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Malnutrition on admission, length of hospital stay 
and mortality of hospitalized patients in a tertiary 
hospital

Abstract
Objective: To determine the frequency of malnutrition on 
admission of patients and verify the influences related to the 
length of hospital stay and mortality. Methods: This retrospective, 
cross-sectional, observational study was made up of data collection 
and medical records analysis of inpatients at the Clínica Médica do 
Hospital de Clínicas,  UFPR, from January to July 2013. In order 
to identify the nutritional risk, the Nutritional Risk Screening 
– 2002 was used. Patients at nutritional risk were submitted to 
nutritional evaluation, in accordance to the Service Protocol. 
Results: The sample comprised 148 patients, mainly adult males. 
The most prevalent disease in the overall sample and among 
the malnourished patients was hypertension. Cardiovascular 
disease, genitourinary disorders, neoplasms, hypertension and 
other diseases were most prevalent in the elderly patients, and 
autoimmune diseases were the most prevalent in adults. The 
average number of diseases in the sample was 2.22 ± 1.16, 
and the elderly patients had the higher number of associated 
diseases. Patients at nutritional risk were 58.8% of the sample; 
among these, 54.7% were malnourished, 0.7% had normal weight, 
1.4% was overweight and 2.1% was obese. The average length of 
hospital stay of malnourished patients was 14.05 ± 11.87 days, 
and of patients not malnourished was 15.43 ± 13.81 days, without 
statistical difference. The mortality rate of the inpatients was 
5.4%, of which 25% were malnourished. Conclusion: It was found 
a high frequency of malnutrition but not related to prolonged 
hospital stay and mortality of patients.
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Introduction

Among various clinical conditions related to nutritional status is malnutrition, which, as Caldwell 
et al. define, is a “secondary morbid condition to a deficiency or a relative or absolute excess of 
one or more essential nutrients, which is clinically manifested or is detected by biochemical, 
anthropometric, topographic or physiological tests.”1

The etiology of malnutrition detected on admission to hospital can be primary, resulting 
from an inadequate and unsatisfactory intake of nutrients, a consequence of poor socioeconomic 
conditions, which prevent the replacement of the required energy, protein and other nutrients; 
or secondary, resulting from intrinsic factors relating to the impact of a disease. 

The major causes of disease-related malnutrition are associated with deficient food intake, 
drugs effects, reduced absorption of macro- and micro-nutrients, change of nutritional needs 
and energy expenditure.2-5

In the 1970s, a study conducted by Bollet and Owens6 drew attention because of the high 
prevalence of malnutrition in patients who were hospitalized because of the most diverse diseases. 
Even after 40 years, current studies7-9 have found similar results, showing that malnutrition in 
hospital is a recurrent problem, irrespective of the country’s development level.  

In Brazil, based on the Brazilian Survey on Hospital Nutritional Assessment (IBRANUTRI), 
a study conducted with 4000 hospital patients in 12 states of the country revealed that 48% of the 
patients were malnourished, out of these 33.2% already had this condition in the first two days 
at hospital, showing that much of the malnourished patients already had a deficient nutritional 
status on admission.10

Inpatients may develop malnutrition after admission to hospital, and up to 70% of 
malnourished patients have their nutritional condition worsened during their stay in hospital, 
increasing the risk for infections, mortality, length of hospital stay, and costs for the hospital and 
the healthcare system.11-14

The response to stress caused by diseases or other malnutrition causes, such as a decreased 
daily food intake over the years, makes that the body uses adipose and muscle tissue reserves to 
produce energy, leading to changes in body composition, reduced functionality, blood disorders 
in other organs and systems and a fragile metabolic condition.5,15

This study aims to determine the frequency of malnutrition on admission to hospital and to 
correlate malnutrition with the length of hospital stay and mortality of clinical patients. 
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Methods

This is an observational, cross-sectional, retrospective study, which used 205 medical records 
of adults and elderly patients, of both sexes, admitted from January to July 2013 to the Clínica 
Médica Feminina e Masculina do Hospital de Clínicas, Federal University of Paraná.  

The study is part of a research project entitled “Nutritional Changes During Hospital Stay: 
Profile of a Public Tertiary Hospital”, approved by the Ethics Committee for Research on Humans 
at the Hospital de Clínicas, Federal University of Paraná, with number 880.451.

The data collected from the medical records were filled out by nutritionists of the Service, by 
means of a previously defined nutritional service protocol designed for recording the patient’s 
identification (age and gender), medical information (medical diagnosis, date of admission and 
discharge and confirmation or not of death) and the Nutritional Risk Screening - NRS 200216), 
carried out in the first 48 hours after the patient’s admission to the hospital. 

The Nutritional Risk Screening (NRS-2002) is recommended by the American Society for 
Parenteral and Enteral Nutrition (ASPEN) and consists of four objective questions about the 
patient: body mass index (BMI), unintentional weight loss in the last three months, food intake 
in the last week and presence of serious disease or critical condition. This information allowed 
identifying characteristics associated with nutritional problems and possibility of nutritional risks.16 

Identification of nutritional risk was classified as “not at nutritional risk” or “at nutritional risk”.

When nutritional risk was detected, a nutritional assessment of the patient was performed, 
comprising anthropometric, biochemical and an overall subjective and dietary nutritional 
assessment, according to the hospital protocol, to determine the patient’s nutritional status. 
Diagnosis of the nutritional status was classified as: severe malnutrition, moderate malnutrition, 
mild malnutrition, normal weight, overweight, obesity grade 1, obesity grade 2 or obesity grade 
3. Those diagnosed with severe, moderate and mild malnutrition were included in the group 
of malnourished patients, and the others in the groups of not malnourished patients. The 
medical diagnoses reported in the patient’s admission records were classified into 14 categories 
of diseases: autoimmune, cardiovascular, endocrine, genitourinary, systemic blood hypertension, 
hematologic, immunodeficient, neoplastic, neurological, respiratory, rheumatic, of nervous system, 
gastrointestinal, and others. The “others” category included diseases and clinical conditions that did 
not fit into the other 13 categories to avoid more subdivisions, due to the great diversity of diseases. 
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Fifty-seven medical records were disregarded because information on age, medical diagnosis 
and/or nutritional diagnosis were missing, making it impossible the data analysis.  

The collected data were analyzed statistically using the Statistical Package for the Social Science 
(SPSS 20.0) software. Mann-Whitney’s test was performed to determine the difference between 
the means of nonparametric data; chi-square test and Fisher’s exact test were used to compare the 
frequency distributions; and ANOVA to compare more than two groups. The confidence interval 
assumed was 95%. 

Results

Of the 148 patients included in the study, 59.5% were men and 40.5% women, aged 52.59 ± 
17.48 years on average. The adults accounted for 64.2% of this population and the elderlies for 
35.8%, with mean age of 41.94 ± 11.33 and 71.68 ± 7.30 years, respectively (Table 1). According 
to the medical records, the most frequent diagnosed disease was systemic blood hypertension 
(SBH) (44.6%) and the less frequent was the group of neurological disorders (0.7%) (Table 1).
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Table 1. Demographic and clinical characterization of the population studied at the Clínica 
Médica Feminina e Masculina do Hospital de Clínicas, Federal University of Paraná. Curitiba-
PR, 2013.

Adults Elderlies p Total

Total patients (%) 64.20 35,80 100

Sex (%)
Female: 40
Male: 60

Female: 41.5
Male: 58.5 100

Age (x ± SD) 41.94 ± 11.33 71.68 ± 7.30 52.59 ± 17.48

Category of diseases (%)

Autoimmunea 10.5 0 0.01* 6.8

Cardiovasculara 5.3 24.5 0.00* 12.2

Endocrinea 33.7 38.6 0.47 35.8

Genitourinarya 13.7 37.7 0.00* 22.3

SBHa 37.9 56.6 0.02* 44.6

Hematologica 13.7 11.3 0.68 12.8

Immunologicb 1.1 1.9 1.00 1.4

Neoplastica 9.5 22.6 0.02* 14.2

Neurologicalb 1.1 0 1.00 0.7

Othersa 24.2 34 0.02* 27.7

Respiratorya 11.6 17 0.35 13.5

Rheumatica 5.3 11.3 0.17 7.4

Nervous systemb 6.3 0 0.08 4.1

Gastrointestinala 23.2 13.2 0.14 19.6
aChi-square test
bFischer’s exact test
SBH = Systemic blood hypertension
SD = standard deviation
*Significant difference (p<0.05)
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Table 2. Nutritional status and prevalence of malnutrition in the population studied at the 
Clínica Médica Feminina e Masculina do Hospital de Clínicas, Federal University of Paraná. 
Curitiba-PR, 2013.

Nutritional status Adults (%) Elderlies (%) Total (%)

No risk 47.7 30.2 41.2

At risk 52.3 69.8 58.8

Severe malnutrition 8.4 15.1 10.8

Moderate malnutrition 17.9 15.1 16.9

Mild malnutrition 24.2 32.1 27

Normal 0 1,9 0.7

Overweight 0 3.8 1.4

Obesity grade I 1.1 0 0.7

Obesity grade II 0 0 0

Obesity grade III 1.1 1.9 1.4

Overall prevalence  p

Malnourished 50.5 62.3 0.16 54.7

Not malnourished 49.5 37.7 45.3
Chi-square test
*Significant difference (p<0.05)

The categories of cardiovascular diseases, genitourinary disorders, neoplastic disease, high 
blood pressure and others had a significant difference between the adults and the elderlies, more 
prevailing in the elderlies (p < 0.0001, p < 0.0001, p=0.02, p=0.02, p=0.02, respectively). The 
category of autoimmune diseases also had a significant difference, being more frequent in adults 
(p=0.01). The other diseases did not show a significant difference considering age (Table 1).

With respect to the nutritional assessment and the patients’ nutritional risk detected on 
admission, 41.2% of the individuals were normal and 58.8% were at nutritional risk. Total 
malnutrition frequency of the assessed patients was 54.7%. Of the older patients, 62.3% were 
malnourished, and of the adults 50.5% were malnourished. There was no statistical difference 
between age and malnutrition condition (p=0.16) (Table 2).
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Table 3. Number of associated diseases according to the nutritonal status and age of the 
population studied at the Clínica Médica Feminina e Masculina do Hospital de Clínicas, Federal 
University of Paraná. Curitiba-PR, 2013.

Nutritional statusa No. of associated diseases (± SD) p

No risk 1.95 ± 1.10

Severe malnutrition 2.38 ± 1.14

Moderate malnutrition 2.28 ± 1.17

Mild malnutrition 2.43 ± 1.19

Normal 3 0.38

Overweight 3 ± 2.82

Obesity grade I 3

Obesity grade II -

Obesity grade III            3

Ageb 0.00*

Adults 1.97 ± 1.14

Elderlies         2.68 ± 1.07

Overall samplea 2.22 ± 1.16
aANOVA test 
bMann-Whitney’s test 
*Significant difference (p<0.05) 

The most common disease in the malnourished individuals was SBH (44.4%), followed by 
endocrine diseases (30.9%), others (30.9%), gastrointestinal (27.4%) and genitourinary disorders 
(23.5%), neoplastic (21%), respiratory (18.5%), hematological (13.6%), cardiovascular (12.3%), 
rheumatic (7.4%), autoimmune (3.7%), of the nervous system (3.7%), immunologic (1.4%), and 
neurological diseases (1.2%).

The average number of diseases in the sample was 2.22 ± 1.16. There was no statistical 
difference (p=0.38) between the number of diseases and the nutritional status. However, when 
the mean number of diseases was compared with the two different age ranges, it was found that 
the elderly patients had a greater number of associated diseases compared to the adult patients 
(p < 0.0001) (Table 3).
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With respect to the length of hospital stay, the mean number days of the population at the 
hospital was 14.68 ± 12.76. The statistical analysis showed that there was a significant difference 
(p=0.03) between the different classifications of nutritional status and length of hospital stay 
(Table 4). And regarding the length of hospital stay, there was no statistical difference between 
the malnourished and not malnourished individuals (p=0.47) (Table 4).

Table 4. Length of hospital stay associated with the nutritional status of the population 
studied at the Clínica Médica Feminina e Masculina do Hospital de Clínicas, Federal University 
of Paraná. Curitiba-PR, 2013.

Length of hospital stay

Nutritional statusa (days ± SD) p

No risk 14.31 ± 11.63

Severe malnutrition 14.25 ± 17.47

Moderate malnutrition 10.32 ± 6.75

Mild malnutrition 16.3 ± 11.38

Normal 12 0.03*

Overweight 24 ± 16.97

Obesity grade I 14

Obesity grade II -

Obesity grade III 43.5 ± 48.79

Malnourished individualsb 14.05 ± 11.87 0.47

Not malnourished individualsb 15.43 ± 13.81

Overall samplea 14.68 ± 12.76
aANOVA test 
bMann-Whitney’s test 
*Significant difference (p<0.05) 
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The percentage of deaths was 5.4%, all of them of adult patients, representing 8.4% of total adult 
population, showing a statistical difference (p=0.03) when compared to the older population. Of 
the individuals who died, 25% had some degree of malnutrition; however, there was no significant 
difference between mortality and malnutrition (p=0.14).

Discussion

It is known that malnutrition is a major nutritional disorder most commonly observed in 
the elderlies and occurs from secondary aging causes such as physiological and nutritional 
changes, socioeconomic conditions, pathologies and other relating clinical factors. Malnutrition 
in older individuals has significant consequences to the patients and aggravates their morbid 
condition.15,19

 
However, in this study, there was no significant difference between the frequency 

of malnutrition with the age range studied, as also found by McWhirter and Pennington,20 who 
observed malnutrition at hospital admission in patients of general surgery, general clinic, respiratory 
medicine, orthopedic surgery and medical geriatric assessment. The results found were similar 
and evenly distributed among the different groups, suggesting, as in the present study, that 
malnutrition may be a factor not related to age. 

Systemic blood hypertension and endocrine diseases - diabetes mellitus being the most common 
(81% - data not shown) – were the most found diseases, both in the overall sample as in the 
sample of malnourished individuals. Patterns of diseases occurrence have changed in the last 
four decades as a result of demographic, epidemiologic and nutritional transition processes in 
the world population, with a progressive increase of noncommunicable chronic diseases, which 
account for two thirds of the disease burden in Brazil.21,22

In the quantitative systemic review conducted by Pereira et al.23 between 2003 and 2008, which 
included 44 studies in 35 countries, a global mean prevalence of 37.8% of hypertensive men and 
32.1% of hypertensive women was found. 

Similar to the systemic blood hypertension and equally of great concern, diabetes mellitus also 
affects the world population. According to the International Diabetes Federation, 382 million of 
people live with diabetes today, and in 2035 this number wi l l  increase by 55%.24 Therefore, 
considering the scientific findings and global indices, the results are coherent, revealing a high 
prevalence of these diseases in the population studied due to the progressive increase of the world 
population.
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Following hypertension and endocrine diseases, the most common diseases found in 
malnourished patients were, respectively, of gastrointestinal tract, genitourinary tract and 
neoplastic diseases. 

The association between neoplasia and nutritional status has been studied since Shields 
Warren suggested that malnutrition was the main cause of death of individuals with cancer.25 

Neoplasias contribute to aggravate the nutritional condition, and several other studies3,14,26 also 
mention, in addition to spontaneous loss of appetite, changes in taste and smell, involuntary loss 
of weight and anorexia, which can be related to the disease itself, development of cachexia, drugs 
and gastrointestinal symptoms.27

Gastrointestinal symptoms such as anorexia, nauseas, bloating and abdominal pain are also 
causes of reduced food intake, involuntary loss of weight and aggravation of the nutritional status 
of patients diagnosed with gastrointestinal-related diseases as well as changes in the metabolism 
of nutrients, digestion and absorption, leading to a higher risk for malnutrition.14,28

The data on the patients’ average length of hospital stay and mortality were analyzed to 
determine possible correlation with the presence or absence of malnutrition in patients. The data 
suggest that the patients diagnosed with obesity grade III remained in hospital longer. It was also 
found that the malnourished patients did not stay in hospital longer than the patients who were 
not malnourished. The deaths and age were not influenced by malnutrition either. 

The impact of malnutrition on a longer period of time at hospital was similarly addressed in the 
study conducted by Thomas et al.29, where it was also found no significant statistical difference 
between these variables. However, other studies10,11,30

 
show that malnourished patients have a 

prolonged stay at hospital and higher rates of mortality, compared to patients not nutritionally 
debilitated. This occurs because malnutrition affects the respiratory function due to consequent 
muscle loss, increases susceptibility to infections, reduces cardiac function, impairs the immune 
system and the overall metabolic condition.18

The nutrition team, therefore, becomes vitally important due to its supportive role to the 
medical therapy, being capable of delaying the protein catabolic process and the organs failure.31 
Based on previous malnutrition diagnosis, implementation of an appropriate nutritional therapy 
becomes indispensable in order to maintain or recover the patient’s nutritional status and prevent 
the establishment or progress of malnutrition and its complications.32
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Conclusion

A significant percentage of malnourished patients on admission to hospital was found. However, 
regarding the variables in analysis, length of hospital stay and mortality, these were not affected 
by malnourishment. 

It would be advisable to conduct further longitudinal studies, with similar objectives, to observe 
over a period of time the patients’ stay at hospital, from admission to discharge, in order to enable 
an analysis of other factors and variables resulting from the patients’ time in hospital. 
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