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INTRODUCTION

Cancer is the second leading cause of death world-
wide and represents nearly 17% of deaths from known 
causes(12, 17). Colorectal cancer (CRC) is the third most 
common type of cancer, accounting for approximately 
one million new cases per year worldwide(17).

Due to the deep impact on physical, psychological 
and social functions caused by cancer, malnutrition 
commonly develops in these patients and is itself a risk 
factor for decreased immune response and postoper-
ative complications, especially infectious, resulting in 
higher mortality(2, 6, 21, 24). It is assumed that, on average, 
20% of cancer deaths are secondary to malnutrition(6, 24). 
Malnutrition further worsens the prognosis due to low-
er tolerance to neoadjuvant and or adjuvant therapy 
and leads to longer hospital stays, greater impairment 
of quality of life and increased medical costs(2, 6, 12, 24). 
Thus, early diagnosis of malnutrition is of increased 
importance among surgical patients, especially consid-
ering that many nutritional disorders can be corrected 
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preoperatively in an attempt to decrease postsurgical 
morbidity and mortality(6, 19, 24).

However, the nutritional status is frequently not 
adequately assessed by the medical staff, which nega-
tively affects the response to treatment and increases 
the incidence of adverse effects(2, 19). Another difficulty 
in terms of nutritional assessment is the absence of 
an internationally accepted standard method for 
classifying nutritional status, as there is no single ideal 
method that includes all aspects of malnutrition(10, 13).

Although few data are available on the nutritional 
status of patients with CRC in the preoperative out-
patient setting, the relationship between preoperative 
weight loss and the increased rate of  postoperative 
morbidity in this type of neoplasm has previously been 
described(4). Thus, the present study was designed to 
identify the preoperative nutritional status of  CRC 
patients through the use of objective and subjective 
methods of nutritional assessment, aiming to estab-
lish their possible correlations with demographic and 
clinical data of patients.
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METHODS

This is a cross-sectional clinical study that analyzed 66 
patients with colorectal cancer recruited from a colorectal 
surgery outpatient unit, between July 2011 and December 
2012, who were candidates for elective surgery. Patients 
younger than 18 years of  age, those with previous clinical 
conditions potentially causing chronic malnutrition (presence 
of  another cancer or other chronic wasting diseases) and 
those with mental deficits or other cognitive impairments that 
made it impossible to respond to a standard questionnaire, as 
well as those undergoing operations under urgent/emergency 
situations, were excluded from the study.

Patients were initially assessed for clinical data such as 
the time from onset of disease, related symptoms (anorectal 
bleeding, mucus discharge, abnormal bowel habits, stool 
narrowing and abdominal pain), tumor location (right co-
lon up to the splenic flexure, left colon corresponding to the 
descending and sigmoid colon and rectum, including the 
recto sigmoid junction), preoperative stage disease (I, II, III 
and IV from the WHO/UICC classification) and presence 
of  comorbidities. Patients were then referred to the nutri-
tional evaluation and included in this study after signing 
the informed consent form. Socio-demographic variables 
(gender, age, marital status and level of education) were ob-
tained, and the nutritional status evaluation was performed 
by the same certified nutrition specialist (LRLSB) as close 
as possible to the date of surgery, ranging from one to seven 
days beforehand.

Nutritional assessments investigated appetite, food 
intake (in kilocalories), recent changes in dietary patterns 
and complaints related to the gastrointestinal tract such 
as dysphagia, mucositis, odynophagia, dental prosthesis 
inade quacy and xerostomia. We further investigated physical 
activity habits, smoking and alcohol consumption. Subjective 
Global Assessment (SGA), considered our primary tool of 
nutritional assessment, classified the patient’s nutritional 
status as nourished, suspected or moderately malnourished 
and severely malnourished(8). Finally, anthropometry was 
performed, assessing weight, height, percentage of  weight 
loss (PWL), body mass index (BMI), arm circumference 
(AC), triceps skinfold (TSF), arm muscle area (AMA) and 
mid-arm circumference (MAC).

This study was approved by the Research Ethics Com-
mittee of the Felicio Rocho Hospital (CEP229/07/HFR) and 
the Ethics Committee of the Federal University of Minas 
Gerais (COEP/UFMG 00540203000-10).

Statistical analysis
Data were analyzed using the statistical program SPSS 

version 15.0 (SPSS Inc., Chicago, IL, USA). Sample calcula-
tion with a confidence level of 95% was established according 
to the lower incidence of malnutrition in patients with colo-
rectal cancer, obtained by Planas et al.(18). For qualitative 
variables, frequency distributions and percentages were 
calculated, whereas for quantitative variables, the mean, the 
standard deviation, the median and the interquartile range 

were determined. The analysis of  an association between 
variables considered the prevalence ratio, and when this value 
was less than 20%, the linear logistic regression model of 
Poisson was used. The power of associations was calculated 
using univariate analysis using the Pearson chi-square, either 
asymptotic or exact. Subsequently, a multivariate Poisson 
regression was conducted with all variables that were signifi-
cant at the 0.05 level and their adequacy was tested using 
means of deviance tests and the chi-square test. The model 
was considered adequate if  the P value was less than 0.05. 
To analyze the relationship between the classifications of 
SGA and quantitative variables, we used the Student’s t test 
or Mann-Whitney test. The normality of  the sample was 
assessed using the Shapiro-Wilk test. The agreement between 
the objective and subjective methods of nutritional assess-
ment was based on the kappa index Test. An index value 
between zero and 0.2 indicates a poor correlation, between 
0.21 and 0.6 indicates a slight to moderate correlation, and 
between 0.61 and 1.0 indicates a good to strong correlation.

RESULTS

The mean age of  patients was 61 years, and most pa-
tients were older than 65 years (n = 27, 40.9%). There was 
a predominance of female (n = 36, 54.5%) and Caucasian 
(n = 38, 57.6%) patients. The majority of the sample were 
married (n = 41, 62.1%). Most patients completed a middle 
school education (n = 29, 43.9%) The demographic data are 
depicted in Table 1.

TABLE 1. Social and demographic features of patients immediately prior 
to operation for colorectal cancer (n = 66)

Features Categories n %

Age

≤ 30 1 1.5
31 - 40 5 7.6
41 - 50 12 18.2
51 - 65 21 31.8

≥ 66 27 40.9

Gender
Female 36 54.5
Male 30 45.5

Race
Afrodescendant 4 6.0

Caucasian 38 57.6
Mixed race 24 36.4

Marital status

Married 41 62.1
Single 8 12.1

Widower 11 16.7
Divorced 6 9.1

Education level

Illiterate 4 6.1
Middle school 29 43.9
High school 15 22.7

Higher education 15 22.7
Postgraduate 3 4.5
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The duration of the symptoms lasted up to 6 months in 
41 patients (62%), and 13 (19.7%) had more than a year of 
symptoms by the time of diagnosis. With respect to signs and 
symptoms, 38 patients (57.6%) had up to two symptoms of 
CRC; the most common symptoms were change in bowel 
habits and abdominal pain. Tumors of the left colon were 
the most prevalent (n = 23, 34.8%), followed by rectal tumors 
(n = 22, 33.3%). With respect to tumor stage, the majority 
exhibited stage II disease (n = 27, 40.9%). Most patients had 
mild or well-controlled systemic disease (n = 43, 65.2%), such 
as hypertension, diabetes mellitus and chronic obstructive 
pulmonary disease. The clinical features of our sample are 
described in Table 2.

Malnutrition ranged from 7.6% according to the BMI up 
to 53% according to TSF, among the various methods used 
for nutritional evaluation. Using the chosen gold standard 
method (SGA), 36.4% of  patients were classified as mal-
nourished (Table 3).

Appetite was decreased in 23 patients (34.8%), with 
69.6% of those classified as malnourished by SGA (P<0.001) 
exhibiting this condition. The mean food intake was also 
significantly lowered among malnourished individuals when 
compared with nourished patients assessed by SGA (1,261.7 
± 369.7 versus 1,930.8 ± 255.9 kcals, respectively; P<0.001). 

Approximately 39.4% of  the patients presented with 
weight loss, and 18.2% presented with severe loss. Overweight 
and obesity were present in 14.3% and 33.3% of the patients, 

TABLE 2. Clinical features of patients immediately prior to operation for 
colorectal cancer (n = 66)

Feature Categories n %

Onset of disease
(months) 

0 - 3 20 30.3
4 - 6 21 31.8
7 -12 12 18.2
≥ 13 13 19.7

Number of symptoms
0 - 2 38 57.6
3 - 4 27 40.9
≥ 5 1 1.5

Location of the tumor

Right colon 17 25.8
Left colon 23 34.8
Rectum 22 33.3

Synchronous tumors 4 6.1

Stage

I 18 27.3
II 27 40.9
III 9 13.6
IV 12 18.2

Metastasis Yes
No

12
54

18.2
81.8

Comorbidities

None 22 33.3
Mild systemic 

disease 43 65.2

Severe systemic 
disease 1 1.5

TABLE 3. Nutritional features of patients immediately prior to operation 
for colorectal cancer assessed by Subjective Global Assessment (SGA) and 
objective methods (anthropometry)  (n = 66)

Nutritional 
assessment methods Nutritional features n %

Subjective Global 
Assessment

Nourished 42 63.6
Mild to moderate 
malnutrition 17 25.8

Severe malnutrition 7 10.6

Body mass index

Severe malnutrition 1 1.5
Mild malnutrition 4 6.1
Eutrophic 29 43.9
Overweight 28 42.4
Class I obesity 3 4.5
Class II obesity 1 1.5

Weight loss 
(percentage of WL)

Significant loss 14 21.2
Severe Loss 12 18.2
No loss 40 60.6

Arm circumference

Severe malnutrition 2 3.0
Moderate malnutrition 5 7.6
Mild malnutrition 11 16.7
Eutrophic 42 63.6
Overweight 5 7.6
Obesity 1 1.5

Triceps skinfold

Severe malnutrition 21 31.8
Moderate malnutrition 12 18.2
Mild malnutrition 2 3
Eutrophic 16 24.2
Overweight 3 4.5
Obesity 12 18.2

Arm muscle area

Nourished 54 81.8
Mild to moderate 
malnutrition 7 10.6

Severe malnutrition 5 7.6

Mid-arm 
circumference

Severe malnutrition 1 1.5
Moderate malnutrition 1 1.5
Mild malnutrition 9 13.6
Eutrophic 55 83.3

TABLE 4. Subjective Global Assessment (SGA) and classification of 
overweight and obesity according to the body mass index (BMI) of patients 
in the preoperative period for colorectal cancer (n = 66)

BMI
SGA

Total
Nourished n (%) Malnourished n (%)

Overweight 24 (85.7) 4 (14.3) 28
Class I obesity 2 (66.7) 1 (33.3) 3
Class II obesity 1 (100) 0 (0.00) 1

respectively, but it is noteworthy that some of these patients 
were also diagnosed as malnourished, according to SGA 
(Table 4). There were differences between nourished and 
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malnourished patients with respect to the following variables: 
measured weight, usual weight, percentage of weight loss, 
time of weight loss, height, BMI, AC and adequacy of AC, 
TSF, AMA and MAC (Table 5). There were no differences 
between nourished and malnourished patients with respect 
to complaints related to the gastrointestinal tract, physical 
activity, smoking and alcoholism.

Gender, marital status, time course of disease, number 
of  symptoms, comorbidities, appetite and significance of 
weight loss were entered in the Poisson regression model, and 
after its adjustment, the final model included gender, marital 
status and the number of signs and symptoms, as depicted in 
Table 6. The prevalence of malnutrition in females was 3.02 
times higher than in males, 1.99 times higher in unmarried 
patients and 1.80 times higher in patients with three or more 
symptoms.

Calculations of the agreement between SGA and objec-
tive methods of nutritional assessment (anthropometry) are 
described in Table 7. MAC did not agree with SGA. Arm 
circumference, AMA and BMI exhibited slight agreement, 
and TSF exhibited a tendency to agreement, which can be 
considered marginally concordant with the SGA.

TABLE 5. Comparison between quantitative variables of the study and the Subjective Global Assessment (SGA) of patients immediately prior to 
operation for colorectal cancer (n = 66)

SGA Malnourished* Nourished* P

Age 61.25 ± 15.70 61.10 ± 13,60 0.967

Measured weight 55.93 ± 12.28 71.14 ± 11,46 <0.0001

Usual weight 58.00 ± 21.00 69.40 ± 12.25 0.005

Percentage of weight loss 10.24 ± 10.76 0.00 ± 4.19 <0.0001

Time loss (months) 6.00 ± 8.25 2.00 ± 6.00 0.009

Height (centimeters = cm) 1.59 ± 0.093 1.65 ± 0.080 0.006

Body mass index 22.20 ± 4.31 26.14 ± 3.37 <0.0001

Arm circumference (cm) 27.19 ± 3.96 31.33 ± 2.85 <0.0001

Arm circumference Adequacy 89.54 ± 12.27 100.23 ± 8.54 0.001

Triceps skinfold (TSF in cm) 14.46 ± 5.17 16.43 ± 6.27 0.196

TSF adequacy 63.19 ± 44.49 96.81 ± 42.63 <0.0001

Arm muscle area (AMA in cm) 32.20 ± 12.54 47.29 ± 12.51 <0.0001

Mid-arm circumference (MAC) 22.65 ± 3.19 26.18 ± 2.71 <0.0001

MAC adequacy 98.45 ± 11.63 102.63 ± 9.55 0.119

*Mean and standard deviation

TABLE 6. Results of multivariate regression analysis (Poisson model) between Subjective Global Assessment (SGA) and the qualitative variables of 
patients immediately prior to operation for colorectal cancer (n = 66)

Feature Categories Malnourished n (%) Nourished n (%) RP CI 95% RP P

Gender Female
Male

20 (55.6)
4 (13.3)

16 (44.4)
26 (86.7)

3.025
1.00

1.098;8.329
-

0.032
-

Marital status Married
Non-married

10 (24.4)
14 (56.0)

31 (75.6)
11 (44.0)

1.00
1.998

-
1.082;3.686

-
0.027

Symptoms of CRC 1 or 2
3 or more

11 (28.9)
13 (46.4)

27 (71.1)
15 (53.6)

1.00
1.802

-
1.038;3.115

-
0.036

CRC: colorectal cancer; RP: ratio of prevalence; CI 95% RP: confidence interval of 95% RP

DISCUSSION

Preoperative weight loss and malnutrition, in addition 
to the presence of  malignancy, may increase the rates of 
postoperative morbidity and mortality(3, 4, 10, 11, 13, 19, 21, 25) and 
also negatively impact survival rates(3, 24). Therefore, early 
identification of malnutrition is important, as it allows for 
proper nutritional intervention, which is considered essential 
for improved better clinical outcomes(16).

There is currently little information on the nutritional 
status of preoperative patients with colorectal malignancy(4). 
However, this type of tumor does not tend to harm the nutri-
tional status because it does not compromise the absorptive 
capacity(3, 19). Therefore, this study sought to contribute to 
the knowledge of  the nutritional profile in the immediate 
preoperative period of  patients with CRC using objective 
methods (anthropometry) and subjective assessment (Sub-
jective Global Assessment).

The predominance of  female patients (54.5%) with a 
mean age of  61 years is consistent with the literature, in 
which the incidence of  CRC increases with age and is most 
prevalent among patients between 50 and 70 years of  age. 
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Although the number of  female patients was only slightly 
greater (54.5%), this meets the estimate presented by the 
Brazilian National Cancer Institute (INCA)(12), the highest 
prevalence of  new cases of  CRC in women. The prevalence 
of  Caucasians patients (57.6%) is similar to that reported in 
North America(20). There was a predominance of  married 
patients (62.1%) and patients with a middle school edu-
cation (43.9%) in the sample. These findings likely reflect 
the socio-demographic profile of  the Brazilian population.

With regard to disease presentation, the progression time 
was typically less than six months (62.1%), with the major-
ity of patients (57.6%) exhibiting up to two symptoms and 
being classified with stage II disease (40.9%). Because our 
population represented a sample of outpatient candidates to 
elective surgery, very locally advanced tumors causing acute 
complications such as bowel obstruction were not included. 
This may explain the predominance of tumors in early stages. 
However, the presence of metastatic disease was observed in 
almost 20% of patients at diagnosis, which is in agreement 
with the literature(9).

We have found that 18.2% of patients exhibited severe 
preoperative weight loss, and this weight loss was present 
for a longer period of time among the malnourished. This 
is consistent with the observation of  Burden et al., who 
reported that one in five patients with CRC presented with 
malnutrition in the preoperative period, from assessment of 
the percentage of weight loss(4). This by itself  emphasizes the 
importance of preoperative nutritional assessment in patients 
with CRC, as weight loss alone should always be used as a 
prognostic factor in relation to the surgical risk(13, 22, 23).

However, malnutrition diagnosis is more than just weight 
loss and we have demonstrated that more than a third of 
patients (36.4%) with CRC in the preoperative period were 
malnourished, as evaluated by the Subjective Global Assess-

ment (SGA). The choice of SGA as the gold standard reflects 
its clinical feasibility without the necessity of any specific tool 
and according to the recommendations of the American and 
European Societies of Nutrition for routine practice(1, 2, 11). 
Moreover, SGA has been indicated as a method of choice for 
surgical patients(8), including those with CRC(4). Nonetheless, 
we also used objective tools and compared them to the SGA.

The rate of  malnutrition found in the present study 
ranged from 7.6% to 53% according to the method of  nu-
tritional assessment applied. The use of  different methods 
of  nutritional assessment in a cross-sectional study such as 
this implies the need for interpretation of  the data in light 
of the limitations of each method(4). For example, according 
to BMI, only 7.6% of  patients had some type of  malnutri-
tion. However, many overweight and obese patients were 
diagnosed as being malnourished (14.3% of  overweight 
patients and 33.3% of patients with mild obesity) according 
to SGA. The latter is an essential clinical method covering 
several important symptoms and signs, which better reflects 
the overall dynamic situation of  the patient. Meanwhile, 
the objective tools such as BMI, AC, MAC, and TSF assess 
body compartments, which are directly affected by age and 
body composition(13). Thus, the findings related to objective 
assessment should be evaluated critically, as these measures 
change with age and, because most of  the study population 
were elderly, decreased body composition of  adipose tissue 
becomes more pronounced in patients of  this age group(5).

In the multivariate regression analysis including SGA 
and qualitative variables, we observed that the prevalence 
ratio of malnutrition was three times higher in females. The 
analysis of this fact may suggest that women with CRC are 
more prone to malnutrition. Although we cannot establish a 
cause-effect relationship because it is a cross-sectional study, 
this fact may be due to the physiology of female aging, as the 
decline of anthropometric variables with age is considerably 
higher in women than in men(5).

The prevalence of malnutrition was almost two-fold higher 
in patients who were unmarried. In an extensive review on 
marriage and health, Kiecolt-Glaser and Newton considered 
matrimony as the central relationship for most adults, and 
morbidity and mortality were certainly lower for married than 
for unmarried individuals in a variety of acute and chronic 
conditions, including cancer(14). One can speculate that the lack 
of a steady partner can lead to indifference towards eating 
habits and the onset of signs of malnutrition. Furthermore, 
patients who live alone seek less healthcare in general(14), and 
neglect the onset of symptoms, leading to delayed diagnosis 
and the consequent increase in poor nutritional status.

Another variable associated with the increased risk of 
malnutrition was the presence of three or more symptoms 
of CRC. This may be explained by the impairment of quality 
of life with the worsening of the disease and the consequent 
worsening of  nutritional status(7, 15). However, we saw no 
association between the presence of metastatic disease and 
worse nutritional status, possibly due to the type of study.

The wide range of  malnutrition rates among the dif-
ferent methods and the poor agreement with SGA may be 

TABLE 7. Measuring agreement of objective methods of nutritional as-
sessment (anthropometry) with the Subjective Global Assessment (SGA) 
of patients immediately prior to operation for colorectal cancer (n = 66)

Anthro-
pometry

Nutritional 
status

SGA
Kappa

Nourished Malnourished

MAC
Nourished 37 (67.3) 18 (32.7)

0.148
Malnourished 5 (45.5) 6 (54.5)

AC
Nourished 32 (76.2) 10 (23.8)

0.449
Malnourished 5 (27.8) 13 (72.2)

TFS
Nourished 12 (75.0) 4 (25.0)

0.217
Malnourished 17 (48.6) 18 (51.4)

AMA
Nourished 38 (70.4) 16 (29.6)

0.267
Malnourished 4 (33.3) 8 (66.7)

BMI
Nourished 42 (68.9) 19 (31.1)

0.251
Malnourished 0 (0.0) 5 (100.0)

SGA: Subjective Global Assessment; MAC: mid-arm circumference; TFS: Triceps Skinfold 
AMA: Arm Muscle Area; BMI: Body Mass Index.
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related to individual variations inherent to each method of 
nutritional assessment. This is because objective methods 
evaluate specific parts and body composition, which does 
not necessarily provide nutritional diagnosis as SGA(8). This 
is an important aspect when taking into consideration that 
the global population is becoming overweight and obese, 
thus pointing to the importance of relying on clinical (such 
as SGA) tools rather than on objective measures(4, 8).

CONCLUSION

The present study reinforces the need to perform a tho-
rough assessment of nutritional status preoperatively, prefe-
rably as early as possible in patients with colorectal cancer. 
Therefore, the presence of a dietitian trained and qualified to 

do so in the interdisciplinary team becomes highly advisable in 
the preoperative evaluation of patients with CRC. This enables 
proper nutritional intervention, thus minimizing the risk of 
postoperative complications and a rise in hospital costs(18). 
Further studies evaluating the postoperative outcomes of colo-
rectal cancer patients in relation to preoperative nutritional 
status will be required to properly address this issue.
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RESUMO – Contexto - A perda de peso e a desnutrição são alterações observadas em pacientes com cancer colorretal. Objetivos - Avaliar o estado nu-
tricional pré-operatório de pacientes com cancer colorretal. Métodos - Trata-se de estudo clínico transversal conduzido em um único centro. Foram 
estudados 66 pacientes consecutivos em pré-operatório de cirurgia eletiva. Os dados clínicos, sócio-demográficos e o estado nutricional dos pacientes 
foram avaliados utilizando-se a Avaliação Subjetiva Global e métodos objetivos (antropométricos). Visou-se obter a classificação nutricional em nutri-
dos ou malnutridos e a relação entre o estado nutricional e os dados clínicos e sócio-demográficos. Resultados - A maioria dos pacientes apresentava 
tumores localizados no cólon esquerdo e doença em estágio II. De acordo com a Avaliação Subjetiva Global, 36,4% dos pacientes eram malnutridos. 
A desnutrição variou de 7,6% a 53%, dependendo do método de avaliação nutricional empregado, havendo baixa correlação entre eles e a Avaliação 
Subjetiva Global. A prevalência de desnutrição foi significativamente maior em pacientes do sexo feminino, em não casados e naqueles pacientes 
com dois ou mais sintomas ou sinais de cancer colorretal. Conclusão - Mais de 1/3 dos pacientes com cancer colorretal no período de pré-operatório 
imediato apresentam desnutrição. Desta forma, a avaliação rotineira do estado nutricional é altamente desejável, no sentido de que medidas sejam 
tomadas a fim de minimizar potenciais complicações pós-operatórias.

DESCRITORES – Neoplasias colorretais. Período pré-operatório. Desnutrição. Avaliação nutricional.
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