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RESUMO
Introdução: A subnutrição associada à doença apresenta grande morbimortalidade e necessita de intervenção precoce. Contudo, 
a sua identificação assenta frequentemente no julgamento médico. Adicionalmente, sendo a enfermaria de Medicina Interna o pilar 
do hospital, é essencial maior conhecimento sobre o estado nutricional desta população. Os objetivos consistiram em determinar a 
prevalência de risco nutricional na enfermaria de Medicina Interna, identificar fatores relacionados e avaliar a concordância entre a 
avaliação do risco nutricional baseada no julgamento médico e no Nutritional Risk Screening 2002.
Material e Métodos: Estudo transversal multicêntrico realizado nas enfermarias de Medicina Interna de 24 hospitais portugueses 
durante 2017. Foram avaliadas características demográficas, internamentos prévios, diagnósticos principais, índice de comorbilidades 
de Charlson e habilitações literárias. O risco nutricional à admissão foi avaliado usando o Nutritional Risk Screening 2002. A concor-
dância entre o julgamento médico e o Nutritional Risk Screening 2002 foi testado usando o teste kappa de Cohen (k).
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ABSTRACT
Introduction: Disease-related undernutrition is highly prevalent and requires timely intervention. However, identifying undernutrition 
often relies on physician judgment. As Internal Medicine wards are the backbone of the hospital setting, insight into the prevalence of 
nutritional risk in this population is essential. We aimed to determine the prevalence of nutritional risk in Internal Medicine wards, to 
identify its correlates, and to assess the agreement between the physicians’ impression of nutritional risk and evaluation by Nutritional 
Risk Screening 2002.
Material and Methods: A cross-sectional multicentre study was performed in Internal Medicine wards of 24 Portuguese hospitals 
during 2017. Data on demographics, previous hospital admissions, primary diagnosis, and Charlson comorbidity index score were col-
lected. Nutritional risk at admission was assessed using Nutritional Risk Screening 2002. Agreement between physicians’ impression 
of nutritional risk and Nutritional Risk Screening 2002 was tested by Cohen’s kappa.
Results: The study included 729 participants (mean age 74 ± 14.6 years, 51% male). The main reason for admission was respiratory 
disease. Mean Charlson comorbidity index score was 5.8 ± 2.8. Prevalence of nutritional risk was 51%. Nutritional risk was associated 
with admission during the previous year (odds ratio = 1.65, 95% confidence interval: 1.22 - 2.24), solid tumour with metastasis (odds 
ratio = 4.73, 95% confidence interval: 2.06 - 10.87), any tumour without metastasis (odds ratio = 2.04, 95% confidence interval:1.24 - 
3.34), kidney disease (odds ratio = 1.83, 95% confidence interval: 1.21 - 2.75), peptic ulcer (odds ratio = 2.17, 95% confidence interval: 
1.10 - 4.25), heart failure (odds ratio = 1.51, 95% confidence interval: 1.11 - 2.04), dementia (odds ratio = 3.02, 95% confidence interval: 
1.96 - 4.64), and cerebrovascular disease (odds ratio = 1.62, 95% confidence interval: 1.12 - 2.35). Agreement between physicians’ 
evaluation of nutritional status and Nutritional Risk Screening 2002 was weak (Cohen’s kappa = 0.415, p < 0.001). 
Discussion: Prevalence of nutritional risk in the Internal Medicine population is very high. Admission during the previous year and 
multiple comorbidities increase the odds of being at-risk. Subjective physician evaluation is not appropriate for nutritional screening.
Conclusion: The high prevalence of at-risk patients and poor subjective physician evaluation suggest the need to implement manda-
tory nutritional screening.
Keywords: Hospitalization; Internal Medicine; Malnutrition; Nutritional Assessment
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INTRODUCTION
 Malnutrition/undernutrition has been described as a 
state resulting from lack of intake or uptake of nutrients 
that leads to altered body composition and body cell mass, 
and ultimately to decreased physical and mental function 
and impaired clinical outcomes from illness.1 Worldwide, 
the prevalence of disease-related undernutrition has been 
reported to be between 20% and 50%, depending on the 
studied population and the criteria used for diagnosis.2 Un-
dernutrition has a negative impact on the quality of life and 
contributes to adverse clinical outcomes, such as increased 
risk for infections, poor wound healing, longer length of stay 
in hospital, increased hospital costs, and higher morbidity 
and mortality rates.3 Therefore, screening for undernutrition 
allows for timely identification and treatment of malnour-
ished patients, thus improving clinical outcomes and costs.4 
 The risk of undernutrition ranges from 33% to 65%.5-7 In 
Portugal, the most recent large nationwide study8 showed 
that the prevalence of the risk of undernutrition  at hospital 
admission varied between 29% and 47%. This study was 
performed both in medical and surgical patients, but in a 
given country almost 24% of the hospital bed-days may be 
provided by Internal Medicine wards.9 Internal Medicine pa-
tients appear to have a higher probability of being malnour-
ished,10,11 since they are generally older and have multiple 
comorbidities.9,12,13 Additionally, routine nutritional screening 
is not yet fully enforced across Portugal, making patient 
nutritional screening rely on the judgment of the attending 
physician. Therefore, the prevalence and characteristics of 
Internal Medicine patients at risk for undernutrition remain 
unclear. Additional knowledge would allow the identification 
of the most vulnerable patients and optimize their nutritional 
care. To that end, we aimed to determine the prevalence of 
the nutritional risk at admission in Internal Medicine wards 
and to identify the socio-demographic and clinical factors 
associated with the undernutrition risk. We also aimed to 
assess the agreement between the physicians’ impression 
of nutritional risk and nutritional risk assessment using the 
Nutritional Risk Screening (NRS) 2002 score.

MATERIAL AND METHODS
Study design and population
 The Avaliação Nutricional em Medicina Interna 
(ANUMEDI) study is a cross-sectional multicentre obser-
vational study coordinated by the Internal Medicine Study 
Group of the Portuguese Society of Enteral and Parenteral 

Nutrition (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 Network of Internal Medicine Resi-
dents from the Portuguese Society of Internal Medicine (So-
ciedade Portuguesa de Medicina Interna). All centres had a 
local study coordinator and several co-researchers (Internal 
Medicine residents), who attended a one-day course where 
the evidence behind nutritional screening and assessment 
was reviewed, and instructions on how to use the study pro-
tocol (including the NRS 2002) were given.
 This study included patients aged over 18 years old, con-
secutively admitted to an Internal Medicine ward less than 
72 hours prior to the day of the study, regardless of whether 
the patient remained admitted or would be discharged on 
that day. Exclusion criteria were incomplete data and refus-
al to participate. Data were collected in three different days 
according to the co-researchers’ availability, with an interval 
of 10 to 15 days between the days of assessment, to allow 
for new patients to be admitted. In the days of data col-
lection, a member of the scientific committee was available 
by phone in order to assist the researchers. Data collection 
started on the 1st of February and finished on 31st December 
2017.
 Approval from the Director of each Internal Medicine Unit 
and local ethics committees was obtained. Furthermore, the 
Portuguese Data Protection Authority authorized the data 
collection (authorization number 8479/2016). All participat-
ing 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. 

Procedures
 The following data were obtained from the electronic 
medical records: age, sex, hospital and ward admission 
date, type of admission, primary diagnosis (according to the 
International Statistical Classification of Diseases and Re-
lated Health Problems 10th revision (ICD-10) codes), edu-
cation level (no education, 4th grade, 9th grade, 12th grade or 
higher education – defined as a bachelor, masters or doc-
torate degree), place of residence and past admissions in 
the previous year. 
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Resultados: Foram incluídos 729 participantes (idade média 74 ± 14,6 anos, 51% do sexo masculino). A principal causa de admissão 
foi doença respiratória. O índice de comorbilidades de Charlson médio foi 5,8 ± 2,8. A prevalência de risco nutricional foi 51%. O risco 
nutricional associou-se a internamento recente (odds ratio = 1,65, 95% intervalo de confiança: 1,22 - 2,24), neoplasia sólida metas-
tizada (odds ratio = 4,73, 95% intervalo de confiança: 2,06 - 10,87), neoplasia não metastizada (odds ratio = 2,04, 95% intervalo de 
confiança: 1,24 - 3,34), doença renal (odds ratio = 1,83, 95% intervalo de confiança: 1,21 - 2,75), úlcera péptica (odds ratio = 2,17, 
95% intervalo de confiança: 1,10 - 4,25), insuficiência cardíaca (odds ratio = 1,51, 95% intervalo de confiança: 1,11 - 2,04), demência 
(odds ratio = 3,02, 95% intervalo de confiança: 1,96 - 4,64) e doença cerebrovascular (odds ratio = 1,62, 95% intervalo de confiança: 
1,12 - 2,35). A concordância entre julgamento médico e Nutritional Risk Screening 2002 foi fraca (kappa de Cohen = 0,415, p < 0,001).
Discussão: A prevalência de risco nutricional na enfermaria de Medicina Interna é muito elevada. Admissão recente e múltiplas comor-
bilidades aumentam a probabilidade de risco nutricional. A avaliação subjetiva do médico não é apropriada para o rastreio nutricional.
Conclusão: A elevada prevalência de doentes em risco e baixa precisão da avaliação subjetiva médica sugerem a necessidade de 
implementar rastreio nutricional obrigatório a nível nacional.
Palavras-chave: Avaliação Nutricional; Desnutrição; Hospitalização; Medicina Interna
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 Each patient was evaluated by a co-researcher 
within 72 hours of admission to the ward. Before for-
mal nutritional risk screening evaluation, physicians 
were asked if they thought the patient was at risk of 
undernutrition. Subsequently, the NRS 2002 was used 
to screen for the risk of undernutrition as previously 
described14 and recommended for hospital nutritional 
screening.15 This tool consists of four questions as 
an initial screening, including body mass index (BMI), 
weight loss, reduced dietary intake, and severe illness. 
Patients’ weight and height were self-reported. When 
weight and height could not be reported, and therefore 
BMI was not calculated, mid upper arm circumference 
< 25 cm was used as surrogate for BMI < 20.5 kg/m,2 
as suggested in the NRS 2002 methodology publica-
tion.14 If the answer to at least one of these questions 
was positive, the final screening part, which consists 
of nutrition parameters and grading of severity of dis-
ease, was performed. Patients were considered “nutri-
tionally at risk” when the NRS 2002 score was ≥ 3.14 
 The Charlson comorbidity index score16 was used 
to characterize the comorbidity burden of the stud-
ied population based on the presence of 19 different 
scored diagnoses, according to the information de-
scribed in the patients’ clinical records.  

Statistical analysis
 Statistical analysis was performed using IBM 
SPSS Statistics (IBM SPSS Statistics Premium Grad 
Pack Version 23.0). Categorical variables were repre-
sented by frequencies and percentages. Continuous 
variables were represented by means and standard 
deviations, or medians with interquartile range (IQR) 
for variables with skewed distributions. Normal distri-
bution was checked using the Shapiro-Wilk test. 
 Differences between risk groups (NRS 2002 < 
3 and NRS 2002 ≥ 3) were evaluated using the chi-
square test for categorical variables, or independent 
samples t-test or Mann-Whitney test for continuous 
variables, as appropriate. For the individual comorbidi-
ties that had a significant p-value according to the chi-
square test, odds ratio were calculated using univari-
ate logistic regression analysis. 
 Univariate and backward multivariate logistic re-
gression analysis were used to identify correlates of 
nutritional risk, as defined by NRS 2002 ≥ 3. Accord-
ing to the current literature on social and medical risk 
factors for undernutrition,10,11,17,18 the variables entered 
in the backward multivariate logistic regression model 
were: residence (home versus relative’s home versus 
nursing home versus long term care facility versus 
others), education level (no education versus 4th grade 
versus 9th grade versus 12th grade versus higher edu-
cation), admission during previous year (yes/no), type 
of admission (admission from emergency department 
versus admission from other hospital/department ver-
sus planned admission), sex, and Charlson comorbid-

ity index score. Subsequently, in each step of the backward mul-
tivariate logistic regression, 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 comorbidity index score. All reported p-
values are two-tailed, with a p-value < 0.05 indicating statistical 
significance. 
 Agreement between physicians’ impression of nutritional risk 
and NRS 2002 was tested by Cohen’s kappa (κ). Results were 
classified as: no agreement (≤ 0.20), minimal agreement (0.21 - 
0.39), weak agreement (0.40 - 0.59), moderate agreement (0.60 
- 0.79), strong agreement (0.80 - 0.90), or almost perfect agree-
ment (> 0.90).19

RESULTS
 Of the 48 Portuguese public hospitals invited, 24 participated 
(11 from the North Region of Portugal, five from the Central Re-
gion, seven from the South Region and one from the islands), 
resulting in 891 patients invited. Of the 162 patients that were 
excluded, 93 had incomplete data, 66 refused to participate, and 
three were rejected for other reasons. A total of 729 participants 
were included in the analysis. Characteristics of the study sam-
ple 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 the 4th grade 
only. 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 depart-
ment. More than one-third were admitted to a hospital in 

Table 1 – Characteristics of the studied participants (n = 729) (section 1 of 2)

Characteristics
Male sex, n (%) 369 (50.6)

Age (years), mean ± SD 74.2 ± 14.6

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)

Transfer 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)
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the previous year, with a median duration of admission of 15 
days (IQR 7 - 29 days). The mean Charlson comorbidity 
index score was 5.8 ± 2.8, which represents a mean survival rate 
of 4.1% at ten years (ranging from 0 to 77.5%) according to this 
score.16 The most frequent causes for hospital admission were 

respiratory (32%), circulatory (28%), and genitourinary 
(11%) diseases. The most common comorbidities were 
heart failure (36%), chronic obstructive pulmonary dis-
ease (22%), and cerebrovascular disease (20%).
 The prevalence of nutritional risk according to the 
NRS 2002 was 51%. Demographics and comorbidities 
per NRS 2002 category are presented in Table 2. In 
the univariate analysis, age, education level, residence, 
admission during the previous year, type of admission, 
and Charlson comorbidity index score significantly dif-
fered between NRS 2002 categories. 
 In the univariate logistic regression analysis, edu-
cation level, residence, admission during previous year 
[odds ratio (OR) = 1.65, 95% confidence interval (CI): 
1.22 - 2.24], type of admission, and Charlson comor-
bidity index score were associated with nutritional risk. 
Regarding comorbidities, solid tumour with metastasis 
(OR = 4.73, 95% CI: 2.06 - 10.87), any tumour without 
metastasis (OR = 2.04, 95% CI: 1.24 - 3.34), moderate 
or severe kidney disease (OR = 1.83, 95% CI: 1.21-
2.75), peptic ulcer (OR = 2.17, 95% CI: 1.10 - 4.25), 
heart failure (OR = 1.51, 95% CI: 1.11 - 2.04), dementia 
(OR = 3.02, 95% CI: 1.96 - 4.64), and cerebrovascu-
lar disease (OR = 1.62, 95% CI: 1.12 - 2.35) were as-
sociated with nutritional risk. The multivariate analysis 
showed that planned admissions decreased the odds 
of nutritional risk, while increased Charlson comorbidity 
index score was associated with nutritional risk (Table 
3). 
 A quarter of the patients categorized as being at risk 
by NRS 2002 were not identified as being at risk by 
physicians (Table 4). Additionally, physicians wrongly 
classified 33% of well-nourished patients as being at 
nutritional risk. The agreement between physicians’ 
evaluation of nutritional risk and the NRS 2002 was 
weak (k = 0.415, p < 0.001). 

DISCUSSION
 Our study showed a very high prevalence of nutri-
tional risk in patients admitted to the Internal Medicine 
ward (51%). Moreover, having multiple comorbidities 
was associated with nutritional risk. Importantly, we 
also found a weak agreement between physician nutri-
tional risk evaluation and nutritional risk assessment by 
NRS 2002.
 The prevalence of nutritional risk in our study is 
higher than reported in other national studies. While 
the largest Portuguese study to date8 showed that the 
prevalence of nutritional risk at hospital admission var-
ied between 29% and 47%, another Portuguese study 
showed a nutritional risk of 42%.20 Worldwide, results 
are also in line with these studies. A Danish study that 
also used NRS 2002 showed that just over 40% of pa-
tients admitted to Internal Medicine wards were nutri-
tionally at risk.6 A Norwegian study using NRS 2002 
also reported a prevalence of nutritional risk of 40% in 
Internal Medicine patients.21 Recently, an Italian study 

Table 1 – Characteristics of the studied participants (n = 729) (section 2 of 2)

Characteristics
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

Comorbidities (ICD-10)
Heart failure, n (%) 265 (36.4)

Chronic obstructive pulmonary disease, n (%) 163 (22.4)

Cerebrovascular disease, n (%) 144 (19.8)

Diabetes without end organ damage, n (%) 135 (18.5)

Dementia, n (%) 120 (16.5)

Diabetes with end organ damage, n (%) 117 (16.1)

Moderate or severe kidney disease, n (%) 117 (16.1)

Any tumour without metastasis, n (%) 77 (10.7)

Acute coronary syndrome, n (%) 67 (9.2)

Peripheral vascular disease, n (%) 66 (9.1)

Peptic ulcer, n (%) 41 (5.6)

Solid tumour with metastasis, n (%) 39 (5.4)

Mild liver disease, n (%) 38 (5.2)

Hemiplegia, n (%) 36 (4.9)

Connective tissue disease, n (%) 34 (4.7)

Pressure ulcer, n (%) 33 (4.5)

Cachexia, n (%) 30 (4.1)

Moderate or severe liver disease, n (%) 26 (3.6)

Trauma, n (%) 12 (1.7)

Lymphoma, n (%) 10 (1.4)

Leukaemia, n (%) 9 (1.2)

AIDS, n (%) 2 (0.3)
ICD-10: International Statistical Classification of Diseases and Related Health Problems 10th revision; 
IQR: interquartile range; SD: standard deviation



A
R

TIG
O

 O
R

IG
IN

A
L

424Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                

that used the NRS 2002 reported a prevalence of nutritional 
risk of 32%.22 Except for the Danish and Norwegian studies, 
the other studies were performed in medical and surgical 
patients.

 The higher prevalence of nutritional risk in our study can 
have multiple causes. First, our study was only performed 
in medical patients, which have a higher chance of being 
malnourished.10,11 This may be caused by the fact that In-
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Table 2 – Demographics and comorbidities per NRS 2002 category
NRS < 3
(n = 358)

NRS ≥ 3
(n = 371) p-value

Male sex, n (%) 192 (26.3) 177 (24.3) 0.1101

Age (years), median (IQR) 72 (51 - 93) 81 (67 - 95) 0.0012

Education level, n (%) 0.0091

No education 65 (8.9) 105 (14.4)

4th grade 203 (27.8) 196 (26.9)

9th grade 48 (6.6) 39 (5.3)

12th grade 24 (3.3) 13 (1.8)

Higher education 18 (2.5) 18 (2.5)

Residence, n (%) 0.0061

Home 263 (36.1) 228 (31.3)

Relative’s home 51 (7.0) 85 (11.7)

Nursing home 28 (3.8) 44 (6.0)

Long term care facility 5 (0.7) 5 (0.7)

Others 11 (1.5) 9 (1.2)

Admission during previous year, n (%) 116 (15.9) 164 (22.5) 0.0011

Type of admission, n (%) 0.0051

Admission from emergency department 308 (86.0) 328 (88.4)

Transfer from other hospital/service 35 (9.8) 41 (11.1)

Planned admission 15 (4.2) 2 (0.5)

Charlson comorbidity index, mean ± SD 4.87 ± 2.61 6.74 ± 2.70 0.0013

Comorbidities (ICD-10)
AIDS, n (%) 0 (0) 2 (0.3) 0.4993

Solid tumour with metastasis, n (%) 7 (1) 32 (4.4) 0.0011

Any tumour without metastasis, n (%) 26 (3.6) 51 (7.0) 0.0041

Lymphoma, n (%) 5 (0.7) 5 (0.7) 0.9553

Leukaemia, n (%) 3 (0.4) 6 (0.8) 0.5663

Moderate or severe liver disease, n (%) 15 (2.1) 11 (1.5) 0.3731

Mild liver disease, n (%) 23 (3.2) 15 (2.1) 0.1481

Diabetes with end organ damage, n (%) 56 (7.7) 61 (8.4) 0.8401

Diabetes without end organ damage, n (%) 56 (7.7) 79 (10.8) 0.0501

Moderate or severe kidney disease, n (%) 43 (5.9) 74 (10.2) 0.0041

Peptic ulcer, n (%) 13 (1.8) 28 (3.8) 0.0221

Hemiplegia, n (%) 15 (2.1) 21 (2.9) 0.3601

Dementia, n (%) 33 (4.5) 87 (11.9) 0.0011

Cerebrovascular disease, n (%) 57 (7.8) 87 (11.9) 0.0111

Heart failure, n (%) 113 (15.5) 152 (20.9) 0.0081

Connective tissue disease, n (%) 17 (2.3) 17 (2.3) 0.9151

Chronic obstructive pulmonary disease, n (%) 73 (10.0) 90 (12.3) 0.2101

Peripheral vascular disease, n (%) 27 (3.7) 39 (5.3) 0.1621

Acute coronary syndrome, n (%) 34 (4.7) 33 (4.5) 0.7781

AIDS: acquired immunodeficiency syndrome; NRS 2002: nutritional risk screening 2002; SD: standard deviation; 1: analysis of variance using Pearson chi-square test; 2: analysis of 
variance using Mann-Whitney test; 3: analysis of variance using independent samples t-test.
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ternal Medicine patients are older,9,13 with studies  showing 
that older age is associated with a higher prevalence of un-
dernutrition.11,17,18,23,24 Additionally, these patients have mul-
tiple comorbidities that impact on their nutritional status.9,13 
In our study, we found that cancer, moderate/severe kidney 
disease, peptic ulcer, heart failure, dementia, and cerebro-
vascular disease increased the odds of being nutritionally 
at risk. Previous research also reported that cardiovascular 
and respiratory diseases,21 which are among the most com-
mon causes of admission to the Internal Medicine ward,9 
are associated with nutritional risk.21 There are no Portu-
guese studies performed exclusively on medical patients, 
making our study the first one to evaluate nutritional risk in 
internal medicine patients.
 We also found that planned admissions appear to de-
crease the odds of nutritional risk. This may translate into a 
less severe health state than that seen in patients taken to 
the emergency department. In fact, NRS 2002 acknowledg-
es severity of disease as a risk factor for nutritional risk,14,15 
and therefore less acute patients would present with less 

risk. Additionally, these patients appear to have fewer co-
morbidities, with a mean Charlson comorbidity index score 
of 5.18 (as compared to subjects at nutritional risk, with 
a mean Charlson comorbidity index score of 6.74), which 
can also impact on nutritional risk. However, this result 
should be interpreted with caution, given the low number of 
planned admissions compared to urgent admissions (17 vs 
634 subjects).
 We found a weak agreement between the physician’s 
impression of nutritional risk and risk assessment made 
using NRS 2002. This may be explained by the lack of 
nutritional awareness among physicians in Portugal, also 
reported in other countries and settings.3 Moreover, world-
wide, education in clinical nutrition in medical curricula is 
poor,25 which is also likely to contribute to poor recognition 
of nutritional risk by physicians. However, this raises impor-
tant implications for clinical practice. In a setting with a high 
prevalence of nutritional risk where physician evaluation 
does not adequately and systematically identify at-risk pa-
tients, our results call for the need for an urgent implemen-

Table 3 – Univariate and multivariate binary logistic regression for nutritional risk (NRS 2002)³

Univariate analysis Multivariate analysis
Variables OR 95% CI p-value OR 95% CI p-value
Male sex 0.79 0.59 - 1.06 0.110 - - -

Education level 0.010 - - -

    No education 1.00 - - -

    4th grade 0.60 0.41 - 0.86 - - -

    9th grade 0.50 0.30 - 0.85 - - -

    12th grade 0.34 0.16 - 0.71 - - -

    Higher education 0.62 0.30 - 1.28 - - -

Residence 0.006 - - -

    Home 1.00 - - -

    Relative’s home 1.92 1.30 - 2.84 - - -

    Nursing home 1.81 1.09 - 3.01 - - -

    Long term care facility 1.15 0.33 - 4.04 - - -

    Others 0.94 0.38 - 2.32 - - -

Admission during previous year 1.65 1.22 - 2.24 0.001 - - -

Type of admission 0.021 0.025

Admission from emergency department 1.00 1.00

Transfer from other hospital/service 1.12 0.69 - 1.78 1.21 0.72 - 2.02

Planned admission 0.13 0.03 - 0.56 0.14 0.03 - 0.61

Charlson Comorbidity Index 1.31 1.23 - 1.40 < 0.001 1.32 1.23 - 1.41 < 0.001
Education, residence, admission during previous year and sex were excluded during the backward stepwise multivariate regression, as the p > 0.1. CI: confidence interval; OR: odds 
ratio.

Table 4 – Agreement between physician evaluation and NRS 2002

Physician evaluation
Well-nourished, n (%) Risk of undernutrition, n (%) Total, n (%)

NRS 2002 < 3 241 (67.3%) 117 (32.7%) 358 (100%)

NRS 2002 ≥ 3 96 (25.9%) 275 (74.1%) 371 (100%)

Total 337 392 729
NRS 2002: nutritional risk screening 2002
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tation of mandatory nutritional screening across hospitals. 
Prior to the beginning of this study, no national screening 
policies nor government support of home medical nutri-
tion was implemented. However, ongoing efforts are be-
ing made to change this. In 2018, and Ministerial Order 
6634/2018 was published in the Official Journal,26 which 
stated that all hospitalized adult patients with a length of 
stay over 24 hours have to be screened with NRS 2002 by a 
multidisciplinary team. This will allow proper and systematic 
identification of at-risk patients, allowing nutritional assess-
ment and intervention in order to improve nutritional status 
and prognosis of patients. 
 The findings of our study also have economic implica-
tions. Identifying at-risk patients is a key starting point for 
diagnosing undernutrition,1 which is also beneficial to our 
hospitals. Studies have shown that diagnosing, document-
ing and coding undernutrition can increase hospital reim-
bursement, since hospital reimbursement relies on the 
case-mix index.20,27-29 Increased hospital reimbursement 
could facilitate further investment in nutritional care and 
help compensating the costs associated with undernutri-
tion.29,30 Future studies should investigate the cost associ-
ated with coding undernutrition, as this could be an incen-
tive to screen, evaluate, and treat malnourished patients.
 The major strength of the current study is the large 
number of participants and the adequate distribution of par-
ticipating hospitals across different regions of the country, 
showing a good representation of this specific Portuguese 
population. The current study also has some limitations. 
Weight and height were self-reported, which can under- or 
overestimate results. However, as BMI is just one of multi-
ple parameters used in NRS 2002, this likely did not affect 
the findings.

CONCLUSION
 The prevalence of nutritional risk in patients admitted to 
Internal Medicine wards in Portugal is very high. These pa-
tients are old and have multiple comorbidities that put them 
at nutritional risk, which consequently affects their progno-
sis, particularly of those who had an admission during the 
previous year and have either a solid tumour with or without 
metastasis, moderate to advanced kidney disease, peptic 
ulcer, heart failure, dementia or cerebrovascular disease.   
 Since physician judgement of nutritional risk identifies 
less patients at risk, it would be important to implement a 
nutritional screening policy. 
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