
pulation and the criteria used for the malnutrition diagnosis [5]. In
Portugal, the most recent large national study [6] evaluated malnutri-
tion risk using Nutritional Risk Screening 2002 (NRS 2002). In that
study, in 1576 patients in medical and surgical wards from six different
hospitals, the prevalence of nutritional risk at hospital admission varied
between 29% and 47%. However, the study focused on malnutrition
risk rather than assessment of malnutrition and was performed in a
diverse hospital population.

It has been reported that over 20% of the hospital beds [7] are
provided by Internal Medicine wards. However, national and interna-
tional studies on nutritional status usually focus both on medical and
surgical patients [6,8–12]. These studies have shown that age, female
sex, multimorbidity, pressure ulcers, cancer, lung disease, and social
isolation are associated with malnutrition [9–12]. Additionally, medical
patients appear to have higher probability of being malnourished
[9,11], since they are generally older and have multiple comorbidities
[7,13,14]. However, the prevalence and determinants of malnutrition
in patients admitted to Internal Medicine wards remain unclear. Further
knowledge on this would allow to proactively identify the most vul-
nerable patients and optimize their nutritional care in the future. To
that end, we aimed to assess the prevalence of malnutrition at admis-
sion in Internal Medicine wards, and to identify and characterize mal-
nourished patients.

2. Materials and methods

2.1. Study design and population

The “Avaliação Nutricional em Medicina Interna” (ANUMEDI) study
is a cross-sectional multicentre observational study coordinated by the
Internal Medicine Study Group of the Portuguese Parenteral and Enteral
Nutrition Society (Associação Portuguesa de Nutrição Entérica e
Parentérica [APNEP]). Internal Medicine residents from 48 public
Portuguese hospitals were asked to join the study through the
Portuguese Internal Resident Network from the Portuguese Internal
Medicine Society (Sociedade Portuguesa de Medicina Interna). All
centres had a local study coordinator and several co-researchers
(Internal Medicine residents), who were trained in performing the study
measurements during a one-day course. Inter-rater reliability was not
assessed, but previous research demonstrated that inter-rater reliability
of PG-SGA scores of professionals trained in the use of the PG-SGA was
good (intraclass correlation = 0.901; p < 0.001) [15]. The study in-
cluded patients aged ≥18 years old, consecutively admitted to an In-
ternal Medicine ward less than 72 h prior to the day of the study, re-
gardless whether the patient remained admitted or would be discharged
on that day. Exclusion criteria were incomplete data and refusal to
participate. Data were collected in three different days according to the
co-researchers’ availability, with an interval of 10–15 days between the
measurement days, to allow for the renewal of the admitted patients. In
the days of data collection, a member of the scientific committee was
available by phone in order to assist the researchers. Data collection
started on 1st of February and finished on 31st of December of 2017.

Approval from each Internal Medicine Unit Director and local ethics
committee was obtained. Furthermore, the Portuguese Data Protection
Authority authorized the collection of the data (authorization number

8479/2016). All participating patients or their legal representatives
provided written informed consent before enrolment in the study. Data
were handled confidentially and anonymously. Data were entered in an
online database, for which each co-researcher had a unique login.

2.2. Procedures

The following data were obtained from the medical records: age,
gender, hospital and ward admission date, type of admission, primary
diagnosis (according to International Statistical Classification of
Diseases and Related Health Problems 10th revision (ICD-10) codes),
education level (no education, 4th grade, 9th grade, 12th grade or
higher education – defined as a bachelor, master or doctorate degree),
place of residence and past admissions in the previous year.

Each patient was evaluated by a co-researcher within 72 h of ad-
mission to the ward. Nutritional status was evaluated using the PG-SGA
(©FD Ottery 2005, 2006, 2015) [16] that has been previously trans-
lated and culturally adapted for the Portuguese setting [17]. The PG-
SGA is a multidimensional instrument [18,19] that evaluates the nu-
tritional status and risk factors of patients with chronic illness [20].
This tool was first validated in the oncology setting [21,22], but has
also been validated in patients with COPD [23], haemodialysis patients
[24], vascular surgery patients [25], and geriatric patients [26], of
which the majority represents the Internal Medicine population.
Moreover, the PG-SGA covers all domains of the malnutrition definition
[19], which is not disease-specific [1]. The PG-SGA includes two
components. The first component consists of four boxes regarding
weight history, food intake, nutrition impact symptoms, and activities/
function, which was completed by the patient or his/her carer. Patients’
weight and height were self-reported. The second component includes
five worksheets, addressing disease and its relation to nutritional re-
quirements, metabolic stress (i.e., fever and use of corticosteroids),
physical examination (i.e., deficit/loss of muscle mass/tone, loss of
subcutaneous fat, and oedema or ascites), and a global assessment,
which categorized patients as well nourished (Stage A), moderate/
suspected malnutrition (Stage B), or severely malnourished (Stage C).
Each box and worksheet also produces numerical scores, to identify the
required nutritional intervention [20]. If body weight at 1 and 6 months
was not known, zero points were given for that item in Box 1 of the PG-
SGA. If data were missing for any other item of the PG-SGA, the par-
ticipant was excluded from the data analysis.

The Charlson comorbidity index score [27] was used to characterize
the comorbidity burden of the studied population based on the presence
of 19 different scored diagnoses, according to the information described
in the patients’ clinical records.

2.3. Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics (IBM
SPSS Statistics Premium Grad Pack) Version 23.0. Categorical variables
were represented as frequencies and percentages. Continuous and or-
dinal variables were represented as means and standard deviations
(SD), or medians with interquartile range (IQR) for variables with
skewed distributions. Normal distribution was checked using the
Shapiro–Wilk test for skewness and kurtosis.

Categorical variables were compared using the Fisher's exact test or
the chi-square test, as appropriate. Differences between the three
groups (Stage A, B, and C) were evaluated using an analysis of variance
(ANOVA) model, followed by Bonferroni test when findings with the
ANOVA model were significant, or by the Kruskal–Wallis analysis of
variance and Dunn's multiple-comparison test, when the variables were
non-parametric. A Forest Plot graphic was elaborated using chi-square
test for each comorbidity represented in the Charlson Index for the odds
ratio of being well-nourished (Stage A) against being malnourished
(Stage B and C). On the comorbidity AIDS we were unable to perform
this test due to the low number of participants having AIDS. All
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reported p values are two-tailed, with a p value of 0.05 indicating
statistical significance.

Univariate and backward multivariate logistic regression analysis
were used to identify determinants of malnutrition, as defined by PG-
SGA Stage B or C. According to current literature on social and medical
risk factors for malnutrition [9–12], the variables included in the re-
gression analyses were: age, residence (own home vs relative's home vs
nursing home vs long term facilities vs others), education level (no
education vs 4th grade vs 9th grade vs 12th grade vs higher education),
admissions in previous year (yes/no), type of admission (admission
from emergency department vs admission from other hospital/service
vs planned admission), sex, and Charlson comorbidity index score.
Subsequently, in each step of the backward multivariate logistic re-
gression, variables with a p-value > 0.1 were removed from the model.
Age and individual comorbidities were not included as variables in the
multivariate analysis, as they are included in the Charlson Index Score.
All reported p values are two-tailed, with a p value of 0.05 indicating
statistical significance.

3. Results

3.1. Study population

Of the 48 Portuguese public hospitals invited, 24 participated and
891 patients were included. Of the 162 patients that were excluded, 93
had incomplete data, 66 refused to participate, and 3 were rejected for
other reasons. A total of 729 participants were included in the analysis.
Characteristics of the study sample are depicted in Table 1. Fifty-one
percent of the study subjects were male, with a mean age of
74.2 ± 14.6 years old. Twenty-three percent of the participants had no
education, and 55% had only the 4th grade. Mean weight was
70.5 ± 15.7 kg and mean body mass index was 26.3 ± 5.3 kg/m2.
Prior to hospital admission, most of the subjects lived in their own
home, followed by a relative's home. Most of the participants were
admitted through the emergency department. More than one-third were
admitted to a hospital in the previous year, with a median duration of
admission of 15 days (interquartile range 7–29 days). The mean
Charlson comorbidity index was 5.8 ± 2.8, representing a mortality
rate of more than 20% at ten years [27]. The most frequent causes for
hospital admission were diseases from the respiratory (32%), circula-
tory (28%), and genitourinary (11%) system. The most common co-
morbidities were heart failure (36%), chronic pulmonary disease
(22%), and cerebrovascular disease (20%). The distribution of co-
morbidities according to PG-SGA category is presented in supplemen-
tary table S1.

3.2. Malnutrition

Prevalence of malnutrition was 73% (n=531); 56% (n=407) of
the patients had moderate or suspected malnutrition (Stage B), and
17% (n=124) were severely malnourished (Stage C). Only 27% of the
participants were well nourished (Stage A).

Median PG-SGA score was 10 (IQR 6–15). Fifty-four percent of the
participants had a score of ≥9, indicating critical need for improved
symptom management and/or nutrient intervention options. The scores
obtained in the various boxes and worksheets of PG-SGA are depicted in
supplementary table S2. The highest scores were found in Box 3 (i.e.,
nutrition impact symptoms, symptoms that may limit food intake).
Nutrition impact symptoms with highest prevalence were anorexia,
fatigue, and dry mouth. Half of the participants had little weight change
in the six months prior to hospital admission, but 43% reported weight
loss in the previous two weeks. Only 1% of the participants reported to
use tube feeding or parenteral nutrition, and none of the participants
reported using oral nutritional supplements only. Regarding physical
examination, total score showed that 48% of the participants had no
overall (muscle, fat and oedema) body deficit, 32% had mild deficit,

16% had moderate deficit, and 5% severe deficit.

3.3. Determinants of malnutrition

As presented in Table 2, malnourished patients were older (Stage A
vs B and C, p < 0.001; Stage B vs C, p=0.007), had more comorbid-
ities (Stage A vs B and C, p < 0.001; Stage B vs C, p=0.013), and had
lower level of education (Stage A vs B, p=0.021; Stage A vs C,
p < 0.001; but not between Stage B and C, p=0.106).

Regarding comorbidities, solid tumour with metastasis (OR = 4.72,
95% CI:1.49–15.53), any tumour without metastasis (OR = 2.41, 95%
CI:1.25–4.67), moderate or severe kidney disease (OR = 1.86, 95%
CI:1.12–3.08), diabetes without end organ damage (OR = 1.81, 95%
CI:1.13–2.89), peptic ulcer (OR=2.81, 95% CI:1.09–7.26), heart failure
(OR = 1.54, 95% CI:1.08–2.19), dementia (OR = 4.39, 95%
CI:2.31–8.36), and chronic pulmonary disease (OR = 1.62, 95%
CI:1.06–2.47) were associated with malnutrition (Stage B and C), as
presented in Fig. 1.

In the univariate regression analysis, male sex and having an edu-
cation (versus no education) decreased the odds of being malnourished,
whereas not living in their own home, admissions during previous year,
and multiple comorbidities significantly increased the odds of being
malnourished. In the multivariate analysis, having an education de-
creased the odds of being malnourished, but having multiple co-
morbidities (OR 1.20, 95% CI: 1.12–1.29) significantly increased the
odds of being malnourished (Table 3).

Table 1
Characteristics of the studied participants (n=729).

Characteristics

Male sex, n (%) 369 (50.6)
Age (years), mean± SD 74.2 ± 14.6
Weight (kg), mean± SD 70.5 ± 15.7
Body mass index (kg/m2), mean± SD 26.3 ± 5.3
Education level, n (%)
No education 170 (23.3)
4th grade 399 (54.7)
9th grade 87 (11.9)
12th grade 37 (5.1)
Higher Education 36 (4.9)

Residence, n (%)
Home 491 (67.4)
Relative's home 136 (18.7)
Nursing home 77 (9.9)
Long term care facility 10 (1.4)
Others 20 (2.7)

Admission type, n (%)
Admission from emergency department 636 (87.3)
Admission from other hospital/service 76 (10.4)
Planned admission 17 (2.3)

Admissions during previous year, n (%) 280 (38.4)
Length of stay in the previous year (days), median (IQR) 15 (7–29) days
Primary diagnosis (ICD-10), n (%)
Diseases of the respiratory system 234 (32.1)
Diseases of the circulatory system 204 (28.0)
Diseases of the genitourinary system 83 (11.4)
Certain infectious and parasitic diseases 39 (5.4)
Diseases of the digestive system 32 (4.4)
Neoplasms 26 (3.6)
Endocrine, nutritional and metabolic diseases 26 (3.6)
Diseases of the blood and blood-forming organs 19 (2.6)
Symptoms, signs and abnormal findings 16 (2.2)
Diseases of the nervous system 14 (1.9)
Diseases of the skin and subcutaneous tissue 14 (1.9)
Diseases of the musculoskeletal system 12 (1.7)
Mental and behavioural disorders 6 (0.8)
Injury, poisoning and others 3 (0.4)
Diseases of the eye and adnexa 1 (0.1)

Charlson comorbidity index, mean±SD 5.8 ± 2.8

ICD-10: International Statistical Classification of Diseases and Related Health
Problems 10th revision; IQR: interquartile range; SD: standard deviation.
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4. Discussion

Our study showed a very high prevalence of malnutrition in patients
admitted to the Internal Medicine ward, with one-fifth being severely
malnourished. Multiple comorbidities significantly increase the odds of
being malnourished, but having an education decreases the odds of
being malnourished. Moreover, more than half of this Internal Medicine
population has a critical need for improved symptom management and/
or nutritional intervention (PG-SGA ≥9 points).

The prevalence of malnutrition in our study, i.e. 73%, is higher than
in other studies, which found rates ranging from 22 to 48%
[10–12,28–30]. Our higher prevalence rates could be explained by

differences in methodology, namely the tools used (Subjective Global
Assessment, Mini Nutritional Assessment, and European Society for
Clinical Nutrition and Metabolism (ESPEN) Criteria), as well as the
population studied. The Subjective Global Assessment (SGA) [31] is a
precursor of the PG-SGA. While the SGA also includes weight history, a
physical exam, and nutrition impact symptoms, it only includes four
(gastrointestinal) symptoms that, to be scored, need to be present for
more than 2 weeks. In contrast, the number of nutrition impact
symptoms scored in the PG-SGA is much higher, and these nutrition
symptoms do not have to be present for two weeks fully to be scored.
The inclusion of a larger number of nutrition impact symptoms in the
PG-SGA may contribute to a higher proportion of patients being

Table 2
Demographics and comorbidities per PG-SGA Category.

PG-SGA Stage A (n=198) PG-SGA Stage B (n=407) PG-SGA Stage C (n=124) p value

Male sex, n (%) 114 (57.6) 188 (46.2) 67 (54) 0.022†

Age (years), mean± SD 69.69 ± 16.46 75.07 ± 14.16 78.64 ± 10.37 0.001‡

Education level, n (%) 0.001‡

No education 27 (13.6) 99 (24.3) 44 (35.4)
4th grade 114 (57.6) 225 (55.3) 60 (48.4)
9th grade 31 (15.7) 45 (11.1) 11 (8.9)
12th grade 18 (9.1) 14 (3.4) 5 (4)
Higher education 8 (4) 24 (5.9) 4 (3.2)

Residence, n (%) 0.001†

Home 160 (80.1) 261 (64.1) 70 (56.5)
Relative's home 23 (11.6) 86 (21.1) 27 (21.8)
Nursing home 9 (4.5) 45 (11.1) 18 (14.5)
Long term care facility 1 (0.5) 6 (1.5) 3 (2.4)
Others 5 (2.5) 9 (2.2) 6 (4.8)

Type of admission 0.045†

Admission from emergency department 174 (87.9) 344 (84.9) 116 (93.5)
Transfer from other hospital/service 18 (9.1) 52 (12.8) 76 (10.5)
Planned admission 6 (3) 9 (2.2) 2 (1.6)

Admissions during previous year, n (%) 52 (26.3) 167 (41) 61 (49.2) 0.001†

Charlson comorbidity index, mean± SD 4.67 ± 2.72 6.07 ± 2.72 6.86 ± 2.61 0.001‡

PG-SGA: Patient-Generated Subjective Global Assessment; SD: standard deviation.
† Kruskal-Wallis analysis of variance.
‡ analysis of variance (A-NOVA) model.

Fig. 1. Odds Ratio of being malnourished (PG-SGA Stage B and C) according to the comorbidities presented in the Charlson Comorbidity index. The comorbidity
AIDS (i.e., acquired immunodeficiency syndrome) is represented as 0, due to insufficient prevalence in the study to perform this test.
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categorized as malnourished. Furthermore, while our study focuses
only on Internal Medicine patients, most other studies also included
surgical patients, which can influence age ranges and comorbidities. As
reported elsewhere [7,14], medical patients are relatively old, and
studies show a higher prevalence of malnutrition in older patients
[10–12,32,33]. In fact, studies have suggested that medical patients
appear to have higher probability of being malnourished [9,11].

An important finding that helps explain these results is the re-
lationship between comorbidities and malnutrition. Our study demon-
strated that patients admitted to the Internal Medicine ward and having
multiple comorbidities have high chance of being malnourished. In fact,
Internal Medicine patients have numerous comorbidities that impact on
their nutritional status [7,14]. In our study, we found that especially
neoplastic diseases, kidney disease, diabetes without end organ da-
mage, peptic ulcer, heart failure, dementia and chronic pulmonary
disease increased the odds of being malnourished. Previous research
also reported that cardiovascular and respiratory diseases, among the
most common causes of admission to the Internal Medicine ward [7],
also observed in our study, are associated with high prevalence of
malnutrition [34]. Patients with heart failure, a severe and common
cardiovascular disease, are in a permanent catabolic state due to neu-
rohormonal and immunological changes, increased resting metabolic
rate, fat malabsorption, and loss of appetite [34]. Chronic obstructive
pulmonary disease patients are also at risk for malnutrition, which
seems to be caused by multiple factors, such as tissue hypoxia, ageing,
increased resting metabolic rate, chronic inflammation, and certain
drugs, resulting in net catabolism [34]. The lower level of education of
our studied population, which was associated with malnutrition, may
also contribute to the higher chances of being malnourished, which is in
line with other results [10].

More than half of the participants had a PG-SGA score that indicates
a critical need for improved symptom management and nutritional
intervention. The highest score was found in Box 3, addressing the
presence of nutrition impact symptoms in the two weeks prior to ad-
mission. However, all boxes contributed to this overall result, indicating
a need for multidisciplinary intervention not only to support nutritional
intake, but also to ameliorate symptoms that may hinder it. Of note,
weight loss seemed to be more acute (in the previous 2 weeks versus the
previous 3 or 6 months), with 43% of patients reporting eating less than
usual in the two weeks before hospital admission. This suggests the
presence of acute disease-related malnutrition. In fact, main reasons for

decreased eating were anorexia and fatigue, which are frequent
symptoms in most diseases.

Since most of the participants were malnourished, higher rates of
use of oral nutritional supplements were expected. However, none of
the participants used only oral nutritional supplements, and only 1% of
the participants reported to use tube feeding or parenteral nutrition.
Studies report use of oral nutritional supplements in 4–7% of patients,
tube feeding in 6%, and parenteral feeding in 1–2% [12, 33]. However,
these studies included surgical populations, in which the frequency of
diseases requiring tube feeding and parenteral nutrition is higher.
Moreover, the scarce use of medical nutrition upon hospital admission
may reflect the lack of nutritional awareness in Portugal, although also
reported in other countries and settings [4]. Prior to the start of this
study, no national screening policies nor government support of home
medical nutrition was implemented. However, ongoing efforts are
being made to change this. In 2018, an Order of Minister 6634/2018
was published in Diário da República (Official Journal of Portugal)
[35], defining that all hospitalized adult patients with a length of stay
>24 h have to be screened with NRS 2002 by a multidisciplinary team.

The major strength of the current study is the large number of
participants, and the good distribution of participating hospitals across
different hospital categories and different regions of the country (in-
cluding the Portuguese islands), showing a good representation of this
specific Portuguese population. However, the current study also has
some limitations. Firstly, the PG-SGA has not been validated specifically
for the Internal Medical ward population yet. However, after being
validated in the oncology setting first [21,22], the PG-SGA has already
been validated in various other clinical populations, including patients
with COPD [23], haemodialysis patients [24], and geriatric patients
[26], which represent the majority of our patients. Moreover, the PG-
SGA covers all domains of the malnutrition definition [19], which is not
disease-specific [1], and therefore we considered appropriate to use the
PG-SGA in the current study. Second, weight and height were reported,
not measured. In this large multicentre study, measuring current weight
was not feasible, due to material constraints across different hospitals
and patient mobility issues that would prevent the use of more broadly
available measuring devices. However, it has been reported that self-
reported height and weight correlated highly with physical measure-
ment of height and weight (Pearson's correlation coefficient >0.92)
[36]. Additionally, PG-SGA data collection on weight history in the past
6 months and past month (Box 1) requires self-report, as previous

Table 3
Univariate and multivariate binary logistic regression analyses for malnutrition (PG-SGA Stage B and C).

Univariate analysis Multivariate analysis
Variables OR 95% CI p value OR 95% CI p value

Male sex 0.68 0.49–0.95 0.022 – – –
Education level <0.001 0.028
No education 1.00 1.00
4th grade 0.47 0.30–0.75 0.53 0.33–0.86
9th grade 0.34 0.19–0.62 0.54 0.29–1.02
12th grade 0.20 0.09–0.43 0.39 0.18–0.89
Higher education 0.66 0.27–1.60 1.15 0.45–2.97

Residence <0.001 0.057
Home 1.00 1.00
Relative's home 2.38 1.46–3.86 1.69 1.01–2.815
Nursing home 3.38 1.64–6.98 2.37 1.12–5.03
Long term care facility 4.35 0.55–34.64 2.83 0.35–23.30
Others 1.45 0.52–4.06 1.54 0.54–4.43

Admissions during previous year 2.11 1.47–3.03 <0.001 1.43 0.97–2.10 0.075
Type of admission 0.593 –
Transfer from emergency department 1.00 – – –
Transfer from other hospital/service 1.22 0.69–2.12 – – –
Planned admission 0.693 0.253–1.904 – – –

Charlson comorbidity index 1.25 1.17–1.34 <0.001 1.20 1.12–1.29 <0.001

Type of admission and sex were excluded during the backward stepwise multivariate regression analysis, due to p > 0.1.
CI: confidence interval, OR: odds ratio. Each point increase in the Charlson comorbidity index increases the odds of being malnourished by 1.2.
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weight may not be available in the medical records. However, 20% of
participants could not estimate their weight, which could have resulted
in underestimation of the prevalence of malnutrition. Thirdly, in 34% of
the participants, the caregivers completed the patient component of the
PG-SGA, for example in highly dependent patients, which might also
have resulted in either under- or overestimation of the prevalence of
malnutrition.

This study has various implications for clinical practice. The PG-
SGA identified nutritional problems that would probably not have been
detected by the sole use of screening tools, which generally report body
mass index, recent weight loss, dietary intake and acute illness, or other
assessment tools, such as SGA. For example, since the PG-SGA also
scores multiple nutrition impact symptoms, it may help to detect causes
of decreased intake that are amenable to treatment, thus improving
nutritional care. Besides, nutrition impact symptoms can serve as
proxies for comorbidities, as we saw that multiple comorbidities in-
crease the odds of being malnourished. The high need for multi-
disciplinary intervention, as indicated by the large proportion (54%) of
patients having a PG-SGA score of ≥9 in our population, underlines the
need for a more preventive and monitoring strategy to fight malnutri-
tion during hospital admission. However, severe malnutrition cannot be
effectively treated only in the hospital setting. Ambulatory screening
and follow-up after hospital discharge is also needed. Moreover, the
findings of the current study implicate that dietary strategies to prevent
or treat malnutrition need to be tailored to the education level of the
population. Since a quarter of the population had no education, written
and verbal communication should be performed on laymen level.

The findings of this study also have economic implications. Since
hospital reimbursement depends on the hospitalization costs and case
mix index, the identification of patients at risk followed by nutritional
assessment, documenting and coding of malnutrition would increase
potential hospital reimbursement [15,37–39], which would help fur-
ther investment in nutritional care. In fact, the economic situation has
been shown to influence the fight against malnutrition, including
education and treatment [40]. Future studies should evaluate the cost
analysis of coding malnutrition, as such results could also serve as an
incentive to screen, evaluate, and treat malnourished patients.

5. Conclusion

Prevalence of malnutrition in patients admitted to Internal Medicine
wards is very high, with most patients having a critical need for mul-
tidisciplinary intervention. Low education, admissions during previous
year, and multiple comorbidities increase the odds of being mal-
nourished. Early adequate nutritional intervention is paramount to
properly address our patients’ nutritional status. These results call for a
more proactive and preventive malnutrition policy, including
screening, assessment, and monitoring of malnutrition and its risk
factors across the chain of care.
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