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Abstract
Malnutrition is an extremely common disease among hospitalized patients, with prevalence rates as high as 50% overall, 
47% among surgical patients and from 39 to 73% among patients with peripheral arterial disease. It has a major impact 
on morbidity and mortality among these patients. Malnutrition is very relevant to these patients’ clinical outcomes 
and is associated with a higher incidence of infections, slower wound healing, lower rates of mobility, longer hospital 
stays and greater mortality. However, diagnosing malnutrition or nutritional risk in these patients has proven to be a 
challenge. To date, subjective global nutritional assessment remains the gold standard screening method for use with 
hospitalized surgical patients because of its practicality and accuracy. The objective of this study is to review methods 
used for assessment of nutritional status and for nutritional screening of hospitalized patients and determine the 
importance of these assessments to the clinical outcomes of patients with arteriopathies. 
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Resumo
A desnutrição é uma doença extremamente prevalente em pacientes internados, chegando a acometer 50% deles, 
47% dos pacientes cirúrgicos e entre 39 e 73% dos portadores de doença arterial periférica, com grande impacto na 
morbimortalidade desses pacientes. A desnutrição possui grande relevância no desfecho clínico desses pacientes durante 
a internação, estando associada a maior incidência de infecções, demora na cicatrização das feridas, diminuição do 
status de deambulação, maior tempo de internação e mortalidade. Entretanto, o diagnóstico de desnutrição ou risco 
nutricional desses pacientes tem sido um desafio. A avaliação nutricional subjetiva global revelou-se, até o momento, 
o padrão ouro como método de triagem de pacientes cirúrgicos internados devido à sua praticidade e acurácia. 
O objetivo deste trabalho é revisar métodos utilizados na avaliação do estado nutricional e da triagem nutricional de 
pacientes internados e caracterizar a importância dessa avaliação nos desfechos clínicos dos pacientes com arteriopatias. 
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INTRODUCTION

Malnutrition is under-diagnosed among hospitalized 
patients in general and in patients with peripheral 
arterial disease (PAD) it is associated with higher 
rates of morbidities such as increased incidence of 
infections, slower wound healing, reduced mobility 
and longer hospital stays.1-3 Mild malnutrition has been 
linked to a rate of complications almost twice that 
observed in well-nourished patients.4 Moreover, severe 
malnutrition has been linked with a complications 
rate that is 10 times higher than in well-nourished 
patients.4 These increased morbidity rates and their 
impacts on the lives of patients with vascular disease 
are responsible for increasing public health costs, 
since they cause higher treatment costs.5,6 In view of 
this, determination of the nutritional status of patients 
with vascular disease is of fundamental importance, 
so that supportive measures can be initiated in order 
to mitigate the effects of this factor.

MATERIALS AND METHODS

Search strategy and selection criteria
A search was run for articles indexed by the 

National Center for Biotechnology Information 
(NCBI), written in any language and published up 
to February 2015, using the keywords “malnutrition” 
and “peripheral arterial disease”. Articles published 
before 1980 were only selected if they had more than 
two hundred citations.

During the investigation, the authors reviewed the 
abstracts of the articles returned by the search and 
selected those considered of interest for preparation 
of this review article, reading the full texts before 
including them in the database.

LITERATURE REVIEW

Peripheral arterial disease (PAD)
Peripheral arterial disease is a relatively common 

condition. The worldwide prevalence of PAD varies 
by age and is estimated at 3 to 10% in people less 
than 70 years old and at 15 to 20% in the population 
over 70 years old.7,8 The Hearts Brazil study, which 
was published in 2008, assessed 1,170 people in 
72 different Brazilian cities and one of its findings was 
a PAD prevalence of 10.5% in the general population.9

The principal etiology of PAD is atherosclerosis, 
which consists of accumulation of lipoproteins 
and inflammatory cells on the walls of peripheral 
vessels. It is asymptomatic in 40% of cases and 
its progression can be insidious, with pain only 
manifesting in response to exercise, a phenomenon 

known as intermittent claudication. This pain is a 
consequence of a reduction in, or absence of, blood 
flow to the muscles of the limbs, provoking metabolic 
changes and resulting in localized pain. While the 
disease remains asymptomatic or there is intermittent 
claudication but no effect on patient quality of life, 
then treatment is based on changing lifestyle habits, on 
medication and on vascular physiotherapy. However, 
when claudication is limiting or, in more advanced 
cases there is pain at rest or tissue loss, surgical 
treatment is generally indicated.

Sometimes surgery to treat PAD requires major 
interventions designed to save the affected limb. 
These   procedures may impose limitations on 
the individual’s functional capacity, which will 
directly affect their quality of life and their ability 
to live independently.10 It is believed that the high 
prevalence rates of severe comorbidities make a 
significant contribution to poor prognosis among 
these patients.11,12 and a large proportion of those who 
have PAD are also elderly, smokers and have chronic 
systemic diseases such as diabetes mellitus,13 systemic 
arterial hypertension,13 chronic obstructive pulmonary 
disease,14 heart failure15 and kidney failure,16 or are 
malnourished.1

Diagnosis of PAD is based on calculating the 
ankle‑brachial index (ABI), by dividing the highest 
systolic pressure measured at arteries in the ankle 
by the systolic pressure at the brachial artery. 
An ABI less than 0.9 is indicative of PAD and has a 
sensitivity ranging from 79 to 95% and specificity of 
around 95%.17-22 The German Epidemiological Trial 
on Ankle Brachial Index23 assessed 6,880 patients 
with ages greater than 65 years, demonstrating that 
patients with ABI < 0.9 had a higher incidence of 
cardiovascular events and death. Jelnes et al.24 conducted 
a cohort study in which they followed 257 people for 
10 years. They compared mortality in three groups 
of patients: ABI > 0.85; 0.85 > ABI > 0.4; and ABI 
< 0.4. The mortality rates they observed were: 20, 
50 and 70% respectively. There is evidence that both 
asymptomatic and claudicant patients exhibit similar 
rates of mortality at 5, 10 and 15 years, which are, 
respectively, 30, 50 and 70%.25 Over 5 years, just 5% 
of patients with intermittent claudication will have a 
limb amputated,26,27 whereas, in contrast, patients with 
critical ischemia exhibit similar and elevated rates of 
limb amputation and mortality. Around 20% of these 
patients will die or lose a limb within 1 year of being 
diagnosed with critical ischemia.28,29 Furthermore, 
several different studies have revealed that mortality 
due to cardiovascular and cerebrovascular etiologies is 
increased among patients with PAD.30-33 Among such 
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patients, the risk of death is from two to six times 
higher than for people without PAD.30,34-36

Nutritional status and its diagnosis
Malnutrition is one of the most prevalent comorbidities 

among patients hospitalized for any cause and its 
prevalence is estimated at 50% for surgical patients 
as a group.37-39 A diagnosis of malnutrition should be 
based on the person’s nutritional status. Development 
of objective methods for identification of malnutrition 
has always been of interest to researchers. One of 
the more traditional methods is by body mass index 
(BMI) categories. This index is the ratio between a 
person’s weight and the square of their height and it 
is part of a large number of instruments for nutritional 
assessment, because it is both simple and objective. 
In general, the cutoff point for malnutrition is a BMI 
of less than 18.5 kg/m2.40,41 A study of a sample of 
295 hospitalized patients with PAD that estimated 
their BMI found that 2.8% of them had a BMI below 
18.5 kg/m2. In the same sample, 39% had a BMI from 
18.5 to 25 kg/m2, 32% had a BMI from 25 to 30 kg/m2 
and 26.2% had a BMI over 30 kg/m2.42

Other nutritional assessment instruments have 
been more widely used than BMI for assessment of 
the nutritional status of patients while in hospital, 
substituting the BMI method in scientific studies. 
These instruments have their origins in the 1980s, 
when nutritional status was diagnosed using arbitrarily 
grouped techniques such as serum albumin assays, 
total white blood cell counts, hematocrit tests and 
anthropometric and clinical parameters, even though 
these techniques had not been adequately validated.1,6,43-45 
It was therefore necessary to create mechanisms 
capable of performing nutritional diagnosis with 
greater accuracy. As a result, simple methods that 
were quick to apply and inexpensive were proposed 
for assessment of hospitalized patients to determine 
their nutritional status, which could then be used in 
clinical practice to guide management of nutritional 
support.46 These methods became known as nutritional 
screening instruments and the objective of employing 
them is to stratify patients by nutritional risk.

In 2004, the British Association for Parenteral and 
Enteral Nutrition47 ruled that nutritional screening 
instruments should assess a person’s nutritional risk, 
i.e. whether a patient is at risk of malnutrition, and 
stated that it was not necessary to diagnose malnutrition 
nor to establish its severity as part of screening. 
The American Dietetic Association (ADA) has defined 
nutritional risk in hospitalized patients as when 
hospitalized patients are subjected to factors capable 
of inducing or aggravating malnutrition.46 There are 

many different instruments for nutritional screening, 
the majority of which combine several techniques 
involving albumin assays, clinical, anthropometric 
and biochemical data and other supplementary tests 
in order to arrive at a nutritional diagnosis.48-50

One such instrument was developed by Dempsey et al.,49 
who combined albumin and transferrin assays with 
triceps skin fold measurement and cellular immunity 
testing to create the Prognostic Nutritional Index.

Chang  et  al.51 combined three anthropometric 
parameters (weight loss, triceps skin fold and arm 
muscle circumference), with albumin assay results and 
total lymphocyte counts. However, it was observed 
that these laboratory test results could be abnormal 
for reasons other than malnutrition, raising questions 
about the method’s applicability.

In 1987, Detsky et al.52 developed the Subjective 
Global Assessment (SGA) to assess nutritional status 
in patients hospitalized for gastrointestinal surgery. 
This method grew in popularity and was later validated 
for use with hospitalized patients in general. The SGA 
offers a number of advantages: it is essentially clinical, 
it can be conducted at the bedside, it has a relationship 
with recent changes in weight, it detects changes 
in oral food intake, intestinal habits and functional 
capacity and it includes the stress caused by the 
current disease and physical examination findings.52 
After performing the assessment, the examiner 
conducts a general and subjective analysis of the data 
and classifies the patient in terms of nutritional risk 
into one of three categories: 1) well-nourished, 2) at 
risk of malnutrition or moderately malnourished, or 
3) severely malnourished. The SGA was validated 
in 1987 after administration to 202 patients by two 
different examiners.52 In Brazil, Faintuch et al.53 and 
Coppini et al.54 validated a Portuguese version of the 
questionnaire for nutritional screening. In addition 
to being used for nutritional screening, the SGA has 
also been accepted as an assessment that is capable 
of diagnosing malnutrition52 and of detecting the risk 
of complications associated with nutritional status 
during a hospital stay and has become considered 
an instrument for nutritional prognosis assessment.52 
In a study published in 2013, the SGA was used to 
assess 500 hospitalized patients in India,55 detecting a 
39.6% prevalence of patients who were malnourished 
or at nutritional risk. In another study, Thieme et al.56 
evaluated 125 patients who underwent abdominal 
surgery and found a prevalence of 66% of patients 
who were at nutritional risk or already malnourished. 
The prevalence of malnutrition is highly variable, 
depending on the type of population studied, with 
rates ranging from 19.2%57 of stroke patients, 47.6% of 
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clinical patients,58 51%59 of pediatric patients, 51.9%60 
of patients with heart disease and 76%61 of cancer 
patients, up to 80%62 of liver transplant candidates. 
Some authors have suggested that, in general, surgical 
patients exhibit lower prevalence of malnutrition than 
hospitalized patients in clinical wards, with rates of 
19.1% and 38.6%, respectively.63 In contrast, other 
studies have reported evidence of similar prevalence 
rates among patients in both types of ward (53% vs. 
47%).64 Among patients with arteriopathies, there is 
considerable variation in the prevalence of malnutrition 
between different populations of patients with vascular 
disease. While Westvik et al. found a prevalence of 
55% among patients in postoperative recovery after 
open vascular surgery,65 in another study investigating 
elderly patients, 73% were already malnourished 
at admission1 and, in a third study, around 90% of 
patients admitted for transtibial amputation were 
malnourished.66

Other nutritional screening instruments have also been 
developed in the hope of achieving better sensitivity 
and specificity for nutritional status assessment of 
patients with a range of different comorbidities. 
For example, de Ulíbarri Pérez et al.67 developed the 
CONUT (CONtrol NUTritional) computer program 
using the database of patients admitted to the Hospital 
de La Princesa (Madrid, Spain). The program analyzes 
sex, age, diagnosis, reason for admission, type of 
treatment, serum albumin, cholesterol and total white 
blood cell count results. After analyzing 229 patients, 
the authors observed sensitivity of 0.92 and specificity 
of 0.85. In 1999, Ferguson et al.68 assessed 408 people, 
administering 20 questions that they had chosen, and 
then compared the results with those of the SGA 
and of a complete nutritional assessment. They then 
selected the three questions from the original 20 that 
had the greatest sensitivity and specificity with relation 
to nutritional status (recent weight loss, amount of 
weight lost and loss of appetite) to develop the final 
model of their Malnutrition Screening Tool (MST). 
The MST proved to be a simple, inexpensive and 
effective instrument for assessment of nutritional 
status that does not require specific anthropometric 
measurements, which are very often difficult to take 
during routine daily practice. For example, when 
patients have difficulties walking because of PAD, 
simple measurements such as weight and height can 
be extremely labor-intensive. The MST is therefore 
a simple and practical tool. However, the instrument 
classifies patients with weight loss from 1 to 5 kg 
as not being at nutritional risk. This compromises 
the sensitivity of the method and underestimates the 

nutritional status of some patients, among whom this 
could be significant.

Although many different nutritional screening 
instruments have been created, the SGA continues to be 
cited as the gold standard in the literature.69 Therefore, 
routine screening of all patients with vascular disease 
at hospital admission using the SGA should result in 
benefits in terms of early diagnosis of these patients’ 
health status and enable early intervention that should 
result in benefits in terms of final outcomes.70

DISCUSSION

Malnutrition and its impact on clinical 
outcomes in patients with vascular disease

A World Health Organization (WHO) has defined 
malnutrition as the result of inadequate intake of energy, 
proteins and micronutrients. Malnutrition is one of 
the most prevalent comorbidities among people in 
hospital.37,71-73 There is evidence that around 50% of 
surgical patients are malnourished and that in the majority 
of cases this condition is not diagnosed while they 
are in hospital.37-39,74 This exposes patients to higher 
rates of fatal clinical outcomes when compared with 
well-nourished patients.75,76 Durkin et al.1 reported that 
73% of vascular surgery patients were malnourished. 
Of these, 41% suffered septic complications while 
in hospital, whereas no infectious complications 
were observed among patients without nutritional 
deficiencies. Westvik et al.65 demonstrated that 55% of 
patients who undergo major vascular surgery develop 
malnutrition during the postoperative period. Within 
this group, 88% of those in hospital for abdominal 
aortic aneurysm repair became malnourished, as did 
77% of those admitted for arterial bypass and around 
30% of those in hospital for carotid endarterectomy. 
While they did not observe differences in mortality 
between malnourished and well-nourished patients, 
these authors did describe a significantly higher 
incidence of infection among malnourished patients 
(24.2%) than among well-nourished patients (3.7%). 
In 1997, Eneroth  et  al.66 assessed 32 transtibial 
amputation patients, finding that 28 (90%) of 
them were malnourished. They  conducted a trial 
in which these 32 patients were given nutritional 
supplementation of around 2,098 kcal/day. They were 
given this supplementation for 11 days. Twenty 
of them were put on the supplementation regimen 
for 5 days preoperatively and 6 days during the 
postoperative period. Four patients had emergency 
amputations and were only supplemented for 11 days 
during the postoperative period. The researchers 
used 32 amputees from a different hospital who had 
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not been given supplementation as a control group. 
Patients were paired for diabetes, sex, age, smoking, 
prior limb revascularization and living conditions 
before amputation.

After 6 months, the wounds of 26 (81%) of the 
patients who had been given nutritional supplementation 
had healed. In contrast, the amputation stumps of 
just 13 (40%) of those who had not been given 
supplementation had healed. While there was a tendency 
for lower mortality in the supplement group (n = 9) 
compared to the controls (n = 16), this difference was 
not statistically significant.

Identification of the nutritional status of patients 
with vascular disease should be recommended 
in current medical practice, in view of the high 
prevalence of malnutrition and its underdiagnosis, 
particularly among the elderly population.77 Correct 
identification of malnutrition and risk of malnutrition 
provides the data on which to base specific health care 
interventions. This approach can mitigate morbidity 
and mortality among these patients. Even with 
availability of technological resources, assessment 
of the nutritional status of patients is still a challenge 
to medicine. The SGA can be considered the gold 
standard for assessment of nutritional status, even 
in patients with PAD. The questionnaire has proved 
to be a useful, simple instrument that is accessible, 
practical and quick to administer and there was good 
agreement between the different studies analyzed. We 
recommend that efforts be made to adopt the SGA in 
daily hospital practice at vascular surgery services. 
Its results should provide data that is of fundamental 
importance to identification of people at greater risk 
of complications. Once identified, further clinical 
interventions can possibly be implemented.

CONCLUSIONS

The SGA appears to be the best instrument for 
assessment of the nutritional status of hospitalized 
patients with PAD. The prevalence of malnutrition 
among patients with PAD is high and there is a 
possibility that the clinical outcomes of these 
patients will be worse because of malnutrition. 
It is therefore important that further research be 
conducted to assess the potential for improving the 
clinical outcomes of interventions in the nutritional 
status of these patients.
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